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Abstract 

Cable television networks offer peak communication data rates that are orders of magnitude 
greater than the telephone local loop. Although one-way television signal distribution 
continues to be the primary application of cable television systems, the cable television 
network can be used for two-way data communications. 

':~; ·:.H-3-,·',./!~··' "·· --.-

Data communication places severe engineering demands on the performance of a cable 
television network. Therefore, to ensure that data communications capabilities are not 
precluded by poor engineering, local cat}le authorities and the cable industry must identify 
and overcome the technical barriers to the application of cable television networks to data 
communications. We identify the following as the primary technical requirements that remain 
to be addressed by the cable industry: 

- Methods for controlling the accumulation of insertion noise and ingress on 
upstream channels. 

· Reliability and security mechanisms to provide adequate levels of system 
availability, overall quality of service, and privacy of communications. 

· System engineerin~ .. th~t Sf.'P..POrts .q~~· p~l}iFi'lio~, ~ong many nodes, 
other than on a point:l?·Wi!?t. p~j·~. .. 1 ·, , , n 1 ;~ •.•. 

If the cable industry applies ·th~ resoi:Utes ·ne~~~sa,.Y·'to sa"i;$ty these requirements, cable 
television networks can gain a lucrative share of the growing residential and institutional, data 
communications and information services markets, in competition with telephone company 
and cellular microwave services. 
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In order to make this import~t. ~~-~•we~~idely available to a diversity 
of users and service providers, local cabf~· authorities, in addition to the cable industry, should 
establish structural mechanisms to eliminate the cable operator's potential conflict of interest 
between its carriage and content functions. which might otherwise inhibit this diversity. The 
nature of appropriate regulatory mechanisms has been a source of conflict and confusion 
because of the l:'nclear ~~tu~ of the cal,)le Of?O!'at~ as broadcaster or common ca~rier. 
Leased channet·~efJ$;~ul~rs~'·WtitcWehto~c~ ihiQ~'~fttiBI\~ ·tiri: ~ ctfannet bY 
channel basis, can allow the operator to serve in both capacities, thereby both encouraging 
investment i•!·~&it._ 4¥.ttHitlriliOQ;.tbe_,~t~W. ••~ttipmctices~ ·~·rate 
structl!res and lev~l_s,, ad,()Pt~ u~Y- tb,e .. ~.rato~ ~! ~e, r!':'r~e -~~ . ~tent Jo .,~hicf:l le~ 
ehanriel ~ee$' sucdesstUW atnr~ m'US ~~ -· · · '· ·- '" ·" · . .. · · · ·' ·' · ·· · · · · 

More than in t~e past, cable authorities will fi~Jh~~~}'}~~~lg~~.~~ :W'\<~,~~if¥illQ:q~y~.ils 
of the network Infrastructures, both technical and opcr'atlonaf, to ensure that sU1table'fac1ht1es 
are constructed and that a diversity of service sources are granted access to the medium . 

. This\-tttesia.t&111~ aa'a·~fofl~1!rMitOrili$,. ~bs1~'~rutof&,1 M'the\t1 

esta~~-11 .th~,. ro~~ .o.f ~~~ .,~ev~~- '-~eeM9~ri9tQ-, ~tPe¥\·~~m\9~ · ~~h1~P.· 
particular, Chapter 6 serves as a gukte for city and state cablo authorities to incorporate the 
technical detail and regulatory structures~tljHf8r! 8aYa 'emnffiuriR:Btlbn. !et'Vi~s',1nf8' 
existing cable policy. 

·7°.. :.~.J: l 1i'. · .. ·: '; . , ·;-· ..... , ~~·)r ;c·~-···r~~ ii ,· ~r~ . .f> :· t 

Key Words: cabte television, telecommunications policy, computer networks 
- . f· .·. ',.'4 ::_'1. ;-:;·-, .1"• '. !;'l 
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Cha.ptetQfle 

I nt reduction 
. ' 

Cable television networks 1 were d~lgned to distribute teleVISion signal$ from a ceritral 

location to residential homes throughout a local region. These systems were used originally 

to provide entertainment television to regions where over-the-air ,f~ Wa$ not 

satisfactory. lnc;:re8$illgly. the~ are u~~tt~:> provide ~ grEtater di~~ty of programs than over· 

the-air $pectrum limitations permit, eng as a·""~· of delivering pr'miMm television services2
• . . . ·- ,· ,, . . _,. 

Although one-way television slgn'al distribution conti~ues to b8 the primary application of 
' '. ., . ·. • '· . .' ,,Jr;. ft!' ' - . . ' .,. l. . .• · -~ 

cable systems, the technology is· also appropriate for two-way communications. This report 

focu~ on developments In two-way commu~lc~tirins over city' cat:ile systems, ln particular, 

two-way data commu~'ication sf!rvices. 

Data communication places intense technical demands on the performance of a cable 

television network. Therefore; to ~~ure that dat~ .. comm'~nications ·. capabilities are not 

precluded by poor engineering I ffiEt 'city cable authority ~~d the. amle operator must id~ritify 
and · overcom~- the t~hnical barriers t~ the aP'plic~tiori of cable leteviSion netWorks to ·data 

communications. More than irithe past, the cabkt'authority WlUfiild itse'rf$pe(:itying detBils of 

the network infrastructures, both' technical and oPer8tiol1al; 'to: ~sui~ that '8uitable facilities 

are constructed and that a dive~ty of service ·&Ourc~ are grint~!~f'aeceis to the ri.edh:.m. · 

1 
Also known as cable networtts, or CATV (Community Antenna Television) systems. Throughout this report we will 

·use the term "cable networks" Interchangeably with "cable television networb" and "cable televlalon systems". 

2 
Also referred to as pay-television. 
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1.1 Motivations and CiflPUtaDou-

This section sets the stage for ~~r(~!tlfll~ssi~or) ~~ ~,t~~ fmmu~icati~ns via cable tel~vision 
networks. It is not a rigorous survey or'tke market research tn thts area, but provides a 

sampling of envisioned markets and applications. In so doing, we hope to communicate to the 

reader why data communications via cable television networks is of interest to cities, 

, .r~ents,.pQmmercial 8tl~t'J.9.¥~.~nro~nt ~~ .. ~g,m,'~~l .. jJWUS~~, ,, .. 

1.1.1 The mar.kets 

There are two 'distinct markets f6r data conimUnl~ait'toris:jt~trat- rurd fn$tltutl0nat;·; Tiiere 

are alsa two categories of 8ervice: intormatiori W8ciltiH,Uht~atiofi·.1~roithaiit)li'Sinnd~ refer 

, totho~ set;Vices ~h~r~y C1 ~o"!~ Rff~ proy;ifi,e~~l~fl- ~':'~~~~t ,~-~J,~~9~ 1aef:~· ~~~~~· 
or resp<>nde(j to by the user.. cg~.~~.ni~fit~~~ -~~i~r; %o~~~o ~~"J~~ 1 ,t~~f1~~~0fl: and 

switchi~~ ~rvices, all content i~,.~rov~,~~:.~r-,m~Y~~t!~~~n~~~ly ~!,the .. fomm~~~~at~~m 
service provider; users being persons, organizations, computers, ()r other communicating 

_;;:-~-:.:11:~1~~~ ·_,··,··,·~,,-..,~ ;~~ r•. ·;·~>~":\ ,:•,_; 1/.;_\[ 

devices. 

/' ~ '· ,,=. ~ ; '· ' ( ' 'f J ; 

. Th~. ~ntr~ci~ market . for ~~in~ da~a ~o~:~,uni~!~~,p1r~~~ 
1 
~~~: .~r?j~ti~~~ !~fi1& 

grov.:th a~~ ba~ o~ the ~n~r~asl~ u~ q~.com~~~~~~~!~/"e~t;~~~~s~ 1~~~~~c~i~~i~h r':,il~ In 

turn generate deman(j _!or incre.asi~, ,~~~n,t?!1 gf !!1~~~~·: ~~m~.~n~~t!~~~· C::~~en«,Y, 

intr~p~~-communi~ti_on ~S. m~st ~·;~~~~Ji~,W 1!n~i ~o~~.1c~~P.~~Y (~ .~~i~~. ~). 
!"~r?titter1t :<i~m~"'1 f,or.. ,~~t.a, ~o'!'~~ric:~~io~~J~ :~~i-~~~1 trx '-~~a~;.~~ !t~~~~!t~ 1~t ~~ ull; ~o 
4800 bau~: 9~ic~t~.~a.~mt,~,,ar~-~:~ ~y,~!.~.~~~ ~~'1'~ ,~~.~ ~~s. ~~n~~~~·~.nt 
communications facilities are available at higher speeds, but switched services are not. In the 

future, considerable demand is projected for high speed switched networks which wiH 

accommodate intracity communications of both continuous and intermittent natures. An 

institutional market for information services exists and is growing. Services such as Lexus 

and Nexus3 will be spurred by the growth of standardized videotex services for the buaineaa 

sector. These services will provide a common standard, or gateway, whereby users can 

access many information sources. 

~~ and medical data baae aervlca 
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Unlike the institutional market, the residential market for information services does not exist . 
.. • - - ' '. ' ' ' -!''. ' - •• -- .• 

Projections for its growth are based primarily on projectiona of supply, rather than demand. 
. . . .-- .!.)?~>- . . : ;,q, ~-. ,_. _1 ~;l.,. ,z ;, 

Although videotex. is to!Jted primarily as a home information service, it will grow as a mass 
.. , . ~. . . .~:}f•i'. ~: '• ~~t~ ,, ' ... ·,' :::··i ""·,·.,_,!. :· ; .• 

media service after it is established in the commercial sector [17). Most existi.ng residential 
. -... · .. - -· ,· :<·,::<·_; ·· · ~ _1 .1 ,_ . -~r~.~:.··~ -~ · · 

data communications demand currently takes the form of professionals working at home 
.,_--

using terminals and modems to talk to central computers and information services via phone 

lines. In addition, increasing numbers of personal computers, used for both personal and 

small business applications, are equipped with communications dli)ablfttf8s. · 

An informal random polling of 200 residents in a .suburb of Boston which has a high 

concentration of professionals, resulted in approximatety 3% who reported having terminals 

or personal -computers in their' homes'\ another , lft:,rep~Nlted .hiWing video games. ·In 

addition, the tocah:able oparator.atnates.that 'l)pf'Oximataly 2fiCMa of the hoJM&·pused:will 

subscribe to pay-television. These numbers can be uaed as preliminary indicatora.of the size 

of the residential market. The number of residents with terminals indicat~ the minimum 
• " !; r', ,•; 

market size for data communications to the home. Smitarly, the number of residents with 

video games indicates the number of residEtnb .Yihb. ~ to i~fin "high technology" 

entertainment devices for the home. Finally. the nurnller ·Of,:pay~tetevision subscribers 

probably indicates a short to medium-term upper bound on the existing residel"!tial market for 
· .. ' . - . ,, ·,·_ ·. 

data services. 

Projections for future appHcations of residential data communications ·range. from transaction 
~~-~~:~ _,-~ -~.-: 

and information services to etectronic mail and multi-person gamea. Services such as Teletext 

and Videotex have received considerable press coverage, but the degree and form of their 

success is still uncertain. To a large extent it hinges .Qr\~.~1'1lfP and,availability of 

information providers and inexpensive terminal equipment. 

In 1981 there were 4,400 operating cable systems in the ~·~· .anq~ 110 additional 2.()0() that 

were approved but not yet built. These systems served approximately 10,400 communities 

and 17,200,000 subscribers, 22% of the T.V. household& The ~·~en, had 188,880 

4
Survey conducted at M.I.T. Laboratory for Computer Science, January through April, 1982. Superviled by Prof. 

J. "S81tzer, N D. Eatthl. ' .. , . 
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subscribers5. Although most systems have 12 channels, systems constructed during th~ past 

10 years have a minimum of 20 channels, and newly '~~ecf systems may have 5o 6i more 

channels [46]. Although there are wide variations,. it ik tYpk:ai'tHath~f 6f.the llcimes PasSed'by 
the cable subscribe to it, and' ha:Jfof the subscribe.,; pJr&f~ ~rrlium se~ices such aS pay

television6. 

1.1.2 Proposed services 

In 1974 Baer et. al. [8] outlined a menu of possible applications for two-way cable systems, 

see Table 1·1. 

Baran also studied· the appUcations of· broadband lnfoonation ·networks .and. suggested the 

following categories: of applications, many of whiett7today"appaar 'farttler' off than, ttleycdid 

eight years ago, 

1. Work at home 

· Person-to-person -- el~tronic mail. 

- Secretariat assistance. · 

- Access to company files. 

2. Transaction services 

- Banking services. 

·Shopping. 

-·Price lists andlnfomuitlon. · 

- Consumer advisory service. 

3. General information ac<*ia 

- Newspaper. 

5Cox cable San Diego syetem. 

8
cable t8levision statiatlcs ri ntpOI1ed weekly ~ each i8aue of cabhtv~lon, rn.ch ~ lpc., c8nver, 

Colorado. · · 
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• Legal information. 

• Library access. 

4. Entertainment 

·Games . 

• Multiperson games. 

Table 1!.1: ~~'ifttltat~!fif!CiitMt·weJiltrGft 
.. (caM$Je/w~·mif4ilf18fWt•CcfliWtf.-..,._,;, ;"- ., 

7 Baer, w. [8] 
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Jones et. al. outlined urban public services which rely ~ tele:c~lliGa~Oll$ ,and would 

be well suited to the use of broadband facilities. 

1. Delivery of government services. 

2. Citizen-government interaction. 

3. City administration. 

4. Status monitoring. 

1.1 .3 Existing applications 

Since the time when these applications were proposed, seven,~JiJGO, few of the visions 
..,... ~ ,~. 

have been realized. Why.daes the applioatiori ot.oaDMt.,r&wofM,todatiHMNnmunications 

seem any more viable·todav? "Ale primar}Maason is that t~'ay'~--:Att'the aenices already 
. ..:.. '. . L~:!i' ~~ '1!, ~ ~- . ~.; -

exist but use different, narPOwer ~'higher c~ media ·IUCft as1etephone lines: 
•\. 'C }It/. -, 

connection of automated teller· rnachi.,_. to bank branch offtcest•comectlen of terminals in 
. ' i «'<.c.i-ri ',; 

urban and suburban•scttools to Sf1BI'ed"c~u..- facUlties, connection of·aft1i_ne reservation 
~ • : " ;_> ~ ;: .~ :. - 'i .. .,· J. ' • , 

terminals to centralized data base faeifittes; 
r " . , ' ' ., " 

In fact, cable television technOlogy is already-in use as-a data c~icaticwunedium . 
.. ·'· 

1.1n the summe,-c)f 1961 N$\I_Vork City's Computer Se~~c.nter,$N~hectlrom 
phone lines to Manhattan Cable Televlston (MCTV) fae....,. ter-eommunteatlons 
with the Manhattan m&,~.nf<;iJjaf .. raiM 'l"ff8 <J~ 'retfu~' ..,..; ~ ~iJY~• ·data 
transmission cost~ CJne;third,.._..,j()CIG;to .. ooe' 

,_, ~. 

2. Financial institutions in Manhattan bave been uaing WCTV facllilies amc.-1875 to 
connect Watt Street and ,~.\0~:~ ·-

·,...,_ ..... , 

3. Brown University in Rhode• Jstantt ~ a broadband cabJ~ .vi$1~ ,~ork to 
interconnect terminalsandcomputef&.-ttvoughout theC1818PU_.- '" . ·· '" . 

4. In addition, information services are being used, .If primarlay·b~- bUStn81188t 

a. In the Uftilec:bf'tngdona. ltwe ~) AJIIWQ•IMY._~ .. fVP• Prestel, 
which uses tetephone;fioea.tp seQd1ipf~.$Q,eJ.Id-.-Qfltlusers. Contrary 

8 Annual municipal data transmission costs for the City of New York are estimated to be $10,000,000. 

9 Sytek Inc., LocaiNet 20 system, aee Appendix A. 
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to initial expectations of the British Teletewtiwhictt;~~~ and offeree, 
the service, it is used primarily by the business community . 

. ,, . 
b.l11 .cQ~t~~ ~<;~) vkieo.te~ ,e~~-~,,6¥),~~~~; ~"~.~~Ill fl9W 

offered in the U.K. appears quite successful among residents 10. This Is 
·:, attributabtlHO:IOW8f'lteleteMt·accessi~ ... NaNN1~··:'· 
n~rfi Q,f the il}IGrQ,l#l'i~ prA»~r,~~~·jQot. rwnre:.; 
the enhanced acc4!SS featur~ offered by videotex. 

,~ . '' t" ' . 1 :' -' • .:,'J./19t~t) '~fq 1 -~··· ~ ... , 

.. ~·, 

~ -.~· );r _ • - . . _ <>' : · ·:-t· .'-.: t .• -~ ·: ;: ~;·;~.· .. • ·"'" -,.~.t. ··~-~-· ,<>' :"·, .~,·-.. :. rn the snort ter'rri cable operators will realtze profits from institutional communication services, 
. -~ • ._· ~·-:·· ~H ( i~. ,;-ftfh,·v ~-. ~:.<'·· .. :~ , .. ": .,; ·.-~J: • · 

in competition with the local telephone company. In the longer term, as information services 

and inexpensive terMtnMs~ ·tJeeorm:t avattatl~;'·N'~ttai ·~et ·Will ·atso become 

importa~t r~'J!:.~Ue $pHt:ce~ ,.;~.was, m~ -~ Wi~-~· ~lf!~""~~d,e~t~ ~riber 
services will be spurred by the desires of commercial users to reach consumers. Many of the 

first generation of information se~~ "~bay only ali6i~l~'~' i&··~JhWntiriicate Ylith the 

headeog ~ 8IW Sfiti'N~""t ~fPe{e,::Ji),"-flher,ltW!IfOMh, .,..ii~IB aublcriber 

penetration, cable operators will find it worthwhile to provide for multiple s8k,ijf1 
.. Wibrks (see 

Section 3.2.2). As a result of these developments, informatitpfii~~J19d;~~ation 

services would be effectively merged. The cable operator would then offer communication 
'"·· . .., ~. , . . ~ :r . .,rj..-. < .-·.: ': ;._ .. 1 ···:.: e, ·l):·· jr,,-.• ",. ~-i~ '· .~,.-~~-. t';~.:. ., ;.. · .. 

services to both information and entertai'ninents, service providerS and oomniun~~P.~psers. 
and would itself act as one of the service providers on the network . 

.:.-

' t· 

1·J~.~ . . '' i ~ 
10

1n a teletext system pages of information are "grabbed" from a constantly cycling data baae of pages to simulate 
interactivlty. 
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1.3 Overview,oLthis report 

If the cable television networks fulfill their potential as important, and unique, municipal 

resources, they should ·be· made widelY available tb a diverSity of' u~ arid service providers. 
: ' ' ~ ,'; ~ ; . ; " . . 1 

Therefore, local cable authorities. in.adQiltoo to .the ~Je ~uatry,; 90~ establish structural 

mechanisms to elirmnate the cabfe- Ol)et'ator''S eenftiot ·Of infi!rest betweetf ~ carriage and 

content functions, which might othe~ise lnhibit this 'diversity. In addition, data 

communication places intense tec11mca1 demandS OA the .,.,ormanee df a cable television 

network. Therefore, to ensure that data communications capabilities ar~. not precluded by 
_,·> : ' - · •. "1·"' t~ , ..... ·; ·;:J{ ~-";, ."~:;·.,.. ~--- ..,_. 

poor engineering, local cable authorities and the cable industry must identify and overcome 

the technical barriers to the application of cable television networks to data communications. 

The application of cable television facilities to data communiCattonS raiseS marty: questions 

regarding the proper implementation and pperation of th~. facilities. In this report we ~dres$ 
. . . . '. -;: . . . . .. :- . ~ t: i' ~. <•_: . ' 

these questions, some of which are listed below: 

· Can data tr.ansmissi.Qn be, accommodated on eldsting·oable networks? 

-What engineering provistons must be rna~ to handle'tw-6:.way data· transmission? 

- How much will it cost to implem~nt such provisions? 
' . >" : . 

· What higher ltwel communication protocols, 80ch as addFeSSing·, 'Should be 
implementecj? 

· Who should offer services? 

·Who should decide what services are to be offered, and how should it be 
decided? 

- Is the cable operator acting as a broadcaster or a common carrier? 

- What regulatory or policy mechanisms are needed to achieve societal goals such 
as protection of first amendment right to hear and speak? 

· How will access to the cable network be charged for? 

- What role should the local cable authority play in specifying technical and 
operational details of the network? 

- What must the cable industry do to prepare itself for offering these new services? 
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The first half of this report concent.-rOO. t~ ~.)hat are not yet widely understood 

or appreciated in the cable television community. In particular, the cable industry must 

develop the expertise nece8Sffldtt~ ~ i~ of network facilities and 

services; the city cable authorities must understand the technology welt enough to evaluate 

and monitor network planning and operati~; ~the users and information providers, need 

to plan their applications according to the existing, as well as potential, data communications 

In Chapter 2 we present a tutorial on data communications over cable television networks, 

and In Chapter 3 we analyze the aasoclated coats, Impedimenta, and service structure 

options. These chapters should help the cable community better understand the technical 
-~~ i·,-~=''lrJ>·t:~. ·,·.·. \ • ':·,::·:.~ ·=·,_~; -~i,_,.~?:·;-·L ~~~· ('.:1·:.::~! ~/i1) n(: ~f~'<O!(iJ G Jn~)?SVl •:JV'.t ~·-~f~~ .. ,il ~~!.~ -.t 

issues and trade·offs encountered in the design of data commumcations facilities and 
_; -~ \. -:·~n·:: .... ~.____.. !J : ;f~---J'!:_ ,~: :~J\ir ··f'-l'.J~v .>~ oV.t .anc:-~:.u~>'~"~)~nr10:J .ctr::b -,n ... ' ;"'o. --~ ·._i~ L -~l[:~ . 

services. We find that the communications protocols adopted largely determine the 
i ·:, -;~.!>:-.~- _ ·,/.· __ · Y.'·.,ct .-,_:. :.;·:J :r, ·r~~l-/ ~-'~.f~ ~:.•ht,vvt~-il fJhlt:>~) \';t,;:·_;}:f;'4 i•-<"", ~:'--b ;-. \i·~it.~;.' 

capabilities and performance of the system. In particular, the abitity to communicate with 
·· ·· .' ... ;:.".F · -... ·;,-~~:. ~I; ~·~r ~- ~,: /·; :~rv-.·; or~l,i:~qn'"~fJ~tlnt! i~ftJi'·A: ~b.:"'·" ~~~~ :.,;!;,)·F.~ .,.,(~ r;i_.·· 
many other points on the network, i.e., not only the headend, will be essential to future 
···>Y;·:f .~ ''::- .. -·~t j·~ .. - .'.··Jni-,., l./1 1,:;:'> : .• ; ;r. ·t~,,: _ _;~iJ 'i. ~~·::~l(J -:;:dt lo nc~<:r~iJ~) ... ]l;_ :~~. ri!.\:.: ·.:b~J:,J~h.-.·.~; 

services. Performance is constrained by upstream noise and low reliability which may result 

f~om "~~~~~~t~m · ~~~i~~;i'i;g' ~dr'#l8-;elati~~~7~i~!~;;o.l,~i ~~1~du~~·,~·ifh> J&t~ 
5.::.: ·· · in.·; .. _:·" >!CU ~~- ~~n:.: riJ:r ·::\ 1 t l 1u . .];-~ ,v:.: '(L ·}./ 1Y1/~ ·_;)~ L ~U -~~:::~·;t;·:.,H-!6: ;;) ... ~ t .·t.r \)didr ~,.1 ·: •. l 

communications. In Chapter 4 we Identify the unique properties of cable television 
.. >~Jc- .. ·.~:~~>.J: vt.:!:-1 n·{L~ 

technology (e.g., an economical, high-bandwidth medium that accommodates broadcast 

~,~~~~R~ ;bY,t4q~~lu}t~~ ~pr ~~-~~~N(,~;~~~P 
~PhPf'').. .;..~.• 1 "• ·C·•v .-<-•. ':~J.,;·: l<!lb nr i• .<>·· · : .. , ~ : •' · 

~··· :·• ·.:.t;->, ~; . s~:".L' ... ··;-..; ;,o,_-r,, :, ·:.:;.:~:bnl .n',·!r~: i !f _,.-, .L~:)i' ~·;-:~~,,; ~:~ . ,·· 

The second half of this report addresses· the national regulatory and local· policy issues 
""·:.~ ... -:.·~r.. Jr~~~ 1:-::: ?.;~·;). --·-·~' :~~~· :·'}1 :H; ~r·~ !1'(; ·:)L::Jf~,rv ?fH':; .. ;-· 01 nr.::~::.-},/':;'-,t(~.'t ~.:c-;nlt·-~-~ .. ·:._.~1.-; 

aSsociated with the operation of data communications services via cable television networks. 

d~'a~te/5 o~tf'~~ 'i~~t ~f.c~- c~~t~~t ~fl(r~~o~ ~~~~i~''i~~Gt~o;;rtr~wo~~f~' 
television might be most suitably ad~pt~~~fioxa~&;·~~~:~~~~~·~~J~~or;~. ~rri;6~~er 6 

w.e 'W.~f~.m~/t~tm~c~~~,~~~,w:~~~~!~~~f\ Jffis.~-,~~
~Pfes ~a .~"4~!ttq~l~-,~~~~~m~.~l~~~ ~i~A~~~J~1~ 

SJ1;Uf~fe~:c:~~ ,fo~ .• ~elfi.J~H~ ~~~~h~t~ni3~N~~' ~12*- !t 
emphasizes that no~ aJLtwH::~~~~~e~c9~~1Wr~ ttf=~~~ ~~ 
for the full range of data communications applications and therefore, in addition to dictating 

operatiCJnlltrpotiot88, ,._:.uatlJieiauaiodtY·llnust,;w:adlsu:tt.~rcllllg~Jitpro~- .

c:IJI8'810r, t(J'i .... thal'lllitilble facltltles. .. ln-Pfill*'\ ' ,: ... J 'I\ " 
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Chapter·Two 

Cable Televlston 

as a 

Data Transmission Medium: TOtoria·l 

In this chapter we present a tutorial on the technical asp~cts of cable television networks as 
• . _, • \ :· • c ~ ' ' ' . ' .- • 

applied to two-way data communications. We review the hardware co~ponents of both 
i - .. ' ~ " - . ' } .· i j ~- t :, • .. l . ~ ~ 

traditional and enhanced cable networks and describe the communications protocols that 
. : ; - ' ; ~ --. ' '' ;-; . . . ' ' ' 

can be brought to bear when impler:','enting twc:>·way data co~munication services. We 

conclude with a discussion of the primary technical limitations to implementation of two-way 
, , : ,. -~' -. r"'.: • , 

data communications. It is found that the communications protocol largely determines the 
• ' > ' "~ ·: .- ' -. ~ ! ' \ -· 

capability and performance of the two-way system, given the !'imitations of upstream noise 
. '" . ' - ·. ' : '_,~ ' 

and low reliability. 

Cable TefEwision systems, atso referred to 'as Cabfe (COtnmunity Antenna Television, CAtv) 

systems, were designed to distribute television signals from a central location to restdel"itial 

homes throughout a local region. These systems were used originally to provide 
. ,-. . - ":"" ·:~- . ' . ..;_t : . . . ~ : 1.) . : ~ !~ ' ' . 

entertainment television to regions where off the air ~eception was not satisfactory. 
~ . . ' ' ' -- .. ", .. , ;-_,::~·· :,J' .: '·'1- t!:~- ;_;~~---- . -· ~-

Increasingly, they are used to provide a greater diversity of programs than spectrur)"' 
. .,. . :: -Ti-;' . •' 

limitations permit, and as a means of delivering pay-television. 
. . : ~.: -~ .. ·,'- ,: ,; . ' 

Although one-way television signal distribution continUes to be thEi primary BpplicatiOn of 

cable sYstems, the teehnotog'y is also appropriate fbr two-way eb'~unttations. Two-way 

systems are thoSe which carry ·Sigmit$' ftom sUbsc~i$ 'Hilck tC> 'the tiead'~nd (upstream); in 

addition to distributing sign,& from the· hea~dend to' $tJbsCfrbers (dowdstream ). 

The two-way data · communicaiioR' capabilities. of cable. teebnology have been moat 

extensively exploited in private Local Area ~ion :Net:IMGI"U (bACN's); ·'These 



networks transmit two-way video and data throughOut tw'ge bui~.ngs. industrial plants, and 

campuses. This report focU8eSoo development~ irt' two·way data cOmmunications over city

wide cable systems, as.Q~posed to campus-wide systems. 

Cable networks are of twf)-lypes: UJsidential and institutional .• _6~4®Ual ruatworks distribute 

video entertainment pr(>gramrning to. residential subacribers in ·rwal. ·auhu~. and urban 
. ;:, ~{. '·'' - '! . · · ·· ·· · ··· · · ·1f~,,(. ... ~ .._.,..;· rn · .. 1 

areas. In COJ\tt'lst, i~tional networks are loca~ tn city cea..,. and-llmte .business needs 
. . . 't . . •. -

of commercial and- gov•mmental subscribers.11
· t=4eei~n·I8J ~ ~ most· of their 

traffic downstream in ~rt, ~' theirprimary aerv~.J ~~~nt. ~·· newer 
·- . ·-- ·- - - . . >· .. ~ . - • . 

services, suctt as· ho,. · liecurlty,. lnter~ctfve ~x--; andl..trflnaC,Jon ,~rvte-.' require an 

upstream capability. InstitUtiOnal netWo~ ·given tlleir ·bu.tn~- clil!ntete, wiU typically 
' -. ; ' . 

. I . .. ,. , ! 

experience a more ~f distribotion of-~~-"~ ~--.4Uld~~o1 subs,cJibers. Proposed 
institutional se~igh speed tWo-way data ~k)ns. in addition to closed· 

. '·' -~ I " -
circuit television, for ~uo8tien 8nd teleconferencing. :: ' ' · 

---, i 

2. 1 Cable sys·t~ co.ntpo~e:nts ~-- · , · 
) ~ ~ ·) .. !1:':..; 1 ... ~~!~l~~·· ... ~ 

This section describes the elements which comprise a cable system. The first part describes 

those hardware components common to all cable systems. Wfh·-~·~,.pdit;Q"tll 

hardware necessary for the provision of two-way datacommuniqat~. . 
'.:.; :·:-.: . ; ~~ r. · ,_ ··- ~~-·---! 1-;.;,:,-,-;~-q ('d (-~ tr·:~~~ ·.:{j 1! ;~r···rJ i.·:-·t·."~ ··~~~· 

.p· 
• •,_1 

2.1"'1,8.-sic c~••-•l•~ . , .... :"~ ·, . ,\ :l2< , 'c ,.,. i .. ,,.; 

AM cablesys1emrn1re eotnpo&ed of a: hfiiHJ«rnd( •~titiutlo'*1 pftHtt,' ~ · Jntfillir:e equl(imerlt. · 

In a traditional video distribution c~~..rt}tft~na·,~~ iriH!ffii··IUt~: 

and translates them to frequency bands that are appropriate for transmission onto the cable. 

plaht. ·Pi~r~niming ri1a1~ri~!thdi 1s; prep&;~ ·~~j~J(J~~~~~ bs6~r:H:~f~' ~t'th~,~~de~f 
&M·· IS' Stso trail~hlitt~ dt:IJJ ·thttvciltile 'Pliifif ~8~1~; ~or{r~aatit"IS :1i;;;~llk;·· 
confJguratioh'ofbr~bc~Nli'eoaxi~c861~.~.~rriP\if~1~~-t~1~~r"~i~:-'¥h~eSi~~~ 
travel; vla'tt$ c!i'StnWti~'1Pfant, to ~lt:e' ~sc~·i; ~. ~~ 'ih~· i~t~~~:.~~~~~t 
transili\is flil'~ &gn~s int6:a't6fm ~~i~&ife by~,~~~~;s =~~'(VJ9~~ 2':1):~ · i • 



PI 
llT 

Figure 2·1: Cable Network Co~~~ (Sc;~tific ~4afl-Cat;)le 
Communications Products 198112) 

2 ~ 1 . 1. 1 Head end eqtttpment 

Cable systems were first built in the 1950's to provide improved reception of television signals 

to geographically obstructed or isolated areas. In this capacity, the system headend referred 

to the location of the large receiving antenna from which the sig'hllt$' ware: Wiiisrttttted :onto 

the cable. Tad~ Jn at;ldifkm to. tradttionaJ ~er~ttbe·air 'broadcaat :signals •• an increasi• 

Over-the-air signals are often translated from their origiryal frequ~n~y to a part of .Ul~ s~tru'Yl 
.. _d:,· · '· --~) · ~;--·~_h-"~,-~· o:.:r : '· ~bi , ·· : :. ' , · -

compatible with the rest, .,of th~ .:~a~lie s~s~~g' J?fogr~'nmi,?,~. ~~":P"~ ,tr~IJ~m~Q(l 

charact;.ristics_ of the cable. In additi9~ !~ p-ansl~~i-~n and ~~r~~~~~ the hefd.end 
equali~es the pawer levels of the incomi,ng.~gnals to minim~e .int•rf~r~c;:" ~ng •he~ign,als 

:;-:. <, ,~, • ';.~ :>~.:~: .. ~·\lJ· ,< '; -~~At, 0 °) < ~ ' i;; 11,' ,1·:- .:, < •' ·•'' 

on the cable,. and compen~t~ for ;'luctu~~ion~ in ~f,~,~~ ~SJI'J~S;tQ in,~r~. that.a noise-

12
Scientific AUanta C&ble Communicatoins Products 1981; Scientific ~U&nta, AU~, (leorgia 

.' ' " ·; '··. ' •;j' ~·:l . .· '. ' 
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free, steady signal is transmitted onto the network. SOfne.heaaends ~s~· phase lock the 
:· ·. ;\-'i· : ._. ~-----~~ ;,.·_r~.,i;·~-" ·;:i :~-~- ·;_; __ if l~ 

frequency offsets of incoming signals to reduce visual interference ainong them . 
. 1 ,·; • -~!- · r~t , 1 ,.-)·v·.:., ~; -:.r·~ 

2.1.1.2 Cable ~istribuU9n plant ··cab~~' amPljJi.,J~.:bf.~~~j~AI,~f~'r~, , 

The -cable plant is . comprised' .ot· bJ'oadiDBnd' waial able; £eigRat• :&mJjlitiera, WJd · bridfing; 

ampHfiers. "AU transmissioftrowmcablitlnetwotksis~y,Dilfisron t«<ltlpllexsditFDAI,, :le.,i 

the totat trequencr:y spedJiBit'ief the cabte· s·~dntoJidhaftnef& ,., Eaoh .d\8fmel.. 

aUeeation iatyp;cally 8quat!w·a ~tjlfrAtion ctwmek~<;'Jtte.tJatl~ tfld.-n.' 

be transmitted over c:OiOOat cable is·hlrgety detetmimkt ffJ-the!Joq)WiiuW> uaed-.• rfhtf~ ttsel~ 

has a bandwidth in tl* giga~Mz range ... .tHe<.atti\le;CtiJftti'CJiillif1tw. c'AafRety. _,11ffttrs, 'ft 

limited in the bandwidth that they can transmit without causing excessive cross-talk 13. 
. ~ ; ) ~ ,-

Ttte amplifiers osed·on older ·cable syStefris :tran~ -.anli308;Whz.wh1Ch 4hnlts 1Jleir. 

carrying1capacity: to betWeen· 12- an<t 20 cbaanwiB;<aleaJ ... mslf118ke;up: moi'e~th&ffS)','ti: of! 

the cable· ~ms in use today14
: Witlf: a~....-te::engi~r.aewe, ~s. wMS& 

components transmit 300 Mhz, will carry up to 30, 6 Mhz (TV) channels; systems whose 

components tran~rrilti 46o'Mhz y;ill carrfup' to ·fii tVl dh~HI?el!t 6n~ 1pfotirefri··~~~Wefi(;E!c:f' .,i,)l~ 
400 Mhz, and higher, arriptifiers. is that dueitd ihe·~~tr~ffi'BnK~116a&.\9'ihetEiiS ti'JeQ¥8da\1tm 

in the composlte t~ip·~·~at niting;fof the arriplifieli~j;'(5( +tar-.~1p\~:~fit pi{~nofrl~nbn"is' 
caused by 'different 'fr6ctuencies' itlteiiering; J/ith ·t:m~··afi6tfiei''antf ~ett~ralin~f;·;m~r in' 
particular, the sum ~nd difference 'treqJeri~les (produced; ffbWt'qih'~'·:~r6dl?cf· oi'·tfir~: 
frequencies 15. Three different tYPes 6f co;~~(af~/i,le '~e ~ 'ir1;irl~f~~illrlil~~ thiriKf~g 

c~ble; narrower ary~ more fl~x,i~le ,distrit;l~~Wlt?ffflle '8~i~~~£~\~~'1~~~'fri::.~~ :t~~:f ~~~~. 
which carries til~. si_gr;tal to ea~h individu~l hoy~-11~~ trq•]'pf~~ ~~r\~~~p,~;;c'$1~:; }h,~, l~t!,r. 

two cable typ~~ haye greater 1~tte~uatipn tha~ th~~. of ~fHinkj:~~~ .. ~~~-~~~.W.!f ~,.e~~n,~:Vf!;i 

Optimal netwprk ~s_ign atteiJlp~ to miJlimize their~ w~~hi~,Wl't..~o~~~~~!n~. 

13
Cross-talk refers to.the undesired transfer of ~I'QY fr~ -'?"?:·~ ~ ~-, 

14
NCTA statistic, 1981, ~-a.iley ::·j ; .. 

. 
15

The triple beat JNnoiii8CIOI'I, a110 tmown alhiicl ordlr.~tatidn~• W&.&leatil'lG'ilt oneSigllllhlln• with 
the second harmonic of another signal carrier (2f 1.;t.f~ or the beating of three signal carriers together with or without 
modulation ({(f1-t2>.±.t

3
} =f

3 
+6 Mhz). 
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Amplifiers are placed tt,roughout the cabl~ plant to compensate for attenuation which occurs 
' ,. : ,· • ~ . '~ • , • ' .. , ' ; :· • ~ ; J~ c;. ) . ' . ' . . • • ·. 

when a signal is transmitted over long distances. The number of amplifiers needed per mile of 
·>.·· , ·~~ t _. ~~~·~;t:·-H (' 1 :-.~::JH;,-'1.> «': ·:~--~---~~;- ;._: ·,: . ~~,. .: 

distribution plant depends on the attenuation characteristics of the cable. An amplifier 

cascade refers to the number of amplifiers which a signal passes through between its source 

and destinatiot1 point~ 1Jeeau8e 'Mt ami»11t~liS'ebntfiridttl &otffe thfardhh 'td ltie Signat, there tS 

a, shict upper Hmit tckthe. ;fentth of :a caacacte wiJiclr.aan. bet._..,.ted be~ the signal 

becomes di&tot1ed. beyOftd · acceptable. MwJi&:' ln·,additian~.>the; Ytli!IWircabel'banc~WidtB• of. m 

amplifier, the more diftiault.it<tato omtrolaienal diidodiGftJ Ttt~.lhe.mut~TMJm IGietatal8 

ea&£1de for 4100·hlhz •t81JS11a,smaltar than·tlwlliiett31&~,f~}. .~Ulluncllino .fa 

acbieWd::withifle use ofbiidflill{lamplilifmr. whidt-fetld·1PIIIilied -..a~a:~rom. thttltrunk'CIIble 

onto a diatributi~.eable while keeping ·the truAkaall*~icafly taolatld• , 

The geographical coverage of a cable network is limited by the signal loss over the cable, and 

by ttle distortlon•eharacterlaticaAIIIf tbe!8fnPlifienkJ-.._tema ~ie)tms reportGPerate 

over ar.eu·-of,7.,tp, 50.milea.tn diameter{·:for .Jtte;aae ot 40QMhZ"lGCIIIIIII:II'l&ll1tat the->rnpimum 

alfo\Qble amptifier e~imita.tbed~ollaingt.,nub' syatema.to about110milea •. 

The cable d.i!?t~ibution P!ant is typjfa~lyiar~an~ iiJ..:~rl.e,ct~r~~~~)'mj~,~! referr,~ to as 

lopf?!,!ree •. and ~~}LA 1~oq~,~iHn r~mbl.es.f! ~~'-~ f.~'t!f~c;Wi~ f~~~~of ampf(f~, 
b~t. f:Hlt~~ls th~ t~~W~sJ ~~ifier. ~~~::, Jh~ P.~~,.,R') ~ 9tgo.p,~ig~. netwo~ is 

prop,opi~nal to ~tt.~. :~ot~L,dist~r1c~ w.tli~h Jtl~. ~~~~1 ~'~· .. r?:r. .. 1tfl~~Je~n •. the .. ~~ . . 
topp!pg~ i~ <>rJiy,~prqpri~~e; for sy~~~~s wittl.Jim~~~ ~f!fflf?:;icer_,Fv~ra,ge and the low 

di~qrt~Qn cha~!l~eristics 9J;~iq~ily ~oc~!~!1~~f~~.~"'n~~A~~~~~~~. 

A tree s~sterh is:composed of a windirig central t~unk Bnd'btanclling'dfSt~lbution cables that 

cgrt-y tt1e signals Cf(;~f'to.'ffle su~ri&ns• P,.emi~ '(flgUrEt' 2~2t;~ fh~;\(;pi>togy RKiutes the 

total number:hf arripn¥tEtr$irleeded; and allo~ the.systerii tei'~ 'flar~er·~~a tfufu a lOoP 

topology. It also''atrri·mr'iSOlatirin 'bf pbrtio~ of 'lhe'·aa,~:~tioin;"~'~of''disrupUVe 
component or interface unit malfunction, i.e., individual network branches, without halting 

total system operation. 

The inferior characteristics of 400 Mhiamptifie'rs 'fe8tr1Ct the topology of 40b MHz systems to 
0 

a hub design whose branches are shorter than those of tra.t"~N$ '(Figute 2•3). This 

configuratiorHeee,.._ aatar Witb·tfte bednd·at 4ae'c::.ntet\ •d<multipler...aially distributed 
' " •,, . '·" . ; .: ... 
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trunks. The maximum distance between the farthest subscriber an(fthe headend Is thereby 

minimized. This reduces the length of the amplifier cascades necessary to cover a given 

geographical area. Systems can be configur~:witlHll¥WPietitW:lfcton~ted.l\Ubs ~~cover 

larger geographical regions. Enhanced transmission methods that are more resisitant to 

noise and inter-modulation are used to connect the hubs (e.g., digital transmission, freq,uency 
' '' c 

modulation, wider guard bands). Wideband, low-attenuation media, such as microwave or 

tlbet1 bptld~ mi~(yp'ltaUV~'tor ttfe~nri*-tn)b'Hn~:~~ rnetrrodS iihd media· ~e cutrently 

econorrirca1iy ptol\1bttWe:for~ ~rhntter'seg~tidt'tM~~~ 1et*nt ' 
r . . 

2.1.1 :3 lnt~~fCice JtCJUipment 
' -.. '} • f _\ ; '-'' - .· '"'~' ,_ : - - _:l" l; 

The feed"''c~,~Japs.- of.1he daribut.iOP.! ~··• .~clhft MrW ~ ""'_subsQribef:. 
The ·iDfMI#a<:~·~nit,_ wbictl -. -aleQ r~~J \Or:•·· tfle; Q#fii._,.,,,RJ•~ .eqyi11fR8!Jh{CPf~. 

~ ~f~ ~-~ th• ~·.;rv-a.. dT:'-~f;fRil,tr.,..,.- \t\e;Mif'ats 
taken off of the cable to a frequency band that can be received ~:J>~:etaftdard.t~. ,lhl8 

converter is the simplest form of cable interface unit. In addition, subscribers to pay-
.. 

television programs, which are sometimes scrambled before transmission, have converters 

16 Dlneaon, IIA., Picazzo, J. (22] 



:-,' .·• ..... _.,. 

equipped with descramblers 18• 

2.1.2 Two-way cable system components 

2.1.2.1 Headend 

Two-way communication$ on a. ca~le system.r~r•Jna~ tt\Et.l'l~~end r:e~ve.upstream 
• • . ' . ' ' '; :. ' ' ' . '•· ">..# 'i . ;.·~·' _. . .. \ c ' • • ' ' • 

signals from the cable distri~ti~Jtla.otio adp.iUQf}J9 tr~tt~q\l;M~q,~,Q,q,w":str4;ta'n· Some 

of the control structures for data communications require only that the headend translate 

specified upstream signals onto select downstream channels. Others depend upon the 
~ : . :~:·;. ~} · L~ :.~ ~:~ ~~ .} 1.; t ~ ·. ·' . ~ 

headend for additional addressing and switching capabilities. SOme of the upstream stgnals 

maybe forwarded by the headttH(f1o ottter'peintiS'Oi\cwbff'ofW.e'catite~t'Yihlte'bthers 

may be destined forth& headenct Itself. Exactly Whafc~u~ iHM'~ded ·~ <;n:.the 

applieation. To ensure compatibility with Yicfeo trammti8at0ns~·8ometteac.teftdtatsd frame the 

data signets to look like video~ · ·, '· 

17 
Dineson, M., Picazzo, J. (22] 

18 
Alternatively, the pay· television signals are trapped out at the trunk connection to each subilcribef'•s feecter 

cable who does not pay for the premium aervice. 
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Most'large systems today, bOth one-way and two-way, emPloy a rntnttomputer at the headend 

for system control, maintenance, and billing. Once the headend is so equipped, numerOus 

network management functions can be implemented at tile headend. 
>~ ' > ' ' ' • ~ ' ' ' •• • ,•· • • 

-2.1.2.2 Ca~ distfib¥\ionplant 

Two-way capability knPHes that the cable distribUtion ·plant· ~tratt$1ntts St"gniiiS in bdth 

directiOns. 'rtte coaxial; iC&b1~ ''lt$8tt t\11:l' thts ~Mty-b6f;'fi··~ one-way c8bte 

arriplifl'ers must· be mOdified tcr aeeoetnuodate· tWo--way 'transmf8afo1t11' f\Yo~way amplifier's 

amplify a-·'pbrtton ·t;f the cable' •frequency 'sp&ctt'tlm'ln··.ftte:,•~rlt dtrecttort;··ancf·the 

balance iri ttte downstrearit dfreetlon. Ttte upstream 8rid' dd.mtftrellri't t>ottlbns ~ n'dt tie of 

eq\Jal· bahdwk:tth, and tft' · mdst ·'cases ate 'not. · Ttte fh:iql:letmy~Vbam:tWfdtHs •anocated · for 

upstream and downstrearlr tra.nsWnSsion n'~PfetelY 'determined l:Jy the ~ useij, 

Any one-way sYstem' ban, in princiPle, be cttn~ into li"tWoiway syStem ifthe ampttflenhue 

replaced with two-way arft~:· · 

Two-way cable BY$tems vary in the nui'Jtber of cftannels'·: dociife<'F'to irpStream 

communieatlcmtt · Residentia~ SyStems typiCally altoeate ·• rft&t 'df lthijw 'c:atiti1 twarinetit' 'tb 

dOwnstream transmiSSion··· Sit'Mftt to 300'Mfit 'fbi'~eaht;'ahd~-att tH129.75'MKEI' 

for upstreaYit, transtniS'Stofts Cln'3t» Mh% sy!tftne.· mesa ~re r'eftifrtk'Ho ·iii sub'sptlt ~. 

Most institutional cable systenii/W-...-aj .. pl'f;;me UGH·s~ 'd'inldsplit syste;M~·\l'f11ti88 

allocate the same number of channels to both upstream and downstream transmission; for 

example, 5.75 Mhz to 108 Mhz for upstream (reverse), and 1~;.~;1tp, ~ Mbz fqr 

dQwnstream, trans~.issio.~,o:;' aqc> ~~~:systems. ~h~;~u:~~ ~~~~~ w,~.~~~~~ 
_arbitra':Y,•,Usi~g over~,~1he-air T.V. ~~nsn1~.~ f.r89:~~~Y. ~"1'!~1S,~,~ ~.9,.~e ~van~~ 
of wi~e~y ~v~i~able _(and thefe,fq~e.ine~pen~i~~~-~e'~~~ ~ r~~. ~~i~ment; .~.c~le 
systems, referred to as dual cable, use two CIJbles. The cables c;an be 9PEtrated as two 

: ... :~ ~ "'~· f,' 'l· •. :i~~ ' .. ' .::-: ,~ •. { . . .f:: ~;..: ;::..·. •.·· '::; ,_ .. ~ , •.. ~ 9:':'·.~·,-\!1f-i.t ··: • -;. t) >~. ~- ,:. . 
subsplit or midsplit systems, or one of eac:;h. ~ fourth _option U&eS art. entire cable for 

~,;. .. · ... ·)~· .. ! f~ ,.~.r.'>.'Jr·· ·· r-~np~~ ~.-=-no 1 < ,_ ., ... , · 

19.rhe amplifiers on twO·W.,. feady jystems ht\16 st0t1i relilfY1dr''1rilierftoin' at ~ 8IT.Pifi8r boaids. 1hia 
technique was prescribed by the FCC in the mid-seventies for all large cable ayetems. It waa an attempt to ml~ze 
1t1e caat «tuturtt Rtiroffnlho.'WK~ie'~!ttiafll *·WaF'ntiiHwfHJtfftii'~WSit''tf:w\ton-t:t .2.2 · 

:H)· :V>!~'"i-a.:f1;:~}('1,...._, i~·-· -.1,)··' 

20See Section 2.3 for other practical Hmitations to two-way tranemllalon. 
I •;"11" "".· < 



downstream, and operQ.tes the second CaPle ~ eiU,ter midspjit,, or subsPii~. or cmtirely 

upstream22• 

The data transmission rate achieved on each channel is determined by the number of bits per 

hertz (bits/hz)23 transmitted. This in turn is affected by the noise limitations (see Section 2.3), 

and the sophistication (and cost) of the modem. The dat&fMe<eif~ericaJI·tly each useds 

also determined by the,ac;:ce$&scheme used <• SecJiOn~).;;*'~ll ~.~geogr~~ 
coverage. ~xisting cable.bas&Q data ~ni~tioll. nat.wprks~i~ aggt'.egate data r• 

up to 5 MQI)s ove,. eacn 6 MJu cbanqel (0~ ~-~ 9p~dioQ,~on U\9 a.ccesaacbeme 

and geographical coverage24
• Aggr~ data r..- ac;tliEtv~over ~ lull ~ctrum of. a " ; -. " ' ' ~ . + . ' ,, " ' . . _, 

midspUt c;able system .range up~ds of 3QO (300 MQps i~.-. at.,l;\i&f~ •ample of,UU, data ra,te 

achieved assuming 0.5 Mbps,,per S ~ chaRn~. JD,.<:Q~9n,.Myltipoit;it Distribution 

Systems 4MQS), which use miqpwaye ~~ fA~._,.offer,~~ . .oQe or two a~ 

channels due . to limited over·the·air spe,di'Uffl . avai.,.litx;. Q.nd . JJ(lplOdifiec:f, telephone 

company, local loop facilities (twisted wire pairs) offer up tO:"~~ 

Two·way bridge.amplifiers:are used toamAti«y §ign.omo, ~off.~{. ~ment.s of t~e c@fe 

plant which branch oU of the ceqtral tr:'.J'l~· tn;~J1l&, twQ~W~.:SX§l~ttfw priQ9e.amplifi~rs are 

eq1.44lped. with ~ electronk;s wh~h :ai~W ~~)!tt, b!e -~~~!tf;hed OJ1;~ctoff 

via signati from tbe ~eaclend. In mpr, ~ca ... ,1~~~,ay~. brjp~.might be 

equipped to perform diagnQ4itic Check$ on tht ~ ~: c: 

2.1.2.3 trtterf.ace units 
, I ; ~t ; ,, , 

The interface unit for a two·Way system must convert signals from the terminal into a form that 

can be transmitted over the designated Cable chann~f::8nd i~i~ed by the he&dend. The 
, . · , ''· , . ~i .::;·~~:·· ·,...::, ··.~ · ·· . ·r ~:~ ·· 

function and complexity of the interface unit' depends upon the tYPe of 'terminai 8nd access 

scheme uSed. The interface· u'nit consists of two 'J:,arta, oo~'' the ;., illodem, and the oth~ is 
" ., ·.~. .· • .... 41" ~ ;-~~'.b::: ~Q 'f:,_• ',-!'!· · . ._,c .• :.· '' 

the control logic (both digital hardware and software) 

22
Wang l!Sesa d~ ~ fo,r HI W8Jl8Mt ~ claims to IC.h"lhree ...... ~~ •~ additional cleat. 

23
Bits '*. her1z "Jhe inverse 0( ttMt efflcienQy -·'Qr ~~\r-~ ..... to-)l--~ul . ....,re In thll 

instance and will be used throughout the report. · · 

24
Cox Cable's lndax system runs at 28 K~ ~ 125 Khz subch~ (.223 bb/hz). Wang's broadb&nd system 

runs over shorter distances at speeds up to 12 t.tbpa over IR• ·~ ~;~~~~a.-FUN 
at 5 Mbps per 6 Mhz channel (0.833 bits/hz), over dilllances up to 10 miles. 



RadiO Heqifency modlilator-demodulators (rf-modems} convert digitaf stdnals from digiblJ 

ttevices into analog Signals which can be carried -by me~ "iri~twork "tnuch. like video 

signals. Af~mofdeim technology has .proven fti'Y pC)pdlar'fOr fndustrf8t use, 8nd -mbre tecently 

for communications in business environments; however, it re.mains a relatively costly 

techn~logy for resid'e~ti~l use:· ~f.:nodem c~st~ range· upward$'~(~. 3
This high cost ~ 

• , • "· f. :_::.J _' ~' ;c:, · .,_ , 1 {: t: ,_:. · : . -~": , j,_ ·, - . · • 

partially due to the limited quantities currently manufactured. In addition, the analog 
' ' •· ~ · '1 • ' ' , , ' ' '. '- ~ I; i ' ', . 

complexity of radi~ . f~equency cor11ponents- mak~ Lar9e -S?~"'~~~egn~tion (LSI). difficult; 

therefore, the costs are not expected to deCrease as ~apidly ···~; 'digihlt components. 
~-- • . J ., '.. ~ ·-~ • t; ':.""?!)~_ ~,,)l .. , ,;._. · .. _. : 

In' • tetephdne·systefti'Mr'y cuStomer has Ita dwn'~tcatecr•tf'i:'jafr; on ·a cable'te1evlai0n 

network nodes share a common trunk-YJhfCtt~t'n*"V~ottfs. An access'SCheme or 

protocol controfs how the cable capacity is shared. Each unit must also be given an unique 
• -_·.:- • _ { -- _.· ·., - - •• -· ••• '., j-· {! • ?..~):;: ":-r·---~~~' -i .:· • 

digital address to identify it for reception of downstream signals. Thus, in addition to the rf. 
"· :: r_ --: .• ,_,: • __ ,,, •. :· .:_:,fH·-_:fn;.=o., ~i·:-~>:.-\<.~: ... ,:-- ,.-.·._.,. '-'), -. 
modem a two-way interface unit contains control l09ic which implements the communication 
. . ~ .~ ~-._. ~-:.: -•. , •r -~ ·r .,.~~LH)~h-~:-~tLd·il(~ </J ~--;._~.-: .. ~ , .... ·· ~~ ~ -~ 

protocol. The interface unit design and cost is largely determined by the access scheme lJsed 
. · - ·r-, --~ ... _1· )J!~ ,, (....,-]~ :)1• .. ·:· ~ ·-

on the network. Finally, the interface may implement additional capabilities such as anti· 
- l. ' _· ' • ·',• N~· . ·" ' ' .• . ;,'"- . .. ;1~ ;~ ,:lj :"< 'H' 1!! <. -~~._-~ ,,; • '·. ' 

jamming techniques, encryption, or other enhanced features. 
·•.· r 

-2l2 Acce•s .. sa-hemes..and communieation1)rotoeotsfor two
way-data~mmuttiGations .·, )j 

·:.:: . t". i ' ~ . ' ;.. . ~ . 

A number of alternative protocols for data communications ov~r broa~band cable have.beefl 
. :: .... i ·"-:::'(;; - ::-·. .. -~:<i );~ ·:~.- ·'·,_8 .-)·_4,· ·-.• -·1 ;."._t i·· ~~C :::·', · ''') 

implemented. Each of the protocols has a system structure and user environment for which it 
",!.:' ._ ~-- ·.,., · ~,,._· -. . .1 .. r __ , · ,; \ __ ; ;::- :;· :. ~~L ._.:·~~:):HJ~_;:~~~-~ ~,~~i;~:- :-~. -~;·-:·· 

is most appropriate. Residential and institutional networks may require different schemes, 
-t--n·.r · ~f l ·:, <.1'_'<: • :~ · ··_.· :·,:;~; • i)(i: ~--·~:"' : ) 1 --~-'-!fi1\J p:·,~~i a~ .:;-~.b i· .'1'H.·' . 

based on the differences in their applications. E\lentualty, agreed-upon standards will be 
.: (.::-,~ . ' I ;~,3d;_· . .,_ - . . .: .· .,- '; ..-._ ·_:, ;·~ ;:;~·'l:'-·lr)~).:.>:.;~~ :;Lr_";. ~/.:,· -~~-) 

needed to support interconnection of networks with dissimilar higher level protocols. 
' . } . : • • --: 

1 
' : 'i. •. ' ' ' 1 .. ; . t • .-~ ' • '· ... : :··~ i ':. t.. . . . . . ; ,' . :. .·. 

2.2.1 Description of access schemes 

2.2.1.1 Polling 

T~~ m~t ,c;ommon access scheme currently.~' for, ~ozw~~r,,co~"'luni~'ti':l~~ on cable 

systems is polling. The headend continually cycles through the system, addreaalng a 
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message to each ,interface unit to. see if ithas data to send. It can take as long~ 6 seconds 

to poll every user in a large system, on the order oJ 100.000 ~jber~~ ,. Unjque digiwl 

addresses are hard-wired or programmed into each of the $Wscrit?ef iQterface unite. 

The performance of a polling scheme is characterized by the res~,>onse time realized by the 
:1!' 

subscriber and the amount of data sent per response. Some polling schemes allow the polled 
,_ 

device to reply to the headend only with one of a set of predefined responses; others allow 
:::::.• ··~·· - ' 

more flexibility in the allowed length of the response. Polling is ~~t often used for pay-per-

view billing, as well as for security and energy monitoring applications. Polling methods are 

appropriate for transaction services iiAP other 4i.&Ut ~IM'l_un~flS ~iQeS only ~en 

traffic is very light, and when r~nse time is not criticaJ. 

A modified version of polling uses intelligent bridger-swi~ches. Th~ headend polls one branch 

of the network at a time by addressing the appropriate intelligent bridge amplifier and allowing 
.. -~L· . Ll • ' 

all nodes on that branch to simultaneously transmit (using separate, preassigned frequencies) 

their upstream signals onto the entire upstream portion of 'the trunk cable. Si~ce only one 
' 

branch is allowed to transmit at a time, the entire upstream channel spectrum can be used by 
.. ,'~ ' ·~ :' . 

the nodes on a single branch. This method achieves higher data rates than most simple 

polling schemes but may still suffer from long response times due to the polling cycle. 

Binary polling is used to decrease the detay which results.frera~ ~ polling cycles. ·The 

headend sends out polling messages to all points .onithe. netwonu· 1t tbeJlel!ldtrfd receives a 

response it locates the responding device (or one of them) using a binary search technique. 
~ ~ ~-f· ~~ ;T":._~.,_;~ 

The headend turns off half of the network branches and polls the other half. If there is no 

re5ponse, the originally responding device is known to be on the other half of the tree. The 
' • • >" · .. 

network is configured as a long branching tree and this divide-in-half procesS continuesyntil 

the headend has isolated one responding node on the network. The customer is serviced and 

the process begins again. This m~thod is only ·effective i~· reduci~g d~l~~ if there ar~ few 

simultaneous users with messages to send, e.g., security monitoring. 

25
The Minneapolis cable system being built by Rogers C&blesystems Engineering of Ciinada, specifies a 6 second 

polling cycle. 
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2.2.1.2 FDM 

Frequency Division Multiplexing (FDM) can be used to divide each 'of-th~'\fMhz channels Into 

smaller subChannehi 'for dedicated lise by 8ubscribJr$S: ~hif:tjlift1tiifiice Ufflt ta a Standri
rf-modem t~ri~ to dedicated fteqoencles; one for trS:A~W.itttnO·~\oflu-1or·rec$Mng. ,__ 

recei\/fng frequency '!ierves as ttuf~htr~{dfglt8J ~ess: rtre datlltrate is: a· functlan of the 
channel baridwktth and the nurrib&r'of bt~ ~-hertz ~:~kir ·· 

Switched FDM schemes Nl8mbte t1te curt'att a~a.ilar:u.t of 1M>t818Pbone.ayetem. Eadl' 

user is 818tgned a d8dicated-aubchannet• - Thia·ireq.-nt)N1811Q·n...t..,..:818: tbtH•serl8 

address. The: headend- reada sctetr.sang .. infonaat10nvon.6~ iXMm\Unlc.-.ona- aad 

routes the lnforrnatton to -the proper dowtilatle&rtti:tiubChmm-.::-tMMf~milligi tllta:<~priate 

frequency transfatkln. Tbta>access method;la appti'OpfiafB'Ior.ay•••1s .Vfith.t~tlmited;~mber:-. 

lJ88t!& vmose comntUnicaliol'18' ate reletlvety unifomuwer4bfte.:. 'lhe'oum•·•f use• who:CM 

be served by such a scheme is limited to the number of available subchannels, which-:in tum_ il 

limited by the minimum acceptable bandwidth of a subchannel. This is far fewer than the 

number of residential subscribers on even a small two-way ·n~ (~~~i 1'?'; more). but It$ 

possibly adequate for an institutional system. 
l ' -

Dynamfc ss~m FDM makes use:of~i-ile ~··which aiJow::;.usersctO 

tl'8n$tntt· Via 'one of a wet 'Gl ffequ~- subctwtr•i-··•-'~ufar•trequency- used II' 

cteter+niftH'by·the user or bv a centtal <cCIIftr.OIJtWi'lJM,,:.u..:"eadfJftdr .TI'ttt-cantral contrullal' 

dyftamicaly dssigrts. the caiHhf ilrld 'callect :ftOii:tel w·fr-~Jfdr:ttMt·duratton-of-lh*Jr 

communtcatton!t, 1)01tlng;caniJe usecN~4dentlty:twr.OdelhattWtltleSim tat • !8amnecttan. 
Wl'tiJe···lillowfnt: service to' m&ny flt0At1 .-sens;-tfllf~•·•l._ .... lecf) lfJJ..-nty:tnltftc 

types suci\ aa'COfftijutW·cemmu*tiatioi\s-Whlctv~ia ~ &W•llbOrt, hllh':iR ..... y, 

intermftteifllt cornmunictitioAs·. tlaing<'FDM :..,... ati ttMJ;.actealli~lrwt'Min ltteh&RMil;la

~e<fto-&'deYice, -~ if ~tty lliliiiiMid~lih"l!tay!fliltlrdlitllfl1h081J-..wben the 

26Manhatta~ cable Televlalon (MC1V) In New Y~ city .,... ~.:-.;,~h. MCTV has operated a data 
transmi881on service between uptown and downtown Manhattan Iince 1875. The 88l'vice Ia primarily ueed by 
banking and other financial Institutions with branches In both location8. 

ZT Note that all cable television uaes FDM to divide the 300 or 400 Mhz of bandwidth on the cable. 
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2.2.1.3 TOM 

Time divi~ion multiplpxing (TOM) ~Hows multiple d~vices to share a single FDM channel or 
.• 1 -:')' !..- ,. ' '.. ' - ·--: -

su~channel by assigning,:e,ach-~r a fix~ pme sl9t d,uriry~ Y~ni,ch, it,~n9s 1!~ ~a~~·; A user's 

address is his time sl9t!. A fQrm pf TOM called Time ,Oiv{~ipp Multiple A.ccess . (TQMA! allo~ 
, -. , ,·.,. . , . ~·-::.n.,!.-. : .. ; - :':.:: -~-; : .. 

many devices along ~ caQI~ to ~re a TOM (:ham,te.l; J~'vjc~ inee,rt d~ta into thei~ .. slot at 

multiple points along the cable~, Tll~re are a ,!'li.UU,~r of ~~hQ:(if? f.or ~omr0Uing all~ation of 
• • - \ ,..,. • • \ ' ' • • :. - ; - ! ' • ; • ~ ' • • 

the time slots using a TDMA scheme. Demand Assigned-Time Division Multiple Access (DA

TDMA) is a more sop11isdtated 'IDUA· acb8me wtlioh alloln··dVnalalc .allocation of time slots 

on a ,.transmissioft. cnar.met. Tttis,technique .w88'devetoped for aateflite ;GOmlllUf1icatioos, and 

is generally applicable to·.bigb.~bandwidth :mu/tipojRf<Calftmt.mi.clattona. ~- DA-TOMA 

uses .lnteHigent. microprocesaur contiUied, intedace .. unita,, a& wei .as ,a,,fetrly powerful 

minicomputer at. the headend, to ailtocat. time. a1ota, on . an as -eaeded. basis. DA-TDMA is 

Sf.JPFOpriate for 'both high and , ·tow .speed U98t'fl. ,..nic.,._.·hUIIetlt • with bith v.ohlme 

reqUirements. 

2.2.1.4 Contention schemes. 

Contention Schemes are another form of TDMA. Aloha [1], Carrier Sense Multiple Access 

(6SMA), and CSMA witft CoiJiaiop. ~: {CSMI\~f;Q} {411«•1 aJt. cai'JQ~,for :use .on 

residential cable aystems •. eontention .~:aHow.aU ~19 M8rt aeingle ~a~ or. 

multiple subcharmela an,ae. -interconneot~,a~M'J&Jllt:mdiiJll ~··, f~~~·~ 

CSMA,. when a devi¢e has._ tQ:Jatlld; the .iAtedace Mfrit ~o~ .~of infpriJ)atjon 
' ' . ' ·' -.' . ·, 

onto-tbe:cllta~. If the.vnit doea t1ot reoei~ ao-.. ~l~t1-.w th,@;~ were 
received mtact,ii.e-.~ ooYiaion:~cvll*t utheft;hJQ<ttf·lll08l~i&fdttAerm>~Jo ~~, .... qbanoel 

simu&taneouaty, resuMing m deatrowed ~".jt .ft~~ ~;~~•·· 'Jihe fJlGI'e 

sophisticated achemes aUQw, tbfl .. ~ to ~ .. I! . .,.CdHl ... ~~~ ~e.or 

during broadcasting, theteby ....,cinglbe.pr .... of,.~iell~ f~~~LlMl~ 

CD, if more than one device broadcasts at any one point in timel~- • ~-both 

devices backoff and try again after some short but random period of time. Every device scans 

the address destination attached to each packet on the channel but reads only the contents 

of those packets that are addressed to it. Contention systems present a traileoff among data 

32. 



rate, geographical coverage, and minimum packet me•. Although LACN contention 

systems operate at speeds as high as 5 Mbps per 6 Mhz cha:nn~i·.· pe~~~~:r~ for a 

r~~dential cabl~ ar~ pr~ably limited to 1 or 2 ~ ,~Wf. 6:. ~ ct1an~l ,(0.166 to .0.,~ 

bit.sl¥>· ~pe to wid~r g~W~hi<;~l coverage and lp~~r, ~~a~~~ signaltp no~e .ratios30~ 

Contention schemes achieve complete connectivity through distributed control. In contrast 

to DA·TDMA, contention' systems ~equire no added comptexity.at the head~n~ beyond signal 
,<;t ' . 

conditioning;· the switching function' is inherent to the way in ~~~h the cha~nel is sharEtd. 

This. reduced complexity ~nd distributed control·~ ~,.Y'attracti~ for the diVerse camniunity.of 
< • '· ,, • • d;. ; "'· ·:; :·.;; ·, :.; . .;i

1 

users that is to be served ih the residential and small business market. Contention systems . . 
are app;~priate for multi,point ctimmunications between 'bursty users at medium · and high 

speeds, and short to moderate length messages. ''' ,t .. 

'' 

Token passing is a distributed polling method. The IEEE LACN standards commlttee31 

describes the token access method as follows [32]: 

A token controls the right of ~R~,tp ~~U>~~G~ mtK~~um;,the. 
node which holds (possesses) the token has momentary control over the 
medium. .,. 

The token is passed by nodes residing on the medium; it is passed from 
node to node in a logical ring fashion. 

Steady state operation consists of a data transfer phase and a token'' 
transfer phase. The two phases may be combin~. in which ~the 
token iS transferiecf in ~iUndhii{wfth adataiftlftitf(tmp'iidi td#<il). 

Monitoring functi9~~within ~he ac;tive ~qd~s Pf.C?~~~ ~ ~~" tqr . 
initialization, recovery, and general housekeeptrig of the logical 

: .-' .. 1-~ 

28 . ·.· ... \ ' 
Estrin, D., Some Technical Considerations In Using a 400-MHz CATV System lor Data, World~ Paper, 

Laboratory for Computer Science, M.l. T ., May 1981. ' ' 

29ungermann-Bass Inc. (63), Net/One Broadband; Wangnet achieves 12 Mbps over 18 Mhz, or 4 Mbps per 8 MhL 
' ' ' . ' ' ., 

. . ' .· . ' :, ' 

30
Dickenson [21] au~~~ ~ .. ~~~.·~~~~~,""~'~o ~ ratk;la of.40 dB gr 

greater, Whlch is more 11\an·iideQuatefot'Ngh Plkf~. 'BUI, ,,·.ir.. i;c'CJ~·cut'rently available as to·the 
number, prP,81'~ ~~~~~~~~~~tHl'k .. __.:_.._,.. 
Is exposed to a harsher, and leas 'controUable, environment than a building-wide LACN is, making It difficult to 
guar ..... ~. ' · .. ;i ,;; '·····; '~ .. 

31 1nstitute of Electrical and Bectronics Engineers, Project 802, Is attempting to aet standards 'for 'foell. area 
network communication protocols. Standards have been established for both contention and token acceaa 
methods [32). . 



ring. The monitoring functions rna)' be rep~tKf aJT\O,Ag nodes of the 
network, but only a few nodes at a time carry the primary recovery 
reSponsibility. · 

As on the contention channel, packet headers are scanned by ·aft intertace units on the 

channel but are selected by only that linlt' to which they are ac:idte$Sed~ fn contrast to the 

contention method described above, this method does not present the speed, distanc.,, 
~ , r: ': ·, ~ ~"'.\ ... '. . • '~ . . 

packet length trade-off. It therefore can be used to achieve higher speeds over longer 
.. . .·:·v;·. ,·•, . . .. .. .. 

distances. In addition, the performance of a token passing channel does not degrade under 
' • ' ' ··~ ' : <. ' ~ ~' ' ; ' ' ' ' 

heavy loading as severely as does a contention channel. On the other hand, if the channel is 

lightly loaded, longer delays will be incu;~~ with higher pr~~~m~';,~his c~uld be ,a~gravat~ 
~ ' ' ; • ·. ," .:; ; ; . ; .. 'i ' 

by extended geographical length of the channel and poses an upper bound to the 
" . . .,_ . ~:. " . '. 

geographical coverage [54]. A central monitor station is ordinarily used to ensure the 
;, ; :· '· ·, · : 11 r: ; . ' 

integrity of the token, i.e., that it does not get lost on:luplicated. This monitor could be located 

at the headend32• 

2.2.2 Performance characteristfcs of access schemes 

The choice of access scheme presents a tradeoff among throughput, f)onnectivity, 

availability, and cost. 

2.2.2.1 Throughput 

The throughput is the d~ta rate experic:mced py 81).,i!J~P4\d.WII ~{~.l:t):$,only a portion of the 

aggregate data rate offered on the channel. Polling typicaHy offers the lowest throughput to 
">>t : ' : •• :. •• • .,. ,, '···~.: • ~ : •• , ;1 . ... , "'~( .. :·~,. . .. '. . :' 

the user. Some implemer'ltatlbtis of l)ri~g,r-swltc~ Q<1tllng allow a sJ~Iffbr~nc~ to, make use 
I.~' . . ) • ~' , . , •·' , '... ... • 

of the entire upstream channel capacity at a time. Although this increases the peak data rate 

accommodated, the polling-cycle d~lays effectively reduce the throughput experienced by the 
-, ~. ' : 

subscriber. 

The throughput experienced on a dedicated FDM channel is equal to the data rate of the 

modem used. Higher da~!l ra~ requ;~·i~ore: 4~i~~t~ ~l'l(Swk,l(it~ '"®~ the number of 
- .· ' - . ; .... ,-_ ·- : ··::; - - _.- ... 

users who can be served in a,gi\len freqtiency diJCattotw; Sttndfng1MWtf bits per 11ertz results 
IL , ... ,_. . ', ' ·.:'.i_--:~ ·_,·-t.q··. ,_.~::~-;!::_-·: ':· , •. 

in cheaper modems but the inefficient use of bandwidth limits the amount of U'affic·that~ be 

a~COIT'Irnodated. 

32
Phase-locked regenerators would be used along the channel to ensure proper transmission of the token. 

34 



, , r • ~:. ::"•' ' • 

The throughput experienced by a single device on all varieties of4 TDMA ·• c~b.rinets Is 

~edrllty the number of ·dtMces SMVed on:.the c:baRnel.: i.e.; ,ttuJ.JW~d factor. since the 

ciJe.Met rate ie ~'ectMSh~,among atJ..tlOd• Jft!4h...,.put.is alSo detemlin.,· 

by. the channel bandwidth~jiJ~~ti~.an4:the~peeifio~-.itterf•:hardw-.eJ·: 

2.2.2.2 Connectivity 

Connectivity is the ability tp communicate with.evew.*r .. ~ ·'l" lh4t network. Th• 

r~ ~t eac~ ,point ~-,• djQi.tal.,tpclr.- 8Dd th•tcq(n~i~~ be tr.,IPQJted, 

from eacb-poipt ;tO 8VEtf¥ other point on. the netwPfk1· j,f,~.i.H,}iq~~~ and :GWitcmed 

services. 

Polling is not well suited to multipoint-to-multipoint communications, because the task of 
1~· .. '. '. . ··r -l- •:.d·'!;' ._::~ : ~ n_t ,;".>" •. · • .:···,n.~ ', ._ .· . . . 

collecting and 'orwarding messages, is cumbf!rsome. Polling is best applied in systems 
>, .·~~. '; ",J I, ~ " ;; .. • ; e•. ~ .. ~ : f.· ,- ... ~.:'1" '1('~ :'":I ; '•:· 1 " < •>fl\ol\ 

whe~~ ~utiiple di~tributed devices need to commu~icate ;,.,ith -~· Slngte ce~tral device which 
·._"'~·· '· :· _,. - : . ··: · t~. gr...r·h.·,-r- ):11 h·< · ·, ·. · · 

executes the polling and processes the messages (See .Section 3.2.2.2). 
.. f •. ~ •• ~.:- \.).. : ·- ' ; ' " ""·: ' •,. ~~~(!; ~ t.::, ~-

FDM chan'nfftl services can resemble point· to ·pornl·~~fed,.pftor1e lines which· onay 
achieve connectivity between a pair of points, or multidrop lines wfiteft ailaw a ·trattitmtttlng 

device to communicate with multiple listening devices. Switching can be implemented at the 

headend in much the same way as the telephon•~ 1e IGbilmt oom.plate,urmectivity. 

The T~cllitieS fit'the headerid ofthe OA-TOMA syStem, i.e., a ~Otfti' arid the app'ropriate 

sOftware, tYpicaOy imptenM!nt sWitcHing a5 Ylelt'i. anOc&tton ·J~·sa~: Attho~h switching 

is not i~tterent to DA~TDMA, :ir·can be assumecfthat'~~h0~ din achl~ve complete 
conn8<:tivlty. · ·· ' , · ' xf;,,~i · 

't ~ .J ~ 

Contention acoea~·protocaaachteve.·~CCMI~eci~Mty:llfiOftg all nodes on·• 

channel Muttil* callaltioft'~ USing --...1tJ .. illcyrt:tands'·NQUlNJ;.,...OftaJ' 

tacilitteafoNxMnptete conneclivltyt·a:roes·tM .,.-. •• ·:'A:::~ • ~·lJI861D CM~neet· 

~;·~·l:h1ft111818·-on a 'network:b¥,.........,-.c~a~~y at:tdfelald·l**• 

from the one channel to the~. 

33This type of bridge Is distinct from the bridging ~ cteecrl- 'eut~er 'which • tr8naaa~ electrical aignala 

from uw.~,trunk QCIIO •brW!l ~thl!t ~......... .,. i ' 

. .,-- --~-·--- ------~ 



2.2.2.3 SY,stem availability 

The availability of a system is:largety dependent on ttJie.comple)tity of the controt,atldinerface 

equipment. ·The m()r'& complex the equipment~ the·m~tlfrittt!.fd . .-.)repiacemem parts, the 

more diffteutt are organlzationaf anct1echnlca1 prricamnel:dMJ-nltk:Jn and maintenance, 

and the more frequent and lengthy is the average downtime. 

Protective measures from both intentional and unintentional interruption of the 

communication channel are requhd to assure symeni'a1htHabifitY. :'fhtt susceptibiHtY' Of the 

network to jamming is partiaHy a funt:ti6n of· the ~cesS protocol used::, POint·t~. 

dedicated FDM lines are tess susceptible to· accidental di8ruptm by· userS beCause -there Is 

only one designated user per channel; the user's equipment, even if it jams, is likely to disrupt 

no more than the single channel to which it is assigned. DA· TDMA, and contention schemes 

allow multiple users access' to a 'common channel, thereby increaSing the likelihood with 
l· .. -~ '.· . ' • ~~~ • .. ;,;~~; r--.;·l! __ ' . 

which a malfunctioning interface unit can disrupt service to others. In both cases, where 

system availability is valuect, monitorlrig and detecti~n sche~ sho~i~~ ~ implerrie~ted at the 

headend, in the interface units, o~ at ,designated poi~ts in the c~ble n~~ork, to assure that 

jamming devices can be isolated from the ne~ork either by. turning. tt)em oJf or ~Y- turning off 
> ~ • ' • ' -' • • \ • • " ~- • ; 

that branch of the network, 
"}, ., 

2.2.2.4 Relative costs of acces-s schemes 

The communications costs ass~ciated with each of thesQ ac~~ ~h~m~s is d~vided between 

the central control equip.men~ at the headend and the interf~; units34 .. The ctl~ice between 
. _ ... ·_ - ·,; ~-· :. -~:·, . ;t . ·, ···--·· ._ __ ,;·: .. " . ~--·;· Jr ,- .. , . '~ : ·_ - . ." --.. ·. 

centrally controlled or distribu,ted. ~ommunication schenws. Pr~~~ a v~riety. ~~ trade~offs~ 

The majority of the centrally controlled communications cost is in the headend equip1Jlef1t _In 

a distributed system, the interface units are more complex (and therefore more expensive), 

while the cost of central pofttfol equi~«s Jower. · · Tflect\Giice';I111!181Y~reat& on the.nttmbet 

of devices using the syatem. ~the number of devklea ae~.ved 1Jecome8 jarge, tit generatty 

becomes less expensive to usera system wh~ mcr.emeAtal. ctiatributed~-GCN$t81lre-to~ .•. A 

second fundamental tradeoff is tbat of£0St.and ftlnction. ·Ne»t ontr does>the:equipment cost 

rise with added complexity, but the maintenance costs rise as wei. 

34 
Actual equipment cost figures are discussed in Section 3.3 

35
This is not true if the cost of the central control equipmenfJ~;ereasee significantly with the number of devices 

served. 



The interface unit is comprised of an rf-modem and digital logic which imp1ements the 

communication protocols. The cost of th~ rf-moc;:J~m Js_a func~[l.Qf UJ,eJrequency bandwidth 
< ~- ' ' • • • ' ~ • ' ·' • ~ • ', 

over which it transmits and the number of bits per hertz transmittectr·'Fhe ceost of the digital 

logic is a function of the ~omplexity of the communic~tions protocol used. 

Of all the centralized communication schemes polling is the simplest and therefore requires 

the least expensive central control and intEHface equij:)thent:· '"Gentrattzed equipment is 

typically an inexpensive minicomputer with appropriate software. Th~, rt-~~fllS used in 

these low speed devices are relatively inexpensive, as is the digital logic. 

FDM interface units require only minimal control logic~ Th(:tir .CQSt is priwarUy a function of 

their transmission speed. As rf-modems are manufactured in larger quantities, the cost of 

FDM units will drop significantly. Only freque,ncy: t~~sl~ti()l"! ~,;~~ry at the. headend for 

point-to-point FDM communications, while the equivalent of a telephone switch is required for 

switched FDM services. 

TOM units with fixed time slot allocations also requir~ centr~l!t~Q,~f'?~!~ switching but Pll,o/ a 

modest amount of control logic in the interface unit. 

DA-TDMA requires sophtsticated logic- in the lnterhtGe· unft:, as M!tl as· .aophistieated contmf at 

the headend for time ·stot -allocation. Contention ~s requ~sophlstieated logtc in the 

interface unUs but no central controt beyonctftequeney bal18fatiM bnd Signal cenditioning38. 

The retativeeconomics ·Of ~km and--~-TDMA~oflaqliakpeeds deyjends laf9ely 

on the number of users 18Mtdandthefr traffiC volume~ 

2.3 Cable system Hmitatto·ns 

Privately constructed and operated industrial and campus broadband networks, LACN's, can 

come close to realizing many of the favorable communications features described above; the 
: ·"· ;1( i i· ' -

same cannot be said about existing cable networks. The problems are both of technical and 

institutional origin. The following COnStraints wiff'h~ lfh~Uifnentatfon Of eeonomicaf, high 

speed data networks OVer cabte televi!Sfotr systemS: 

36Network management functions for a cantention system may be irnP1emented in a ~tralized ht!adend facility, 
but unlike many other access schemes, such a facility is not necessary to basic system operation. 



·Technical 

• Ingress and lnsertron noise due to poor co'nstroctlon rinc:t maiMenance of 
cable ayatelftl. ' 

• Reliability and security problems due to th~' difficulty of' l~ating the' fault or 
source of interference on the network. 

• CompatibiUty with ~ trarul~ll~; 

·Organizational 
.. 

' ' ~ 

• Lack of common cable network specifications and communications 
protocols which preclude the use of standard approaches or equipment, 
therefor&notpi'oYidlriereco~bf'~." '' ' · ~,,,,: · · ·' · 

(·. 

' _ 1 ~ If I', ~ . ) ~ .-: 

• Large investment necessary to wire cities and buildings. 

2.3.1 Noise and correctlve."'eastirea -
11; ~ ~ ; . ' 

Two types of noise problems on two-way cable systems are insertion noise on the upstream 

ch~nel and ~~noiae • ~~~-.,·~,_.. ~·&Y••• ..._._i.mpom.nt because It 

limits the data carryllllJ catM<*Y oJ·•r~ netJIMMk. No~~eJao..-.-~ at ·many points 

along the cable plant .. lnfigure . .a~a.,~J~:are:tdentilitd~ . ....-ving:anter • ..,.at 

~. hepnd, ~·.M·.,.··-- tJIInh, ... ~--~ameter-lel81iefdiAO 
provides high noise immunity), leakqe· at tbe•_.! ... filln:le¥ ... iatL ... bridging 

amplifier, the feeder cable (narrower, and therefore lower noise immunity than trunk cable), 

leakage at the tap, the drop cable (narrowest, and lowest noise immunity cable), the interface 

unit, and the communicating device (computer ~.~~i"'M~'-fpl~~-~ 

amplifier. 

2.3.1.1 Insertion noise 

The nojse on tb.e &APstrMm.~~ iR:fm! 'flmo~,~ttw he~ iaJb~,aum:ofall the noise 

"inserted" by all the units which tap onto~~~~Mh~ *t)~~ ~from ,every 

amplifier between the farthest subscriber and the headend. Thus ~ ~k:mier th4:t d~stance 

belWeen the ~bscri~ ~,~et he~nd, ~ Q~"'-~ .. ~-~ ... '\~~Jo.ft~ ~Qnal. 



Antennas 

® 

Signal 
processing 
equipment 

Studio 

----~ Local 
progr

origiftotioft 
equipment 

·~ .,,..,.., .. 
·~···· I 

I .,.. 
I 

7 

Line- tr.:\ 
extender ® 
-plifier 

Figure 2 ·4: Sources 9~ ~91181 nois~ iJil<i in~Qrf~~:J:!c~ (pa~/e Teleyi$1":0,~ . 
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9: Drop c&bte. 
1 o. Interface unit. 
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:r1 Baer, w. [8] 



Existing 300 Mhz residential systems are typically configured to minimize the total number of 

amplifiers needed, as opposed to the length of the maximum branch, or amplifier cascade. 

This design typically results in some long, noisy upstream channels. The majority of two-way 

active and· two-way ready systems are tree configurations, and many conl1ftue to b& built In 
r· 

this fashion. :400 Uhz sys~ms _do no! suff~r ~-rn9~~ ft~~Jti~n~ ~«Use, due to the 

inferior distortion c~. of~~~/~--· ~lied to minimize branch 

length, i.e., conflg~red k;l: a fiub fashion (see Seetion
1

2.1.1.2). 

Feeder cable has poorer noi~ immunity characteristics than does distrib!1tiO!l_or trunk cable. 

Significant amounts of noise thereb_y ~enters the system through tll'te tinks between the 

interface units and the distrfbl'ition cabl8~ ¢ommercial users can usuaHy .al(oriU~ use higher 
!•. -

quality feeder cable to run from th• netwotk trunk to the building; theretO..~ liusertion noise -r- ·-·· 
can be counteracteG, for a price, on institutional networks. 

2.3.1.2 lngres• 

Loose connections, for example at a subscriber tap, can allow the ingress of outside signals 

or noise. Thfs taakiness is first r afl d~e to; R~(;{ ~h~~~i(~&tSiQn' ~~d engimtering of the 

cable plant. Even if a system is carefully installed, the connectors need to be tightened 

regularly or significant leakage will develop. Connectors typicaHy begln't~-,e~'$jx 1 'm~Jla 
after installation due to the effects of temperature variations on c~ ......,.. . ttiia. 

difficult to engineer around a leaky system, on anything other than a case-Qj:ease'bB.Sia, 
,;~~'·_.:' .. :) ;A• 

because the noise which results is not randomly distributed; · therefor: .. :~~ty llle<f· 

engineering techniques cannot be brought to bear. C-8 and Ham radios near·ajfeaky ·cable 
system can cause complete disruption of communications in the lower part of. #lEJ Cab!• 
spectrum38 [4]. In extreme cases, intermodulation into other video bands can occ~;' 

A related problem is interference of data signals with television sigHiiW ·On the cable. Noise 

levels as low as eo dB below the television carrier can cause tetevision interference • 

Although the power levels of the television and data signals must be carefully balanced, 

38rhis lower portion of the frequency apectrum Ia typically designated for data tranamiaalon on sut.pllt ayatema 

~ . . 
lntermodulatlon results In aignals generated at frequencies equal to the ...,.. and differences of the llignala \bit 

are Interfering with one anolher. 



experience has·shown the problem of cross-channef>iilterferenee to bet controltabfe. Systems 

are typioalfydesigned to transmtt data ·s power ieveiS tppro~y 18 tt9 ~ the rewt Of 

the TV signals. Problems of cross channel interference are ~ to ~somewhat more 
significant on older residential systems than on newly installed residential or institutional 

systems because of inferior constructi.on and corri~6~~nts .. In ~rtiCut~~. ~siJifier8 tended to 

be designed to weaker specifications thari 'they a~e todiiy tleia~~ 'tile ete'cironic components 

were more costly. In addition, th~· older syst~ri.s wtt~ ~alae~ ~hfin·~~i capacity ~rlormed 
. · • . C' i" . . • . . , ' • · ·, ': i ; , . . _.: : ~: : ',: " (. I 4 ; ' 1

• ' ; ,,· ' 

quite well with less demanding practices of construction and maintenance. 

It is pOssible that ch'annels that ·ant unusable for VIdeo tiMSrniSSlon can be Used for data 

transmission. In particular, 'ChannelS 14; t·s: 18?8i'ad 41 earlffOI'beJU!Sed fOt·vkfeO-IJeeaused 

interference to aiJCr'aft communications; data 'fliOnats: tMiltay;t~y.opi&Ged' ll'KlY·ttot create 

such interferenee. Similarly, MOh·Cmtununity Cae1W ~('- unhife'UJ•>ttah&mlt'Wa'>the 

freqOeACieS used by localtele¥ision broadcasters bedat.llwt Of in~ 'from the over'-ttle

air signalS; data signals maybe •more immune to.tttis tnterfEitenC&tttlih aPe vlded•'Signafs, 

2.3.1.3 Corrective measures 

Some of the noise problems · · both insertion and ingress •. can be alleviated through careful 

engineering and network design. • In addition, the noise level can be contained via an 

aggressive maintenance schedule, for example, tightening loose connectors to alleviate the 

ingress problem. On the other hand, tightening connectors is a labor-intensive operation and 

it alone does not assure acceptable ingress '-vela. 

Bridger switching was described previously in connectiOn with. a polling access scheme. 

Bridger switches were originally intended to limit upstream traffic: to ooe braneh ·at. a time so 

as to limit the insertion noise that accumulates on the multiple branches of' tree structured 
.• ~--·. 

systems. Intelligent bridger-switches with micfoproceaaOr oontrdl can act as subsystem 

controllers. These controllers can perform services oth~ perforined by the headend, and 

can reduce the cost of individual interface un~ through added functions. 40 • 

Using bridger-switching in this way significantly constrains the type of communication access 

40
Control-com ~,,.ftlferiJta the lfttelllgent bridget·~-~ miCNpfbtiaiar'l. -111ey are used for fault 

detection, jamming deteetion, traffic monitoring, and security subsystem management. 

41 
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Hub systems have shorter amplifier cascades, J'CISUklriftiA:,tesa IMeftieruiOise on:up&tream 

channels. All f"-'ture systems, both residenti.al and institutional, stlould be. designed in a hub 
:~·. · ·. , . · -'.<·}.. · ~/·, ,:: ~:ur.t; ... 'c;:·;·:l .;·~~'"""!v--1·>"·{ ;. d···J;:~~- ·~ 

fashion to reduce upstream noise and to limit the need for additional componen-~ as the 

digital regenerator described above41 . 

To avoid interference on leaky systems from C-8 and Ham radios, channels coinciding with 
·. . ' ' ~ ' t.·S.f·.:.~t·: ... " ::::J"-~~~~~t~-- . '.•,.,_: ~. 

these bands can be avoided. A related alternative Is to allow communications circuits to 
~ . : -:·~~·~r,..~· : n·1 .1ff.it1 ';> . ..._~1-/'1 , .~\~=-~-: L< .. · 

switch from one channel to another if the Channel in use bec~.unac~eptably noisy. This 
' ~-·· .: ' ,· .· . ··. . -<~ . ' :r ._ ' "·.· '1~ t}[l ... 1 ~,): (~.J. .. . . : ' ';;; 

would require frequency agile modems and an additional level of complexity and control 
., ' :1< .,... ..., ' ' . .,, 

capability at the headend. 

Another approach is to use a low bit per hertz ratio which allows for increased signal energy 
~ . . ._ . -~. ~ ~::.:rH .. c,!r; ·, · !=~~i .. -.,.. . :s.n·: ~ r . . ·; ' . 

relative to the noise. This option is constrained by the available ~ndwidth. Whi~ bandwidth 
·>~~ ·' . , . ' .. -~~);-.1 .. :::.~ ~1 -l ;_:""::)~}d .. _.~---:lf; '01 ~- .:.;_ ... :. : .. ·: . -,·,/ 

may be plentiful now •• it is likel~(to be. an incre~~~~ ~:~~c,e .~~~~~e !~~~~~}~t~~E!· _Fi":ally~ 
more sophisticated -- and expensive -- modems can be used Whic~ allow correct signal 

" ~.H· ·.~- ··:·r~c~ ,~ lc~ ~··,·. H•:'.i ·;; __ :_~·-

reception even in the presence of noise. 

• • ·•· l "• i·· ''1: >·'., '.·.·:/~ .. ~it,.: ~ -~~ ~- ~ 

Some compensation for the high noise level can be achieved through the design of the 
r· 'l .· ,· -~, ~}~.;~~ ·'· ~,':,:-,:~~--~ r._'fl"}r~i!:-' :.:)~:i ~- ::~j. .• 

communication equipment and protocols. Most packet schemes are designed with the 

expectation th'at So~~ packets will be lo~t or'da~~~· ~ ·~~~~~ ~~~~~~~id~'t~r '~~sing 
, : , , ··-;J :· ~ -~::...nf~ ..... :,tq'""·~~.:- .· t;r~ ::1 -r~.--;1 . __ ·(J<~ 1 '-::: :.: 

and retransmission mechanisms42• 

2.3.2 Reliability 

2.3.2.1 System reliability 
-, 

The reliability of a communication network is a measure of the availability .and quality of 

service. It depend~ upon'.,_followintJ~dl8ndN~!·· .. , · .. ,. 

- Noise immunity of the transmi~pn ~j"m. 
~ ; ' 1 • 

41 . .:C': ,,_.,, .• ·.•• ,, ·. . 
The distortion characteristics of high bandwidth ampHflerll mandate limited cascade lengths, therefore all 400 

Mhz systems are designed In a hub faahion. 

42
1tislnlpOttlntltlatwhlll!i•..,....laahaeenahOufdclegndt;QMD81a111....,CIIDflditbi8Gfhlth·paalaet.tirror 

and retransmiaaion rate. · · · 



·Mean tim& between flfilure (MT8F) of system eomponanta. 

· Sensitivity of network operation to the failure of ·single components of the 
network. · · ' 

·Susceptibility of the network to jamming. 

Broadband coaxial cable (see Section 2.1.1.2) has ~ higher noise immunity than does either 
j > ,' "' 

baseband coaxial cable or twisted, pair. This hi9her immu~ity resu,lt~ in specified bit error 

rates (BER) of 10·8 to 10·1043: Bit" error rate 'is· also pr~Portional· t~ the data rate used, 
' • l •. , • ' ~ ; . i ' . . ' , . .,_ 

therefore lower speed transmission can be used to overcome noisy systems. Most cable 
,:;-

video channels operate at a signal-to-noise ratio (SNR) of 40 dB. 

Cable television is a mature technology; i-ndividual comp(:ments te~ to be highly reliable. 

Measured MTBF's for amplifie..; are as hlgh as 50 years. Ma~uf~cturers g~·aranteed MTBF's 
.; . - "·' . ~\ ; : . . 

are as high as 20 years'[ee]. However, f~llures are not distributed evenly over time. Also, the 
" . ' : . ' . ! ~. . . ..; • ~ • { .~ f ~ 

additive probability of failure of a long cascade of amplifiers is not necessarily negligible. 
t:· 

The headend equipment used in simple FDM or polling data networks is relatively 
,} •. . . ' . 

standardized and reliable. Headends that implement complex addresSing functions use fairly 
••••• • f <: •• •• • • ; "' \ • ' ~: / ~ " ~ • -~ 

sophisticated minicomputers. The computers used are not particularly new or risky, but their 
. ·.· . . ' - : r, (\-;)~ .. ·1 .. ·-~·,}~:~it' ·:. -:k _< ~ ":. 

lifetime, let alone their MTBF, is significantly less than 15 years; in fact MTBF for most 
·- . . ' . ;-~-· --~ ' ! 

computer equipment is measured in days. The reliability of the interface technologies varies. 

In general, those that have been used most extensively in the field, polling and FDM, are most 

reliable. They have been well tested and are the least complex. 

The most significant reliability problems of technical origin, are: 

- The isolation of faults. 

- The susceptibility of the netwam to malieiou&~ior, ;,e;,dflllber• jamming. 

Among the primary faults that can occur in 1he c&ble plant '.J.e conductive shorts, open 

circuits, and amplifier failures. In the case of conductive shorts, signal tracing techniques are 

ineffective, and reflectometer processes are not employable because of the amplifiers [66]. 
•' " 

43Modem.manutecturersdaimlhalleM1han·311Jd,atJ ablea~.actudy·eapedence BER'abelterthan 10-6 
due to degraded signal to noise ratios which result from insertion noiae. 
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Fuses may be ptaced thr()ilghout the &lble system•to improve fttliabtllfY, as:.SUoflested by'D.G. 

Willard of Mitr&·Corp. {86). 

Mean time to r~pait .(MT"T;RJ is sa importa.J1~a ~ ~ Ml;aF ~> 1101~ ~~hniquea_ J}'WS ~ 

engJneered_. at th, __ .in~~~ ..• W\4•• ,bf~~h,~ .~,.ls.:-tq.•ure 881V~ 
availability d~~ failures. w-~ ... ~~ingj~'!,aa 
powerful means of identifying and isolating component failures. The use of parallel redundant 

amplifiers limits the effect of a single amplifier loss to only 6 db. Bx turning various bri~es on 

and off, one can then isolate which amplifier has the reduced~~-~-' F~r i~d~strial use~, who 

demand high availabilitY.: tentralfj· ctihtr81tfft1 'fiM!tJteSfihg rilaJ~ b& '&)ttendet:f1,f the cUstomer 

Interface Unit as welt. ·'...,: 

. He®end failure. ,brings. aU. ~ions to a halt -Jhecef..,..._tt• ts· Vital to ---ve, reeitient, 

replaceable. and;probabfy, -~- tteadend iiOUi~MtMtfll · ol~thia~ conf~Qt& ·With the 

de&tre for lll6)re·ltO~~n6 ~---~ei11)..,.~Jeeand. protec.fion 

of the headenc:t-4a efto_.iO\Port~\l-- eo,ttenticrl ~ .. ayet..,..,t'Whidl ·require -the, leeat 

complex head end, can be expected to be more reliable than polling or DA-TDMA schemes. 
' i . 

The ,cable ~kis wiiMrable to.a WWiiety ·of~ bebllriola which Interrupt service to 

network iJCI6I'8 Md. are laiQely Wt~--~~teohniQatmean•nlitia·is .-rt of a;general 

class.Qf probloft'h·oalfed··fleftia/ ot seM1111., whiclt itt,~ ~in:mostcomputer. syatema, 

and-satellit$~~i0fl~~.u,well It is &l~er1Q;aller an ln•rfac& unit eo 

tbat·- it-.sends a iammiog;Bignol cOfl)ttte-network ......... ~r-.en;ioetto;ell:W$8fB:;Oft tMt 

dlannel. Fault ~ ~·~·caid io,the 1eol.atieR ot -..ed-tinte.tace.;units, 

thereby.~ UJe,~_ of ·UHJB-~.i8·. alltctBctUatt·lbe jammer:~ >ht a hub deaigll) Mte 

headend can determine which of the networks radial~ lh8 pfleodingiunit is uaing.··ln a 

tree design, addressable bridger switches can be used to locate the branch of the offending 

unit EveritUalty, alf active dJdfpfo~ts. t:e:, ·~rrte·arttPnfteti,~tit't~NfilddreSs&bte 80' that the 

smattest portion of'the netWdrk·'fs ~- · '~·.XaiftPRI'tif1lh1819BbHWn, · rs th'e Jaihmlnb· of 

an alarm· ~Security· c:ham.t t;t a bUi'gtar Wtlo ~~·a· netdHboi'fYot)d, or city 

block, while thfi:nrirHiervlce~&tOr w~~'fb:fdti\W'fit ~: rftt'e offending dr\1t 
can be immediately isolated to within a block, the alarm system can remain effective; but If It 

can only be isolated within a neighborhood, i.e., one radial spoke of a hub network, the alarm 

system is worse than ineffective because of the false sense of security. 



It may alao be desirable to locate the interfaqt ull4t$ •~ far frotn the .+.18M·. as is poseible, 

perhaps outside of the users' premises. The mere distance would inhibitroaficioua actions. 

Currently, interface units are powered from building power supplies, and not from the cable 

cable television facflfties; thus a power feed woukf h1We' 'tO be' run to1 die·: interfacE; unit as well 

as a communication cable. SOphisticated networklriirhicriHtquH'd.WW.ake u!e Offrequency 

agile modems to provide attemate rOatitig capablftth!s to avoid 181~1'n'cfor~·ridJsy chanrii!Jis. 

2.3.2.2 Security and privacy 

From t!le end-users' viewPQint..the r~~~~nAf,Jt)e ~CfHG~ ~twork is not~ 

transmission of data, but communication of messages and information ~ure fr~Jnvasion 

of privacy. For this reason, network security is often considered as a factor in system 

reliability. tssues ot message COfttent •aecurtty al8llfiOiftfJJillllll~dlffetent ·a~t broadCast 

cable networks than they •e on the traditionllftateJ>~ wetwotkl•ttMrtDr~CautioA .·takeft·· fn 

both cases wilt be'end>.fo;end encryption. NMertb•laiS;:;w .. unlt.Wtt~ttext; ~lilg1s 

easier on a broadcast netloWJI'k, wher.e a1t the ••fftd lfJiise$~ ~ttY•cuatonter~ · 

Susceptibility of the network to traffic analysis, is higher on broadcast packet networks than it 

is on the star-configured tetephone netWCM4tf30].· 08Men10ft•~. tn·+~lar,teQUire 

that every unit on the network tnspect~fW81Ypacket....,_,1hat,la-M!l118mitted on the ·channel 

so that each unit can detect when a·packet it adtlreaaec:Uo h. T•·c~sehefne temas.ltaelf 

to monitoring of aa traffie on the enameL Ene~~·tftf>$;notyet'beenl~ 

which am prew»nt.traffic analysts en~aM~•Ch8A~i~1f1Jt'artteulat, thf&~ 

can not be addresaed 011 an encl·uaer b8Sis,- EIS;calt'J)r...,.f.:Of ,_'a,aage oontenHhrough 

encryption; But, moat users do nbue.-~ an.,.US~104he'exw~nttat-l8Ucb~rabtlltMS 

In practice, security meas:ur~ ltfP IUuily tQ ~-~~ ~tirf,Jl~.-q ~1~·-. ;rrns,rneansJhat ~~,tp· 
end encryption will ~ .imp)emeq~, Qt n~. :~the.~~~·~ RRt,bYJJle~prkoper;~. 

It also means. tb~t there will be,;oo ~W ~ .... r~;.~~i~:.~~F-:(.,alyJiia on 

broadCQt channels ot~r .UU.O ~ng fQr fQr~ <tiPN~<:~JilMl~t~@t~. , ,., 

I; 

)-



2.3.2.3 Institutional roadblocl(s lq srst~,¥diabiUty 

Reliability is only partially a technical problem. Therefore, it can only be partially addressed by 

technical solutions. The level,ot service ~eject"~- data communications users 

will not be met by the quality of service currently accepted by residential television viewers. 

Fundamentally, the cable industry is still an ~ainment provider and is not yet prepared 

mentally, logistically, or technically to operate to data communicatio~ standards. In 

particular, downtime, technical traiJ1illg, anc;l,;~~e,nt m~flil~ ~~Y lac the level 
:_, •• '· c • '·. \! "" >. • ' ;-., ,~ ' ... •.II'•. 

of expertise and competence common to most cable companies. 

2.4 Summary 

Two-way cable system hardware differs from one-way ~y$tem hardware primarily in the level 
,, ... -_ :· :·: ._. ()~~ (J; - ' . . -,._ 

of complexity required at the headend, the type of amplifiers ,u~ intfl~ ~istrjpution. plant, 
- : •' . . t: "~ ··.' -~ .. } ~ -~·~ il.l ;~. ·(;~;:·"'f. '' . ~-

and the interface units used to transmi~ and recei~~; ~~~:a~. , J:h~ CQ~rn~~;f~tiOfl_$ protc:x:ol, 

also referred to as the access method, largely determ~~ J}le .Q~~i'X ~d ,vari~,tx, o!. ser:v,!ces 
,, ... ·!' '{ . ·' ' l .· ,·· .. 

available; the selection of a protocol poses trade-offs between complexity, function, and cost. 

For simple applications (i.e., low speed, point-to-point or point-to-multipoint), minimal

function, low-cost methods such as polling and FDM are best suited. For l'l)ore dem$ndla,g 
-- - ~: .J :. 41 . ; .> :; ~--_- -~' " f -? J Ti ~~~ i (1 1:' -- -(~ ~-- ~ . 7 '. 

applications (i.e., moderate and high speed, any-to-any), contention protocols are better 

suited and are more economical~ of ttt. compte.lcitv•R GOSt;entaileEI inr.aandnQ 

the simpler methods. MostfJxi:saing,_... ~..-elmi~&b$ir~lit¥rtoJwo~way 

services. because of ex~-.upatream··notee --ill!wlrWbility. ;Jhe..,.ary aource ofthele 

probfems has eeen cost-mimmiziftQ.·eneifleefing, practa. wbich:,di<f flOt· ...... uately·value 

two-way capability; ~of tf'le: .• iroitfltiGil8 can be~o¥eiCOrnft:4ft eewer ar--. . 

Having described the basic network pomponents arc:;~ hiQher level ~.'?;l!lP.;!Unic!ltiQn protocols, 
~ '~:. '- . . '. j' . • 

in the following chapter we will discuss the service structure options and costs associated 

with implementing data services on cable television networks. 
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Chapter Three 

Cable Television 

as a 

Data Transmissionc'Medium: ·A~nalysls 

In this chapter we analyze the relative merits of service structure options~- \ttejr assOciated 

costs. The ability to communicate with multiple servers, i.e., not only the cable opera~r at the 

headend, is found to be ·essen~~' fbr ;_suppOrt of futu~e servlc~:' ~e 'begin ~'~itti a brief 

discussion of institutionanmpedilnents to the development ~o. diti' ~~ites: the largest of 

which is the market uncertainty J~d.tg the cable.lridti~tiy which inhibits investment ln data 
-.r· : ~. 'H;;: 

communications facDfties and exp8rtia8. 

3.1 lrt~Pectimentt; to Oat~ Servic.f! Dey~lopmt)nt 
. . . . . ' ( ' . ' , ' ~ " . : 

Data commun~ion services wiU'not succeed untttcttw~ imarket reaches a critical 

mass. rOn th8i Getter ftand, ... numbers .. ··cBbtll ~-- 'WII··fta'M'tb ltelt~Jgi1ldad to two

way active statYS tiWJfore; this :crtttcat·'Ma88• cteveh)l)li · •A "Gt'tfoken ·aM ~g~ syndlteme 

develops. in wt.Wch'the cable operatentoea not wanttoWivat'ifttwO--cGftSiruction:Without 

assurance of a rnllfket, butthe>A111Jftetcannotdevelopwtthbotauch1~cttbn~ An-~ 

force is needed to break the cycle of interdependence. Concerted "technology-push" efforts 
: •: . .. . ". ; ,.-. ... . ·.' •(.•d ~--. • . . 

by equlpment manufacturers, or demands of city cable authorities, 'might provide such a 

force. 

Another barrier to achieving the critical mass necessary Is the high cost of wiring the city 

center. It is the area of highest data communication activity but also the most expensive area 

to wire. The high cost is due to the density of buildings and the lack of empty pole space. 

This forces the cable instaHer to tear up the streets in order to install underground cable. In 
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addition to the cost of wiring the city streets, ~ ,..~ Q9f\}f :Jtrifli(_tJl! ~ijq19,t it1 ttte 
downtown sectors. High speed data communications is not of much use to a corporate 

heacfqua'rters"ir the dat~ stre~m m'us'f'trickle .. thto~~ ~;h1~rro~ ~~J~idth. ~·;telephone lines 

once it reaches the building. Therefore, for full utilization, tfii;'tillifljih~i'must aJsci be wired. 

Thus, effective corporate use of cable must await wider use of LA~eae. ~ are 

diminished ilytle rno{f' re,ceflJlVJ~h~,~.w~~rin~fWtw_OJ;k !~~irements are 

included in the franc:ftBe:cofltratt. · 

The availability of daia·corftmuni~ations;servic~s~iri~es orithe~fnsiallatioAOfftlEfproper cable 

plant. If cable tlllllll!f8tcQrland.thltirr~iMt ........ ~tiGtfte:-eklstence of a 

market and attractive revenues, the cable and other necessary facilities _would be installed. 
:~~-·~~~~ev:..~ :c~1ut~i<~" 

One method for assuring the market is through joint ventures with interested high volume 

users suc~'"athli!Mts affit··w~. · ·fit·~ib'r\ercfjfb'Mttj' a-neBs~ b~. ·these joint 
'~. ~~-.::: ,:};:, -:~:~trn un::~ ~;1~: intl10J- '~J.~fl; t-:1·~·<-,.u 

ventures could contribute to intelligent user-driven design of facilities and out-front financing. 

In addition to physically appropriate facilities, higher level communicatiofr-'f;t'Oldcols must be 

imple~ anc;l.~i~rirt1P"~dfprP~~~~tJ~~!R~k> develop. 

Terminal manufacturers, information providers, cable •••a.;. 811Jd!' '-"s must all 

participate in this process for it to be truly affective; a difficult if not impossible task. 

Even if jointvemwes ateMt cool'dibated;· ltJII~ JNny·olttwe Ma~Gr'dtiee wilf.beWINd 

as!' part ·of ~·cable -frilnctt~~~~ng--•.....,_;;: -,1~lflUfftiiJIR ·.ot ·dtieanare 
requirintttle'ln8lllllltfort lf!lf·MlhtilwiOrWII netWoftt!lftlthelr cto•••niCJIMere~toe~ 

and commercial·liletoflWe. Sdme!OtO.• .,.,__.1JUIV ~_,.~ lfofnt:the 

residential network44 Although local franchise agreements will Insure that the institutional 

cable will be installe9 .• iJ,~----~~fR"n~r~rvJ9fttiiJv~::~~r.~ ~~~W,f!lJ~~~~,r'~ 
unactivated. A final obstacle to development of ~ market, is that national service operat~ 

. ~ , :·. ,·-.: :j _··:;~~· ;;~~:,, -•.[:J!t.'fr.::_~ :'.J{),' .. _.,._ j_l:!jad-, .. '!._.J~-- J:rf;(.;VV~~)rl :.~ktL ~;~;~1-.. :~.:t~:1VftO .. J 

will be faced with providing service on multiple cable plants which vary significantly from one 

~oth~r in qu~litY~)~rtran~~~. and ;~~~;;(r'=~· 3th'~-;~if pl~~,-~~~irk:~~ 
{;.:; ;:.;1;c:<' . '····.'!.',!,,.•:nu~":l .bati.;ni(lnu ';,ii,ll~ c,··,;-_, ,.r: ':u:.;if':J· '",_';' 

importance on media-transparent service system design, I.e., transaction services will have to 

operate over telephone, two-way cable, and hybrid networks . 
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3.2 Service:Stntcture. Options 

The service structure options for offering data cornmunlc•tions via cable must be evaluated In 
' •• : • c \. ~ ,"' ~::.·" :- -;,·.; '· -~ ,' ;<,., , . ~,_ ·.) .L .. 

terms of the two prim~ry marl\eta:. 
• ' ' • I • 

• Banking, transaction, and tnfoi'rnatfon nKrl*'Vill j&i'VIces', · requiring 
communication between subscribers and comllllf~ae~,, : :. · 

• Subscri~r-tQ·$U~rjber cg~m~nic;a~k)~.~~r.~~~·.,~9!"tP1 .lfld games . 

• Home·to.oftk» eornmt.IAication&Jfur: .......... wondng111 ;halne. 

· Institutional Systems 

• High speed data communication connections to long-haul packet network 

• SiJbscriber·to·stJbscriber 'communidltiotl$ iof·m1Ht;· messaging, facsfmfle, 
and resource~ 

Each service structure implies a different set of requirements for the communication 

ardliteeture ot-the cable eY$tem.-tbe ~·eegjn.,..of-the aabkt~ as well as the 

higher level prDtocols used. ,,·liM .arcbi.teotulle~ ;Who GM;:in.._.,ccmtmunieationl, 

wbo·controls·-the eae.bliel\..,. of comrnuAication ._...,!.wier~ •Wt;......,~«lck8818d, 

anc:thow ~h~com~ papactty1s~le.toiflilfei!Jiftt:OI811191of~ -

3.2·. t conventional RestdeMfat Systen\s •• He·a(Utnd't(fsdtiacrtber 
~ >, ::?\ ::~;::)\:':-)~~-· .··') ... · . ~ _.;'\ 

Conventional c~le networks which distribute vic;teo en~nment have simple and limited 
, • -· :· ~ ·· -·~. t;·: ~~~~1::, -~Lnq;::t· .t:·,J~·: ;·:~::; ~:n::_· · ·. ,. 

communications structures. Conventional systems share the common feature that all 
• · ·· .. :~-:; · ·:: · ·;'b.:u:.:fr:::'"~ ~·, ~: .i ·. ···~ _ nc.tc-;;~:"~-F~Hf "~.: ~ .;;1: if. 

communications are either originated, or are addressed, to the headend. 
· ~ ·,. .,_ ' :r_;'"'~-~. ; ·~<:· ... ~('ft. \>·: ~'-': ·: ~'··''! .-:···J-,_'"-:_:;~::·:~-t-,_: 

3.2.1.1 One-way Systems 

In the simplest one-way systems, the headend transmits signals to all p(jinfif on· ffie netwo,rk 

indtscrimtnatety:' 11eted 88rv1ces '8Qui ·ti?.ii~~r\d;Wti•a('-i~-'t0fi\'~ ,with Vil'Jtn .. '·eccess p -~~t-~L:,,Jll!•~., m:,. ·c:. ," ··' ._, .- · ,_,,,_ ,,_: .d'lf>,;:g: ·, 



privileges, typically according to the monthly serviCe-fee paid by the user. TranSmissions are 

still distributed to all points on the network from the headerid, iridl~ririiin~tely~ but only some 

nodes are able to receive or descramble the signals. 

A one-way information service, such as teletext can also be operated using a strictly one-way, 
' ' . ' ., :1_~-- . • ,: ;·",",·)~(jh': .·._ . . 

headend to subscriber service structure. Unlike over-the-air teletext which uses only the 
; ' ~. • • -: ' :, -' '.:- ~ '"' >. ~' ~ ~- •. ,_' ; ~ •• ~i: ... '' - j '· 

vertical blanking interval (VBI) in the broadcast signal, cable systems have the option of 
> • • '', ~- ' ' \ -) 1 ': ' ~ ; ~ l:"' 

allocating an entire channel to teletext information. For this application the subscriber Is 
• .: :' r~· ,. ; • !; .e;r ~'.-:·.: ~'_ .. :· .. ····><;t .. 1.}' -~:-:_.: t:·, 

equipped with a page-grabber, and a keypad for selecting teletext pages. However, no 
,..-:"''". - ," ~~ ·._. /'1:'·, -,: ,· ~ : ~~i~' *'-

information is sent back to the headend or the information provider. 
•• .• -~ ' :. • ! " 

3.?. 1.2. Two·way Systems 

Conventional two-way systems allow fGr some iftfetmaiJOAi\0 flow from the subsCriber nodes 

to the hettfJend. Thlseapabltity is most w~ Uled hir~ity &Rd.fite•alarm ~ring. or 

for pay-f)er"view televiSion rMtUests andbiUtng.'''BOtfi Of1~H_,.·~:requtre liMited 

t.tp-stream eommunicatft)ns/bOt unlque'tltMreaai!Jillty aa wtR. 

A simple, polling, access scheme is typically used for these services. For monitoring and 

security systems, there need only be three message states ·· alarm unactivated, alarm 
~~ :~"'· .. ···~"- ;. ·;. . ... ~' 

activated, and device inoperative. Pay-per-view television services require enough message 

states to communicate the identify of the-'ch4t(1W"-if~ttitrt befnO \1ewetHcHhe lleadend; 

the· headend resPonds bY fogging the ~uht· 6f1h&' ~ber fotiibiltng pUt1K>SeS. In the 

castlof alarm systerhs, the headerid 1-espoms·to any•alal'ltf~' ·bf'~larm lftoperatiYe" 
.,, 

message by signalling the local police and fire departmeft\for~ ~. respedtively. 

Thus additional communications is required between the headend and the point of final 

message destination. 
< ~ 

Conventional two-way systems can also be used for$imple~MeJr;MrVIces which: 

- ReqUire limited upstream data. 

- Access information which is located typically at the headend. 

· Can tolerate long response times typically associataf. witl't pcJtling access 
schemes. 
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The speclfl£~tlon that all aub~rlber rtqu_eata_ ~!~ M'J'f?~t! ~Y>~h? ~~~t!~~dJ~,:the f~ndatrlental 

limitation of the con~~~!on.•f he~d~nd to tu,b~~~~~ ~~'!J:.'Jl~nt,c•!!~7~,~!:f~~tu~•·<7 

3.2.2 Multiple Server Realdentlal Network• 

Not all transaction and· itliormation·fetrleval appt~ ~ ·~ ~opriately eerved by a 
·-,~ , n.r :_·: . .. 1-:. ~. -. tt~ .·;; ~::!:..;~_:"'· ;-;:; ~;.:~Y-r:-8a -~~-~: ._~ .· ,.! ~~:.· .; • . ,.· : 

single server structure such a that delcrlbed above. For example, banka, u primary 
. . . • . ;, : :· -.:·:··o··0 c·t(• ,.: i';-''1' lr !l"~ ,, ·•. . ... 

participants In the grOwtng tran.ctlon serviCeS~: wUa bt unukeeY.·to hand over contrOl 

. of ~ch ~~~~.let al~ ae~ k; "-=~~~~. ~ ~~~ ~0... 'They wHI 
· ; ·· ' ,. ··.~:- -_·,.--. __ :,~~:~ 10~ ~.-:z·_::Y.-·~·"'': }? h·"lf 1C-ddS1fJ·~-i~_-·;CQ ~1iV' : .. -~~.._-;iU: 

require server status on the cable network, whereby they can control communications with 
__ ; -. . ~~ ~ .· ·.:-:.:t~-,t. ;-n- :,<'1; 1-·:; n .. · ~::·i:_~,;~id ~~}.:.r ~Ji ,~,)K~d Jn. ;_:.- ;- ~~,"<t__.t:.nf.>~: · 

subscribers directly. A second example Is of a local printing aervice. High-quality printers are 

similar to photocopiers In that they are high, fixed-cost Items that are used Intermittently but 

that must be easily accealble. Therefore, as with photocopieM\1-~,''df)'ICieilnlnl or 

local dr11Qaa..-mloht-ollef.a; ... ...-.~--q~~---- ~t._,.., 

would,...,.,...,.,.,.-. fir~ t~Qb~~~-.o•• P8MtM.-\bll 

Interpretation, and processing 11-.flt ~,...__tclllf•r-Jt·..._.,.rMl~*"._~ .. 
headend. This configuration hal profound institutional and technlcallmpllcationa. 

; ' 

3.2.2.1 Institutional requirement• 
·~t;, ~ ' ~~; -~--·· 

The cable operator: ,..~JQ ~~~~--·-'J ;~~tiona~'~' 
8f)d not a ~-:•· ifJ~·~.i~~t~'~~u~I.QA!f~Oif)~iP. prcMd& 

tran~. ~·~,~:~• but,.,.,;~~~~~'~ ~-COQieAt 

' ' ~:- f t 

Having all communications procesaed through the headend glvea extensive con~ of service 
'' -: .J':'j' • '. 

implementation and quality to the cable operator. This is likely to raise concerns on the part 

ofother881;Vieepr~-~-~~ • .-........ tq: : -·.' 

·The proprietary nature of the data being ex~~~ .oUha~ 
provider to control the quality of the ....,.interface; and 

. ~· ' . <... . ,- "i ·~··: ;· ; . . • ' "' ·'\ 
· The implications of competitive eervicea offered by the cable operator in addition 
toolher--.~. •:--o. ·<=:., , .. _,,, 

----· --------



Privacy concerns ar& not inherent or un.,..to the·~ :struc~ End-to-end 
} ' ' ' - ' -.' ~ ' . • - "-~' ~- ~· ' '. j y'. . . . • ··. . . : . . .. . \ ...... _ 

encryption will be 'required to in~r!iJ.~~ftt¥~of.ao,?~'~(~t'~;~fl:t~Qe:~t~ryf!~~,P~\Iate, on 

any cable communication system. Authentication of the message source will also be required 

tn some applications. Both authenti~;anct key dtst......,. -~•atnPiet of~:enhonoed 
services thatmigtltllle'allered.bf·MniU pnwicleta,otller~the~~r. 

The succe~ of tran~ction services will ~nd , on the Qll,flity of the user in~~rfa(:e. 
• .- • • ' • : :' ·>t • • ., • • ; ' . \ . {: '~ • 

. The~fpr~. service proyjders. wm :t~ant clir8<1t CQOtrQ\.,~V~~ -~ r~,~)/~f'lt as~ts of s~scri~r 
. . '; . -· ' ·, .· ' -... ;.~ '~--- •Jt:~ i. :_. . -~\! .t.-~.h . . '-~·~ . ' 

communications .• Th~.P~rticuJar. BQplication .. de~r~tnes ~~~ S!~i~ivjty pf~e .~ry.ice t(), the 
, • • -.of, .... • ._ ...... , • . . _,,:') .p,},~,~ •... c,~- f, .. , ... t .. ~,.. ,! cr'."l.,_,.,._._ - . 

q~a~ty of data. cqmm~nic~ti,9~~f?n.th~;~le ne~e~ "- ,s,!pg~M~~n~~ .. ratio~, t~~,~flc ~el~, bit 

error rate, etc. For instance, an electronic funds transfer (EFT) service for banks will be more 

·sensitive,tobit err«:l'8tleacllan Will an· eleetiGniG•rtMt MJMef'J ~··•~iowrQCtive 
service wilt· be more-eensitiveio tralficdtlfaya,~wtlttel:Mdebr..-~,Jo.'..,_ 8J€tenl hat the 

cable operator offe,..-SMViae& .,. .,..leQ.UII~\ ._..._i>!~TPCO .... o&her,,jhao the 

cabte:operator: wil:< have «aeess to.aequate ,1ranemillion1 ~ ~~ WO\Iiders with 

,more 18flsitivs awlicatioM will have to~~nv~the ~lUI!Ialdefnllnd i.8!9iafl,~h .to 

Wtartant ilwestment-·m:lWon.tCtUAfity -~l.-.,;~ ~ .. in·~.to: <flave:tRie 

control over the ctUalil¥ of U.,ueer inWdaqe, ·ti'Mt ler'V.iCe fllfQWldefat,,IIM:..OI;Jhe .. cable 

ope{ator. INlY wish tQ. contrO:·MtCh appliQation ktwtlieJit\Jf.S Mli~•,Jjrqe,.,,tQf118" 

format, error·handlif.la, . .-qa-.y format. . . .,_.~ ,, .. "'· ,., :. 

. !L..:\ r ~~·~ 

It is lik,ely that i,f th_e cable,.e>pe_rator ~d oth~r_ ser;v,:~~,1pr,y1y1~ ~e. ~~~~~~~g for .~he, ~me 

sub~rit?ers, !h~. ()~r~t~~-wll~ ~~~~- ~c~ to, i~!e'"'!'.~\\~~,_,~':mt~':'f~~.,~~~~~ 9o~ld pr~~ide 
~nti-compet~!i~e ~~af'tage~. The J>pt~t:,'ti~,l !<:>r abu~ ~~!,9~!!-~~~ ~~~\o~.~p~~.~~s the 

user i-~.!t;~ac~ for ~~J)eting ~!Yi<?es (~.e~~~o~ ~;~-~~ (:}~PU~~!:~~~.": :~!J,~~1,~h~~; use 

,,~~g~:~~ts:>l~~l~~.-grag~~ can ,be _very,~~~Y~~"!9.~. if:mt!r~~J~~~ ,~.~.low ~~att~lle ~ 
must wait for the screen ~o be "paio~ed,~d",,U.~~ .S=}l~g~~~le t~~u~ 1~ gu~lity 
graphics. Therefore, transaction and information service providers are dependent upon the 

~rto impi-..,1Ubeir·&ef\¥~·--~ Mill•· ··.. <r'~, 

3.2.2.2 Technical requirements 

The technical requirements for muttipte•Si8MI' dfit\Mtmlcattor. ~ · · 
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. The capabHhy to.lddteaaclilectly multiple...,.,., w4MibiJlW,of llehNdenc:f·.to 
respol1d to reqU~ for. CpJ)'P'~~~tf9,nr,~r', ~-J~berl ~ •rver 
nodes, I.e., COinPietit logtCal conn8ctJvitY . '' Jieih ~~~, .·. 

On conventional two·way syatama, the vast rnatcdV of· data travels from the headend to 

subscribers. This II coniiBtem~wlttr•:taroe•...,.\Of:•Oaadwllder;tNatt••atlable on the 

downstream path, compared to the small amount of upstream capacity. Server nodes that 
' ' ·~ ' ' '> ~ ;" • --~ '-- '' ,• .' ,·- ' ' ' i .. ,., . . ' ;-'f ' l .• 

operate Independently of the headend wilf require lldf\fftcamlf mort uPstteain 'capacity to 

transmit data ·to the headend for translation bnfo &,~:~ freq~res• ·:· R~tr•ntlal 
subspllt systems wnl accommOdate c)rlly ~ limited niJ~ of llefvftj t.&tea ln addition to the 
headend. The number will ctep8ild on the volume ofl~f~·fl8n ~' ri&J~ of sUbsc~te. 

Most experimental videotex .,atema to -date uanemtt aJt•data-·* tll8pb0ne lfneaAn theM 

experimentat systems lnfonnatlcm• and, aoaw .. hquefttly.1cau.ctrUI'Oft :by subecrlbera Ia 

stored at ttte-hMdeftd; Thil'•;fargeiy due to the~ etated"-t;,y·.narr~nct· tocat, or 

tong hau~·llnel which connectttwu•rveta to tt~e.a...teftd ..... ,...,... &ttet•IPCild to'lntll'act 

wtth aub8Crtber8 In a '"'pau tfWOUII\~47 manner,·•~ QNN~tly•oonatratnect tiy thJs phone 

line bottleneck, ·particulafty· In th•:--:of'~·,~·~· ltltre lftJe1Md 

amount .of. informatiOn which Ia to bet sent bV .... VIdeotex· and tr8ftaaetien servtcavdoea 

require • higtt•tJMdWkMI medttlm,·and it.,.... ot·~- Ulfed~lnfonMtion' at the 

headend is not acceptable to the service providers.~-........,. ..,._...,.CORftOU~ 18 
to allow local servers to communicate with the headend and subscribers via upstream cable 

chann~. or 'ott\~ 'high ~ndWidih (ri.dla. Aite'inative ljCtt~~ su'~~ ~, 'f;.oint-to-point 

microwave, DTS, ~'~one li~. are also ~'bllit~ t~'thi·~~~on of the data 
between the s.Ne~~&nd the·~h&adend; d0wt1siieam dista:orig\nat~·by,~ ie~~ as wen as 
upstream d8ta '8dd~-t~'th. serVer 6Y''subicrbri:· fftta~·- c~.ri~~lci.tiOn ~iC~ are to 

be usedif~r communiC&tiOna aln~g· multiPle ~: ---~ ft~f~i ~~~.~ 
and a computer, high~ J,~m,. ~·~n~.Ch~:boffi di~~- ;ei; "! ~~- ·.· 

~.:. , ___ ~c·r~-. ·:· .):·~ __ 

Netwoft( nodes must be able to addfi88 eliCit· dMir aniJ'~'~ ·With one 

~ tr..alatlon ~ •llrictly a data communicationa talk on the part .;, the oper...;,, and • fundanwnlally 

different~ the c:ontro1 ~· ~--~ ~- ·r .··r:·.·i1~-~--L 
47 

acthle~=:.:~=~~~,:~,~=~··ra.or 
-..,.-~ :-; ' . ~·_;·_:·~~ ,·· ' •'"~;f··,· ;, ·' . ~;.; 



another in a dynamic fashion. ThiS capability requires that lhe'headend be equipped with a 

computer and software that is signifitan·tty m()r~ ct>mpt~x than·'tt.'t needed for a simple 

polling·scheme. In addition, the interllice ~nils ot'bbth -~~f'iufd'~bScriber nOdes must b8 
equipped with sufficient electrontcs ar\d ·~r<x.)ram eo'ntMt.to tth~rn$nt the appropriate acce8s 

scheme or switching method. 

The connectivity and efficient bandwidth allocation offered by contention and DA-TDMA 

schemes are necessary and economically practical ~JW~, i.,['(!C~~ !nvohte. significaQt 

communication in both directions and between many parties. Therefore, these are the 
> ./ • ' • , .' /~; <.. j j • ,_· "~ ;"; ~ r_.,·. • • I ··, ' . : : ( 

preferred access schemes. The current cost of these schemes may be prohibitive to use in 

residential 'n~tworks. This will change but in th·~ interi~ 'other, j~ st..ited, ahcess schemes 
~ '. ' ' 

will also be implemented. 

SWitched FDM or TDMITDMA services are nof'wefttsufted tb "bursty~ traffic, since the 

bandwidth is dedicated, as· opposeCf ·toJtfYnaHlwalty tifffJoaWi· .:'.Jheft!fore. although theY 

provide the connectivity, they are inappropriate for multipoint subscriber·to·-server 

communications, where there are thousands of "bursty" residential nodes. 
~ -. ·, '- ' :< ;_ . ' ' ~ ' . I . ~:. :.._., '"' ~ .. 

Of the acceliS schemes dtscuasect, tJOlliAg'iSfleUt IUitett to faSt'~. interactive; any-to

any communicatiuns. ;~; 'orPm&nYJ~iafJ~; eqUII)ment av8fibility, 

limited cable operator expertise~ ancllnlerface .,ftit.008fWHf:if88Utt£1rran llttempt to tJ8e ·potllng 
for such appliCations; one. methbCi for. imple~ ·any·toi.ili\f1·Ci0i'ff'tfflm~tio\T·· serutces 

using 'f)GIIing is described ·het\lt to illUstrate '1mfdlflieltltil&. ·tfWe~Jpbtls·~~rs 'fOr 

packebS'ilnd forward$ each;·patftet'tO Wle 1ldtfrtfiHtt~'(MIDf&4~ ~Mt'·or other 

establ~ communicatit>M mtdil). SetWntl~}iitfdretts~~ild!;pael4etif itO !'Paftteufar 

sub8c..,.. and the ttetrctend • wan811te's tlileeMJ..· .... '~ tM;t;appriijjriate l:ktWnstream 
channel. In the oaee of a·confiltlltftf·HMr8ctWeilltfitfiW~1tetMfeftWmtg'kt•tlet \Jp1ti Yirlual 

circuit between the server and subscriber engaged. Upon request of a session, packets are 

autom~tically routed betWeen itte ~o uriti(~ ~~~·~Lc~~iet~. ··Throughput 'and 
· ;; . ~<- , ::;;.c.: ... ~.i:- ct ::-~:rt~::<J/~?;)_ :,:s _:~~:~..:· ::·L·.~;>. · ·.. .- ~·: .. 

response time are critical in interactive communications, and are very sensitive to the type of 

polling scheme used. Therefore, differential polling techniques can be' used which ~just the 

pofHng' frequency accordlng to the ~ltds''Of~bthtiveit~ fbt e)(•ti:·an:.~rc~ are polled 
~ ! ' ... ' ' ' -. 

once every minute, devices that have been active within the preceding minute are polled _,n 
;, :·t. ,:;,. . ;p~;,~. '."·' . __ ._.:;··~·} . ~ .. .'"'<"'~ <::-}Jr.>A;. ;,~f·' ..... ,: ·:· f.;-~.:1E.':~ .<J!";, :' ·· .. ,.'/L·:< 

times per minute, and devices which have Qe.erl.f~Gti¥e:NiiUIUA• ~ teotllDf.aminute 
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are polled every one hundredth of_. minule. In thla ~w~y. ~ .. r r~p~. l_s ~lrec,te<i to.~~ 

devices engaged in in~ractlv~,~~ona. t~~. d~~~I'~"T:·char:,.o,, ~~rl#es in a broadcast 

mode, where all sub~fl~ _lle,~~Jl J9, ~ P9P:U1~\W.L'~ ,~ ,~Wc"·~:Ulelt comm'fnlc~tiQ, 

but only the~~ devlc~ a~t~aJty t~~~.~~:RWl,,.Q~-~'?1, ~ ~"l-~"'11J~~~iq11. ~~~ough 
technically possible, polling schemes are not optimally sultect)JR, ~Jp,~~-iq~q,!v~t, fiSt; 
response communications among multiple servera. 

3.2.3 Hybrid ResldenUaiNefworka 
. ,._} ' ·~ ~ ' .' 

One method of achieving the switched multipoint two-way communicatio,s capacity required 
:· ..•. ~ .. " ·: . · .. ~.,.:'11U~:.·3r·· ('>9~·f,(l_"':-J .. ."~"···:; ··: .•.. ·,, 

is to use the telephone network as the upstream linj(. Th~ method Jlas ~n proposed by 
... ,' : . ··~"'~··: ··· , . .:··~:n,·,-,·.:.tf4-, · .... ·:· · .; !". . 

AT & T a'l a· means of delivering ~deotex and. transactiOn, '&e,:v~:48 The sUb~riber u"'. a 
-~~-··{~',·:·: .. ;;·~·_d'.":-.':' -~-·' .·,_., !', 

modem and the standard telephone lines to communicate requests and Information to the 

server. The arver thef)-jtrllflS~ -lhe;Mkt8J$~ ~--. .,_,.-_..,__.,.~1·-~~1• 

teased linea. and the headefld,~ ~tW·-~ ~Nbw:._ ·":tl!e ~ ~~'""' 
frequency. 49 , 

·:; : ,· 

The advantage of a hybrid system over a strictly telephone-based videotex system, Is the 

higher.ban~•v~lert~~;~:l~e.ke<a 

long~ to tranamit~er .... JJari!Oiilf·~~the.~a.l~ -~ The.advant..-

9f t1te hybr;id QVfJr a~Q-¥@)1•~'~.3-.,~~~;of,U...,~¥)'t-J,Ibjq~. 

~essaw. •• ~~:~um.~h:,~~~Q4~on.-&¥:~ $tf&teml• 

Hybrict_~ ~ .~ _tbe,~,..P~Rd~.-~-~ Qf~fltQJ ..-... •tM'-•• 
p(i()ing,.aod.~·~---~~-.~ ... ~~11)~
tying,~up of phoqe. facllitPS.!Pr "*&,~rWfatilitllll; ~~~::t•tflti.r..,.t ~to 

pla~oc-~.-W.-.~~~·-#li'.,_,.Q4Mt1mcotwl8a.!IJ~ '-tgtf,IJ*'-*'
(see~tiQil~.furtqet~ddlt•~~~U.).-

~~·iF :··· : "<;,·._ .• (-"· ::_. (~i i£ 1""«~·"'.·.. " 

Their succ~ss Is lar~~'r ~~nd&nt.~ ,~ ~~Y.~~!~~~ti~~~:>~f!m1e~~c::t.ive ~~ic~ that 

AT&T will otter,&lJbsc?ribers; as. ~~.~~,~~~n~~~~~~~~~t.~_c!'~!d o~er;·.,.~T~T 



has technical, capital, and institutional resources to draw to9ether 'a highf)'attractive service 

package. lhe cable operator desi~ . the rndSt, ·attraCti~ package' In order to attract 
.. ; _.. . ., . : -: . ~ 4. . ~ . < ' • -; : ·, ~ • • 

subscribers to cable. It is PoSSible that the fncre&sed number of subscribers,· 8nd resulting 

revenue might be significantly higher than the revenue lost from subscriber fees for cable 

provided information services. In addition, much of U. aubec1tier temdnat development 

would be left t(); the telephone co~pany whi~, ~-.the ~~ty ~ ~itaUo de~elop the 

technology w~th the proper econom~ o_f, S:SW'~- .'~'.of ~hoe& ,lines.for ;upstream 

transmission would also allow cable operators to meet some franchise agreement schedules 

for two-way services. 

3.2.4 Institutional Service·· Polnt-to~Point ancfMultipolnt · 
·, ' 

Unlike residential networks, in~itutional c~l.e ~~Q~ wi.ll jni~iafiY ~ u.sed in plaqe_ of leased 

telephone lines for point-tq-ppin~ ~plicatio{lS ~~'V'~Il\~~eJil~ tr"¥':~fers ~t~~ the ~ffice 

of a mul~~ranch cqmpany, or-~ a lll.eilOS oJ, ~fff~~JlJSpep.iali~ qQmmon carrie~. Many 

cable operators will benefit from the "data communic~~Rf'Ef~~,:·,p!}hjs ,~asicpoint-~o

p:>int service, before developing more sophisticated multipoint networking services. 

Advanced data services are best served by a switched multipoint network. Data netw.orks 
.i' ' 

using cable technology in a switched multipoint configuration are currently in operation in 

industrial plants and research ~a as .for ~ \4fiittlin and· I;Jelween »utkttngs. 
These methods could be appliectin the iastituJional,rn.kat;dWII' the nextfive .. yaaf&. One 

example is· the communicaticltt ·network· needechtQ llltetcon'*" llUtO"'-*wf.~·1etler machlt181 

and bank branches. lncteaeing dftPenden~•iBif18 iSRNd· (JO~tions:.wilbincorporate 

offices will increase intta-wban communioaliofut teq""-tnettl&. ' 

3.3 Costs 

Cable is a high-fixed-cost.low-variab~oet :ilxluatry. Cable mus&."Jaid.aod:progranwning 

acquired independent of the costs per number of subscrfbefs. '~tnmndPal vari&ble cost is 

the interfac& unit. tn the ease1Jf datil eomrnunfClfiOns'M~C~~un'Jt$fi $!g~ntly 
' ,_ '~'" . ' -. • ·" ;'") ,., t !_; \} ' :. :t -~.:.! ' ; ·. ' c ;• >. . . . :· -.' , ·, -., 

more expensive than simple converters. In addition, the headend facilities for dota 
' '~ 

communications add fixed.cost and co~. ,.QAAa_~O...wiP,~y,ioorMS8 
labor requirements for servicing and maintenance of both CPE and the cable plant. 



In this section we examine cost estimates for cable-based services. Cost estimates are . . :. ; : ' ·- \ 

derived from recent cable franchise proposals [43], [20], NCTA •tlstics, and research 

conducted by M. Akgun, Governmen~ ~f Canada, Department of Co~m~~ications [3]50. . 
;) .. · ',·,,: ' ; . . -. . : . . 

3.3.1 Basic cable System Coats 

The cost of tradi1ional video distribution cabfe networks consists of the fOllowing: headend, 

CPE, cable distribution plant installation, "bperation8 and maintenance, and programmtng 

fees. 

The headend for a simple "community antenna" costs approximately $105,000 dollars. This 

number includes the cost of the ante11n~ for receptio,n.of, o~er,the-air signals. Satellite earth 
: ' .f' '. ;_. ··- • 'f /: ~ . ! - ' . . ; 1 ' ~ ' ' • ' ,' : 

stations are an additional $95,000 for two. The cost of the headend per home passed is from 

$15 to $25, aasuming that penetration grows from 25%··1r. the first ye~r tei'45~ In the fifth 

yea,.S1. CPE for basic cable systems consist: Of televi$ion cohve~is' WHich are low cost items 

in the range of $50 to $80. The iristait~tion cOst ~otlated with brh1girig 8ervice into a 

customers home, is 1rom $40 to $5d '(i:3]. 

Table 3·1 illustrates typical 1981 prices for cable, distribution-plant, hardware components52 

1 [37), 

Cabling:tosts vary depending on the·density of the area biltn~rwlred. Urban centers are very 

expensW8, whereas rural and>subufban areas IAJ ftOt. >'Airiiltimstallation coats range from 

$7,500to $l5,00Gper mile ($75 to $150 per aub8criber)\·•5001o,$6;000per mite are tabor 

costs. lf there is, not enough capacity in eMiaatng ducts or~aeriat,,poles, the. cable company 

must dig up the streets to instaft cabkt· underground•· Thil l"'lllre$· the, cost ,of underground 

installation to anywhere between $15,000 and $100,000 per mile. The average cost of the 

cable plant installation per home passed ranges from $75 to $200 [46). The total cost per 

50
we will assume a penetration rate of approximately 100 subscribers per mile for the sake of cost comparison. 

This figure is IIIIQOil8taf by .fMt NCTA • ~ ;Of'•..al•ereD':and II compera&Jie with' the 110 
subscribers per mile fi~ure used l?Y Akgun. , 

- .. ~ ' . 

51 
These estimates crt he~c~, per~~~ ~~li'Jif,.,..... ~&Wenin:Tablea 3-2 and 3-3 ~-

in the tableS the cost of studio facilities for video programming islillled aeparatety. 

52
Roberts, L., Karp, P., "Comparison of transm~n media f~ Local A;_ Commu~ication Networks". Paper in 

pr45paration, INaitabte from P. K8rp, AltldMt Cerp;,: tWine, Clilleltri. • , 

58 



T abte 3·1' ·Distribution plaftt· component pricea~1981) 

Coaxial cable 
Drop cable 

Amplifier 
Power $,Upply (ampUfier) 
Tap' for power · · 

4 port tap 
a port tap 

Bridge tap 
Splitter (2-way) 
Splitter (3-way) 

1/2" connector 
1/4" connector 
1/2" terminator 
114" terminator 

4 Port fn-terface u:i t 

s 0.35/foot 
0.31/foot 

1.5oo."oo' ·' 
,400.,.00 

30.00 

16.00. 
36.00 

36.00 
37.00 

; 44.00 

3.00 
,50 

3.60 
.80 

home passed by cable therefore ranges from':$17S to'$300; given a 5o% penetration rate, the 

cost is $350 to stoo per sUbscriber. · .: ·' 

The operating expenses of cable systems Me atmllalnln most ,reapett81!0. otfter'··bualneeaes. 

Unique·expenses lncllldelOOIJYrightll8es, jiiDiafr.enlllt·ftRIBV~ ~~·and:feell •for 

programming and .premium'c.teleViliGR• The,,openiting, .• ...,...,;for:--large metropd-. 

systems are from 50% to 65% of revenues. ·.Aiiirat,.,_fJiliiJII&'*-ve•t.w&r· ~ CGita:.ot ~ 

to 55% of revenues. These expenses consist primarily of technic~~~ .&talf. The 

NCT A suggests the following average maintenance costa; 

· Headend maintenance and repair: $3,000 per year. 

· System maintenance: $75.00 per mile. 

Programming costs for new systems in large metropolitan and suburban areas are estimated 

as high as $1 million in the first year. The operator pays in the neighborhood of $50 per ,year, 

per subscriber for pay-television services such as HBO, Showtime and Galavision. 
' ·.·:., ' . ' . ~ ~- ~-("J~?':.ci-' !, "'·· ~j ~-:>"··r.~·.: •!l-'';; . ' 

Local programming expenses vary considerably depending on the franchise agreement. 
. . ' ~. . ' ·. ·.' " . ,, i .• ·: ; ' ' . ; ~ 

• 



Some recent franchtaea tncJude entireltaffs.fol Jocat:.Origtnationi,wllile others Include none. 

Net of advertising revenues, the NCT A cites local programming expenses at $2,500 per ye.,S:S 

-'::' ~ .. 

3.3.2 Two-way Residential System Costs 
.: ; .. · ·, 

Two· way resid~iaf <Ulta communicationtl wfltl erlt8H1he ~~~ ~~al costs beyond the 

basic costs described above: an upgraded headend, more sophisticated CPE, retrofitting of 

existing one·Wa~ ~le plant54 , addition of appropriate·· .Su~Mitht;: to compensate for '' ' qt- .. .,: 1 ,'\q j 

upstream noise, and Increased maintenance and service requirements. 

. . ';' ' ·,J t' : ... 
At the end of ~is aection we present a table of c$ ~p~i""Y,na Jor three hypothetical 

residential systems of increasing sophistication (see Table 3-2). 
f' -~~~;,} "(. ~~,: ~ 

3.3.2.1 Headend and Customer Premises Equlpmeat ,, 

The cost of an OJ)Q...atci-headend includes the oast et tha~llatlclW.-.~111'1d'software required to 

i~pleme~t Jhe o.n·l!ne .~rvi~es~ ~Se;~ ~iUi,ngt )~~~~~JB.n;:, ~~~rl~~a ~~ ~pr,~.¥~. ~ 
management, addressing, network management, and~-oJf1:).~1 \~\(/~, , sery~. 
Therefore, the cost will vary depending on the capabilities desired. Although the costs of a 

~IQate&.hN.dent.t.for,;a.·larlJe·BYit•·~·--""•~MilPIIt:.ctallars;;lt,~Jattllalattvety 

amal~eat:;tcNhe twocncttnillian·dlallae.,"*'~eb!Coal.:;<A!tR8:Btudvsby 

--~"\,-oi>C-~s:in~a~geatllidi~lQU.._Illfor•lteactend 

_,.S<ior:-.-.~MP>t0'10G.aa&.-illllns:;• ,,,,)···,-to ,'f'C' · r:•· r -,, ·• "-'c 

· $325,000 -- interactive polling. 

· $600,000 -- digital switching functions. 

· $950,000 -- packet switching functions. 

"·,l ', (" 

! •'fl. 

53-rhis number is~ ;k;;; possibiy as a ~ .. of averaging~~~~:~ wlth~ i~i!pr~ng 
facilities. 



The headend used in the Cox Cable videotex system, lndax, will cost $2~ minion: (QO) 

(assumi{lg tne system acco~~tes 50,()QO~~r~ ~~t~ ~P'I:PGf ~riber). 

The head end for the Warner Mle)t. Milw,~ ~,Ill ~"~~,1 1m;"~r;l:~l {~PJthe 

. syst~m accomrAOda~ 5P.~ ~~ri~. ,c:UJ&;p~9~h~ J;~lfe J,ler •. :s~~~)~ · T~is 

. difference, $17 per subscribef,.for tbe. mQ#Jtpaq ~ef~ts;Jhe e~~.of,imple~en~f)g Cox's 

higher speed (0.028 Mbp$, see section A.2.l.?),, br~t;, ~¥Wl~Y .. inkmnation· and 

communicatiQn servjc~. relative to Warner A~·,,~~tr~op;,;'*rvlc.es wb~.f:\1'8 
rather limited and inflexible(see section A.2.1.1). Both system headends are more than ten 

times the cost of a basiC oh&·way tablete1eviston·netWOrk~ $-105,000{8ee !fable 3-2). '· 

Cox Cable's two-way residential interface units,. which use.a 0.~ Mpf>.$ (Q.223 bitsl,hz) 

contention protocol,. wiQ cost l.)etween $200 iJPP ,~- fqr C9WP~ri$Qn~ .Wamer Amex 

estimates approldmat~ $~ OQ per ~iberJor a siffiple ~!NJ u~ :and, an ay~r~e ~Mpp 
.converter for viQeo rece,ption costs approximately $5() .. 

Th.e cost of FDM interface units vary according to modem s~ and are typically upwards of 
--l· ' : .. ~. \:~. ~,~ •• ~ • ·; 

$500 a piece. DA-TDMA units run as high as $4000 in current production quantities .. Beca~~ 
. . 't ; ". ' ,, . l; ' . ' ' ' •. . .. ·' 

of these higher costs FOMand DA-TDMA".acc~·Schem~s are only 'considered feasible for 

institutional systems at this time. TheSe 'n~mbers are mo':-;'~"refl~tion of: the perceived 
< ' ' : • t"j"· - . - •• ~- . ' ; • • .- • 't ( 

elasticity of subscriber demand than of the· ·equipnl'ent costs. Interface unit costs for 
' ' ' ). • ,-, '· ' : · r ' \···. Z ,· 1 ~ ~ • :• ' : ':" .: 

mOderate to high speed data rates will remain higti untH they are manufactured in much larger 
' -.. ·' . ~:J2 ~~~ ... ":/_· .. :.. ~ . ' ~ ' 

quantities. Amdax Inc. manufactures both FDM and TOMA cable interface units for data 

communications. The rf-modem portion of the, 'interf~ce unit c~rrently costs from $200 to 
· ~ : " , \·:~"1,. £"':J . ,- i [: f r . : ; c : -

$300 for a 0.128 Mbps modem, manufactured in quantities of 1 ,000. This cost is expected to 

drop in half if ma~ufactured in quantities of 1o,OC;01i8. The c~t; of :the lOgic necessary to 

implement the communication prot~ol will·'droP 8s LSI and' VLSI ''costs drop; but, rf 

components are curre~tly difficult to imp~t iO .l:SJ. . '·> ' ' • 

55This cost estimate assumes significant production increases, and related ec~ of scale. Cox estimatea a 
total cost of $33,871,000 for all feeder cables, converters. and CPE, in its New Orteans network [20). 

56Zak Kong, Director of Research, Amdax Corp, personal~~ 



· <1.3.2.2 Cable Plant 

Cox Cable eatitnates dlstf'ibuttbn plant lnStaftatton ·coata'6t oV8t'$1S,900·t*r''intle ($159 per 

Sl~Mcnber) toHhe Ntw'Ortetu1S1ndo 'ayStern.~~~A~ ~ tffM it'Yidtikftost'over 
$15,000~r-~f aeriaf catll&,>an<f'CWef'$2&,otJOl"*'tftffe ~li~ ·~lnablltatton 
tn> MHwatlk'ee; trictudecnrt'iftls cost • in tt.e· blble)'tilafti coin~;.) tunnel~' ~;;and 
brldQ8' lirripRfiers, ~1n8talled at· a' frequency of .ej.,_ ni1Nt. &MrtMat ttfJOO eacW·tso.oo per 

aubseriber; l*''i'rifle). Tt*WriJortty'btthtrcabte i~bn ~ are1B)ii telaW. 

These coats. refer t~ ~ctton of neweaDJe.-.•~··T .. ~ated with~ 
existing systems, to allow for two-way services, is also relevant for analyzing the comparative 

'eCOnomies C'Jf uslrig cabte·'systems f()t data eom~tlbri'~: .Rfttrbfftting''oftWd-:w&y 

ready sya~tb tviO~way acHve a~·~rves·tnMirftbWof UpSlr(.Jaln am~ifkir mdduNislnto 

· atlamplifierboxes. 'Ttla ltidtf~ cdstih the~OOtt twfiM: 11t{11»"lf~ 
Engineering Ltd. study57 estimated thtJtotal awe~'c&ftif'~flfting;a ~Of ~te tabe 

$783, for densities of 110 households per mile ($7.57 per subscriber). Retrofitting of older 
,., ··- · ;-, , · .~" . · \Gi.>·.::· ~-~:·,'if;~ '·:.H,.. : :,l.lL. · ~ ~ .. ':·~~ i :- · '.,. ··r ~ 

systems which are not_ two-way ready could approach the cost of inat~lli,nq ~new sys~m58 
;:.>· .. · · · .. ; . ~ ··,_ ··_yt.H~~--f ", __ .t:Htj.:>f:~.~',;·:., ·;A(,'i:J~ r:: . ..; :\ :·.,·'?' .-~:. 

These older systems ordinarily require upgrading frQ'!' 12-chan!'lel.,. .to 30-channel eap~c;lty. 
- · ·J: · .·- ~~:; .:rt.·:·· ., .. ;~_--<~;;~ P·'-,Ht· .. !,._·:,;; t; r/(J .. ; ::;~_.:;:.···:· ":· ··,; •·; -:~! !: . .-

The upgrading process involves replacement of all cab~ plant amplifiers and bridges .. If the 
'. ~ , .. ·. ~: ·.'· · ... :•, ·rp:-q .:!<;;., ." ~ : ··p ··q··L _;.· ··f·l"tC·':~ , : . l~; '1.'":·· ·;; 

··transmiSsion performance of the upg~~svsten, is sutficie~t. th~ ~ptitiMS'used 'to ~epl.ee 
.' ~ , ' . ! ~~c •'i ·~· ~"' (.:; '·~ .. ! ' rhfn'8'b ;,.<·', '-" '· ~-.J • ';:;(:~.:·,!..,-~ 

the 12-channel amplifiers can be two-way as well. One-way modification modules typically 
· ··· : , .,_ :,. · · frf : .)f!~~::r ~ i>·,_.... .~::·lft.;1 g_;f.;t- '·-:=:·Jtlt~ · ·;_. · · .. ":·~c.J~ 

cost $340 apiece, or $204 per mile ($2.04 per,~bsc~ber). It~ estimat~ that the per mile cost 
-~ l. ":·\ :·n:x ... 1 .1C.~!~!1<~1_··<:::·~-~r-~·· ,)H,..u:~~· · ;._ ~. 

for rebuilding a system is $1300 ($13.00 per subscriber) more than the cost of upgrading an 
'; . ~; .. _. ··i.' !t·.·~l ::1~f_:·~. ·<>.~4··' :~ ~< '< :·' :_·.,:;:;;}("{<;.)_ 

existing system [55]. In '!'any qases the transmission performance of these modified ~~ 
' ' ! ,-; ;' ~ )~-~ :-·-. ;: ;q_~ . . .. ·{\{I} ;!'\f·. ,i' ':f!.)t'V":~ (j·'.;; ~~.-~ :~: ! ·., . J,:._ ... , .. 
may not be adequate for two-way dat..,communlcatlons and the resulting higher maintenance 

";,I '.· t?C ·i''" '-"''~'YJC _;~ ~: ... ' ·,·1fit. ~~ ,.-.~":,.;;;;;~ :'"''! t ~: ' ,· •' 
costs might outweigh the higher cost of rebuilding. Warner Amex estimates that when trouble 

.. . '"'"· ~ ~ .. ·r uo·· HlV\~ to:,)·_:-r~:... .. , ~·~~.·· ·:;:n".~~.,-'~L·:· ·::';·~~ ; .... · 
calls reach a level of 10 per 100 subscribers, per month, it becomes economical to rebuild the 

:·:. .~'>>;•' :~:-'~·~--~~·t(;~~-=~·· ..... -!. ,·' \ 

system. 

Corrective measures that control upstream noise levels are necessary for two-way data 

~ - -
E.N. Chialett, et Ill, Selectablllty ol CATV Services, Cablesyatems Engineering, June 1978, Contract Report. Cited 

byM. Akgun (3]. ,,_,,, . . ., . -. .-., •: .. 

58
$10,000 to $15.000 a mile, lin~ most of these old~ systems are in rural or auburban areas where the ~ng 

costs.u:enotaahlgh ... , .. ,,. • ·• ·,· ··· .. . ... •.:.:.:f·1 

82 
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communications over existing 041ble plant and will CQflt~ tq the, retrofitting c;:Dsl$. . Bridger 

Switche$ cost approximately ~-but are typioaU.y iB&~ .a. _,Nmetol a~ inslallatipn. 

As proposed ear~ier, digi-'·reteneratof$ might lj)e in~, irJ>11~ ~tteJM• ,in CC)~ction 

with bridger switches ., deaR upstream ot~M.n.. l~ .~firejener,.tor r ~are 

potentially costs approximately $70 ~but no.~ rmaAMI~--~-r$ac:fy.ex8(llples. 

Digital regener.ors ~e mam:tfactured fQr-USe in ~:plalfll; .. f\~tfJH~Ui~ modif~ation for 

use iP cable plant; initia&W .• this oustomization m~r~t.lte~-.to~nauch •$f;iQO ~· 

3.3.2.3 Operation and maintenance 

~rvice .and maintenance CCl$ts for new ~le $~ wiU be sig~ant relative. to ~tal 

sys~em c0st. This is dU,e to tQe increasing size QfJNt, sy.s~ •. ~,~- sophisticatiQn of 

513rvices,beipg offered~ W•ner Amex estim~ ~ tol~~pg ~~~~tenance ex~ses for 

their prQpo~. Milwaukte$,Y8lem: 

-Satar•'· One ptant technician for every 2i400 subseritafM's; Six preventive 
maintenance !edmicians per every 1 ,OQO _pUW,t mil~ .· T,Qt;lt= ~20.900 for the 
first yea,.SO. · · · ' · 

· Converter Maintenance: $4.15 per con:vwte,c (thi& P,Um~ §,Ooui,Q .significantly 
increase with increased sophistication of the interface units utilized). Warner 

: ' ' ' ' • ' • " • < :'j : . . -. . ' '~ - . j>.; •..;' ,- : . ; ,. -~) 1'~. " . ' •. . 

Amex estimates that they receivtfan average of 2:5 trou~· cans per month, per 
100 subscribers. 

· Pole and Conduit Rental: $100 per mile ($1.e0 per subscriber) annually, and 
$2',000 per mile-($2().00-persubstribeft} &WWtuatfY, ~: -

Software and service costs associated .;;ith offering videOt~x and other transaction services 
·t" . i i ~ ~ 

are largely unknown. 

3.3.3 Two~way tnstHutlcK\al System Costs 

The total installation eo cost of an ins\ifutional syatetl\~ is eCtmpara'btcho that of a residential 

system. Higher- 'per-mite cable installation chargh?4'te · offset ti}i' the 'tYpftglly srhalter 

geographicat coverage of the institutional network. 
r .•. ").• 

59The particular numbers cited in this and other franchise pr-ls often ~t demands made by the local 
cable authority. 

60
Retrofitting is not relevant since most exisURg mstitutioftal~wereNCel..,btlllt. 



lnatttutlortM netw()t1( headenda n ordinarily•lbwer iff'IOit'ltiaA ttlfdMiat MadeAde becaule 

the ;syetenr CdMI- for the Noh' ..,._. cemt11Un1CM10fll ~it'iOffok*MHt 6Mo the GPE. 

Residential transaction anctr1rifo~n: ~ tlfliW' .. ,.. ~' contfW· and- aoftwant 

complitXky · teside ·In· the·Nadenct. lnetltuttOKal ,-~ I:MI!fa•t'M n ··not· equfPpM With 

antenna' for over-tfit&.81r:'~teft'but may:oe :~'\\4ttre ...... dieltcforeonnectfon to 

long·llaul facilities.· tmpC;flantiY; ·the· if~l of deMand far8te'CJGriMit.lnreatlon 8i!H'VIOea In 

the inetltutionat ~harker • · ri1tlctJ. ·10weir ·tfrlilw ·'" ttie ··ri~Nt~iftiit i~. ~-· ~ 

interface unit costs for higher speed services are tolerated. 

- ~ ·. . ~·.· .. : : t''<; : ' . . 

The services and equipment costs offered on Institutional networks most closely resemble 

those offered on private LACN ....eNrbrks. ''But, ''t:~CN· IW8dendf'are Signifielantty ·1MS 
expensive than lnStituttdnal, babfe:tetevlston, neiWbrk~erids:--'itt'tetr~•ndi:act atttttty 

as frequency translators, arid do nofttaVe th~ ratmtieslbt c~Pi6tt «# cw~t4ftel&lr Slgri8M .. tn 

addition, most LACN's do not implement Information and tra~~cet'at\We headend'. 

Therefore, they. do not r....-.a~acltlrld ruVlioo,.,fM;ariQ~f:-.tU ~ Q.MlPiexity 

and size.. Amchtx Inc. ·ofhirs a singte cftfihnef'DA- 't'MfA 'ltateift,' ~et,' ~ftlUJS6 Mbps 

user data rate and 14 Mbps aggregate data rate over two channels (1 bits/hz). The headend 

is specified to ·sewe ~ t() 4,008 tJaer.·. 'rKi:ittm~ .net' cctlll~>$8!750; (~.18 1per user 

location) [37]. Interface Jriit,~~-~ch,~ f~~r P:J~:~~~.;,:,?t~f).'tn.~~{l sysJems, the 

cost of the headend is likely to be increased, so as to offload the price from:1he 8111Da0t'tbers as 

much as is possible. Sytek's l,.oca1Net40 is,, nwltiple cl;),fnpel cont~ntion LACN which runs at 
'': ·, .·-~ ·'~: · ~ ·"'·i ~-~~ :·'~-,..': -~<:: .. ,: ff.~:~~r~ 1~':. ~:~~£- , ~.10 -?· · 

2 Mbps (0.33 bits/hz) over\3fJlW.~-. ~-~~~~ ~~~s~Net20 

accommod~tes over 1~ 128,~bps ~~r,t~~tio!l ~~~q~~!cr}(),~i.~,~i~~':lf~; tr,~.user ~~til
rate is 0.019 Mbps [11]. The headend is specified to serve up to 100,~y~ arid costs 

. !}__}··--•• 

$3500 [50]. 

Digital Communication Corporation (DCC) offefSGN'~'aJ)I.>..T'*"Jrt•~Mtich provides 

user channel$.,fro"'!; ~RP~ Wr~1~.,.,~) UJ?)P,;},·.~~~,cq~,~~7:lalt1/1~,,;p!l;acw.~ 

~igJlr,nellt basis ... ,~ ~ode co~~?.~'.t:Qn f.l,~;~~~1,of~.Mt~!~ ~ntrJ~tnode for,~ 
institutional cable system costs between ~"~i!~:l~~~~: :!:fJt~tt,r~~V~ ~ig~.pP~ 
reflect the higher data rate offered, as well as DCC's posttion u the sole current supplier of 

""~.,._ ~- ---·- . -· 

equipment with these specifications. Table 3-2 gives estimates of broadband LACN 8Y$I8m 
" _ --~ ,-. :·/ 

1 
- ... .;;:-· ··-.;~ • :r.· _ t ·, ~1·· ,:;;'' • l ·-'t.!··· t•. ;: .;,< . :-,311:~ ;·~ ,-""'!.- · • ~ 



Cohtrol18r 

4 Port. 
.l• 

16 Port 

HtA~IQd. 

Costlnodta.. · 

Amdax 

3 .• 9.00 

,.~1 960' 

98'4. 

.. '; ···DtC, Sytak63 

~-. . ' 

1,600 

2,40~ 

' '• 'I 
' ·:~ · ~9H :• . . . ~~:0RQ 

800 :• :2~8 ' ' .· <. ·~Jf2 

To summarize our dl8cuilston ot sYSteM'~ we present below approxirnMiOAS of·~ 

compe~ent ~ W;t.\lrte-r~ cable systems Qfjlcreasing sophistic~(eee Tablft.l-

2). Ttie residemtal'ti~tetM' are :~med to serve~~ subscribttiS ... iO,ti' M~t.~r1r per 
c". : ·: rn!l"! e {') 1 • ) ""' l .:; \' r ·~ ~:: l) ·: . : ~ .. · '; . ...., ' . . 

mile;· with apprc»Qimataly, :eolkl tea~ penetration ofl•hanced services.·:' lhe !institutional 

syst$rlt'ls assumed ~0 ~~y~ m ,.lbera85. .,' :~ ~ '· . !. ::. . 

The following table (see Table 3-3) contains rough ~itsi;f-v.e typical cost- sub!CHber 

for cabktnetwork facilities(~~) and system ~~1nerating costs). 1 . 

·tD8ytek LoCaiHet2o. 
64 caJculatad for a 1 ,000-atation ayatem. 

62 Rober18, L., Karp, P.lbld. 

·' 

85Because there is only one it ...... ,.,~ In ...,...an llla....._anatQIIICD 1 z IUilhe'Gf8nf\18. 811itr1Q8. 



ComPonents Two-way ready Warner Amex Cox Institutional 

Headend $160,000 
$3/sub 

$1.100, OOQ ... ,. $2,800,000 S100~00Q 
1 $22/sulf'' $66/sub S2007sub 

$76/sub $100/stib ' · S26a:Pitib~7 s5oo-s4ooo/sub 

Cable $7,500 to S1db;ooo per mile installed; $7.60 to Sldo
p~r subscrib~ft: ~ctual cost depend~;%~pgn amount of poJ~ 
and undergrou~d ~uct space availabr•. 'S783 per mi1e of 
cable retrof1i~ted from ~-way to ~\!lfP-way; $7 ~·~ per 
subscriber. '· · · ' · 

Table 3-4: Typical cosfper tilibscri~ fassume: sO~tibb subscribers,. • 
l,q(>,~~ .. , ·- "'' 

CapUal Cost1 . 

Basic headef¥d 
Satellite receiver 
Extr~ fb; int~ractiv~ 

Studi~ aqut~tment 
Customer equipment 

Extra for interactive 

sa. 
• ,$2_ 
$50 
$20-
$80 
$40 
$40 Installation 

Cable:·PJ ~t S360-$7,Pf!;~ .. 

Total 

3.4 Prices 

-_,·,, .: ·:·r~.';;:: ~\liftl'fift!t'ft'ftanee 

, -~~~~,~~!:~~~:r 
. ''• ,,fllNtla. u\il1.1a«bff'!'i*'l: . 

• 
1 -~~~~~1.~i)2~·ion· 

so.o·e 
.$10 
$60 
:sto· -·' 
S.l.O 
$20 

$1.40 

It is difficult to know what the tariff structures of two-way data services are likely to be. This 

brief discussion attempts to identify possibilities. Currently prices reflect the local monopoly 

status of the cable operator, or prices of the closest competitor, the telephone company. 

Cable operators do not maximize total revenue minus total cost (TR· TC). __ R,..,er, because 
,;·_f<?c,:.J,·'··~: 

66eustomer premises equipment. 

-67Thts eatim8118·- mestar.ge-.productlonvaluiiRIIII wHm-.. nat)181fn ,......_,, 

68 



currently there are excess channels," the~vakle assigned W a<'cbarwtiltl1s zero, and the cable 

operator maximizes total revenue minus marginal costs (TR-MC). This assumes that there are 

no opportunity costs in using a channel. 

Current residential cable tariffs only reflect the charges to subscribers. Charges for 

interactive services follow a similar pricing structure:. flat rate' plus a per usage charge. 

Warner Amex proposed a $29.95 installation1 ~~;'and a $4.95' n.entrity fee, for its 72 

channel basic service. The so-called municip'\;~~if $45.0Q ~l~tiql charge~ an(l.,no 

monthly fee. This service offers 12 channels .of COrt:\1]\U,ity pr09rams, and access t~ hom~ 
, ~. ! ./ '',. ' . ·, .,' • . . ; • ' . \ .•• 

security (at an additional cost). The Warner Amex Qube service includes 14 channels of 

teletext, games, polled interactive service$, etc .. Thefe iS a $19:95;\hstallation charge, with a 
$4.95 monthly fee (note, there is no·uaage charge). Coi Cllble's Jndal(·.pr-0Po8ed service tariffs 

in ~'N ,prlea~ are $115 ins~atiqn,plus $7.95 ~r ~9"AA» for Tier la,Q~ Ti~r IJ sewice,JlQd $91} 

200 i~atianplua_,~15.~,$l~.~mqnth fo~ securi~,tnOilitQriog ~~filS· 

The only existing precedent for institutional tariffs are· those charged by Manhattan cable 

(MCTV), see Table 3-4. These tariffs were set primarily so as to be competiti~e~'ith telephone 

le,as.ed line. ,rates while. rp~mizing. reve.!lues. It. is likely~~ ~tWi,9~~,rvice will cpntinue 

to,pe priR~· in.this mann~,,since the Ulre.at.pf entry,,of ~:al~a\im~!Jijonal service, due 

to h,igh pric~ is mJnimal68
•
69

• Jnsta,l~ti.on cl:lar~Jlf~ fi1!50.t().$2Qp per em;f,,depen~ng UPOI\ 

the data rat.e, ~h,e.Cox .t4:\r~.i~pi:op~~ fqr. th' ~~~~~nstl~ClflS.~~cabJe. Jq$tit~tional 

interface unit:i.are in tlle$1000 range. 

• ' '. ! I ,' .''<,,- • 

In addition to subscriber tariffs, future two-way services will include tariffs charged to other 
~ .. ~~ ~~ ,: \.;.-·.:·c. .. fllf~ ,;,(:- ', .":¥ ~" f ·- ' 

service providers. The only analogous service on video systems is leased access, in which 
.• · ,·,, .··'y·. 1;::;.; .X',.:,:i .... ···' · •,, • .... ·,'· 

the cable operator leases a video channel to another programmer. Typically leased access 

has appli~,JP: :co~ity groups ~ ;~~OliO~ or ~Etr.Q,dlal'~~, vmi~ d~ t;~Pt ref~ '.V,.b.at 

wo~ be ,ctw,g~ to coiJlm.{qal .PflltiEts.: lf\,ed.ditj()p .• t~ fprm(pf~l'~ .~.C~ r~~~~ only 

to.doYfll~re~,transm~on· .. rttere is littl~ J)f~ qp .. ~mcm !q~·esti~es of tt?-e ~ffs 
that would be charged to servers, by the cable operator, for a "communication service". 

68
1t is possible that with the introduction of DTS services this situation will change, and institutional service rates 

will be forced closer to marginal cost. 



Bit rate 70 Cox Cable MCTV 

1200 bps $37/month $146/month 
'' 

2400 bps $66/month $160/month 
' 

4800 bps $119/montb $2®/~th71 '.}-

960'0 bps $23-0/month $306/lftGnth 

19.2 kbps $600/month S420imonth:.,,( synch) 
,j .\: ,. 

66 kbps SlPOO/month $_47~/lnont:~· Cf..1n~,~,l •! 

1.64 Mbps $1000/eonth S.l OOO/•Jt.th ( uoch~ 

Service· structures In which the 'head_,rid is 'the:·!OritY :~r WOuld trot·: entail a 

"communications" charge ttl othetl 'patties. tnsteats; ''&Ml~tffif ~r(inMrtnatloh 
service providers, such as banks, CompuServe, or Lexis, would initially be established on a 

• • --- , ·-. '' -· ~! · ~ :r.r·- :~·; ~-J= · -O~ t --~:~--f)--~~---_·>;_ ~~ ·:~ -. ·'. . ., · ' 

case by case basis. · 
"· 

Eventually', both servers and SUbscriberS, are likely to be Chargecfot'1'18: usage sensitive blill&.' 
Only in the case of dedicated ·e:liarrn •• 'Of extteine'tVUOhtl~ tit·rates reinmn . ..., ~. 
This need for usage sensittve prtcing :~ due·to,th&'ih'C;~~,~~~~,c~fot'nfosf~. 
i.e. pertorm~nce degl"fldUwfth' 'hea"Y ~.1 the 1Hf~ ··tttattftvilt ~tfo( ~ct;; imnW!Idtat~: 'ft 
that until the communications facilities are minimally loadid~.·~~COM tit'ilc:iflncretilriQ, 
and therefore the cost of monitoring usage is not justified.. DA-TDMA and contention 

• • • ·-_· '.r' r::·.~ -'?:i'J . ..;i\ ._·:,:_ 'yr:·.d:)W~ B~·-.r!~.-: J.,~.t~;·~f ~.,,, '. q\:: '.l ,·t>,,;;·-:,r;.'- !' 

schemes in particular can suffer from abusive overuse of the flat rate services because of the 
, · · · ,: ·- .. '-:> .·_,·.-i.;:._· · ' .. :'tP·i.? t..~::: .. •t:,-~Lr:-·!;::: \~ ·· ~d~ · .-;, __ ... · --;. ~ 

degradation in service tl)at is experienced with severe overfOad..,g.· 
. :- .~ • - .... f,, . ~.<:>1('i ' •! • ,. ,( ' •• f~ ... ~-~ f)~;;~··~ :'!) "1 • 

Cable network fees- are ·likely to be lhaeras1ti\ie to· miNtagtf. atnee 'ail I' d&mrriurilc~'iQ· fbeal .. 

CommuniCations which travel' off Of; th'e c86fe netwt)rk Wl:Wt Ctdli~'ilcci.rctfftglO the caac. 
of the communication factfftles c)ver wt11cfi1theY travel: le.!, 'ihii' c~Htfftit18' ~lhtoUUft t() 
the user.· '; .? .. 

70Bit rate per 6 IIM'Iz: channel. 



Many institutions are strongly adve~~'~ila~I}Q NA,~ f"tt•ructures remain as the model for 
' " ·•• .~ ,, • -~ < ~ ,. 

communications pricing. In fact an alternative to AT&T pricing methods could be the primary 

attraction of bu~ness ,use~, ~0 -~~ '~~~·J ~r!J m ~va~~~i'' !~~-rjg~~f ,speed and 
quality services. Other technologies With which cable wiH be competing will face the same 

challenge. Major users_ i~ -~ vo.~,tr~~;~'"Y~;~~~~- i" -~~~r?f'V~~;a~ions costs over 
the next year. Users are anxiatls to i)rotect tl\~ froMthe~fdfinc'reases. 

3.5 SMmmary 

Networks that wil1 support future servici!S must a~commodate ddMH\Unication with mufttple 

servers. Ttle costs incurred, ai)()ve and beyond' the ;c~,~~iadM(wfih tradlttonaJ 

networks, are concentrated in thEd'leadend, in·t&rfabe'' elt~tp~K(L Hifiirfte'hahc~.' and ~here 
necessary cable plant upgrade and not$e:eorr~ti6ri ifwf~res~: 'l'H& ~l)RlSiicailbh of the 

services provided will most significantly affect the cost of the interface equipment. Prices of 

existing services bear little relation to costs. Charges for institutional services for the most 

part reflect the prices charged for competing service&iMW~~~~'ri' oOinpany. 
Residential charges, for those services that are in operat;on, are tier-structvred. Rate-levels 

. · · :.~·~:. ··:;~·)ct.-: · :.-:. ~~":;·1tr~: ~, -~- .. ,~ ... · .. ~_J·.;_;:·f ·~,rtc;···.·. '--~1 :· -< :-;M~ ~-t-·<t:,-~ ·:·. 

are difficult to predict, pending more data on dema~ olasticitief$. 
>- ·- : ;: • .- • -. ; -.:. l ·~· t f."• r~ft- i > '.:.:<,-- ,, ,:'i"';;', .. ~~i::un:..~ n ;t 

- We have present6d oor analySis of cable 8$ a d~t8 ~dtr ~riMrSr1t; Including technical 

complica~ :and remedies .• · ;'We ..,e, -.~di-aad ;tt,8l implllmentB1ion .. decisions 

associatec:twlth higher levet'communtcation pr01oeoi8;1;Hr~e:ticUtat ~ scherrtes. In the 
,_ ~-- · ; ·, t _ :')~- l:·-· L-: ?<.:';t-·>.< "'J:·:~.~r;~ ----~;·( .. ,h-~<.L)P:' ~:;.~9~:,· .~r ·:,-~-

next chapter we compare the anticipated performance. 9&· -~)-~ ·$Y•fa-. with 

services proposed by the phone company and other special carriers for the 1982 to 1985 
' .. , . ,' ~ f t~t~·: '('L;~ •·· : ~-=-~ . 

timeframe. 

:: ,-

• 



In this chapter we describe two alternative transmission media for residetttiat&nd tMftttutioria1 

rE!giOf'!JI ,t:lata ~Clf'lm~f},~~Bm.J~~~Of!!-~~~ ~.;~;):~J~UQI) ,~ 

(DTS). We 'rif?~ ttlat,~_megj,0~UI.~~~~c~~;'Y~~:~~Jgr ~ ~
an~ in~t~tlqp~f1~1m-~ll.~~!:\ l!)~~r ,b~tU~t~'~l~~t;\~~~ Ia ~ 
toboth,~~.~~ege.~tapd,~J§.~~·~· •.•... 1:. :•·' 

Althougttthe i»ubliCswiicheCi~Orie~rletvlork li';et~'arid:~~ ~P'~ '2-m bps tWo

way (full-duplex) communica~;"t;i'~ ~~~tf.=' tt ~·;~~,;a~~ and ;~hd '·fo, 

voice trafff.. S,v.e,r~ .~,~~.~ ~lti~!-!lal~~t!!J~~i~~rt~I~1MfMP:~, ,. 
·Analog lnlur'ltiali ..,.._a.vasUI*iobf.lllltal\lata . .,., ula ; "'-'~ . 

=:,~~~~&~:;~~::b~·~~ ~· 
_...._..~...Uillllj'~....,._ ._,·,·;··., .. ,hr.;. :,·,fr •i">:tpg <:of'' ;V""''' ·.·, C,·/. ~.,.,, 
~ .. ~-- ----~,...vJ.,, ,e, ' ·~-'-4 ·~ •-•' >C. • "' ""' -~.w-·Ji·- ~ • -\ 

.• · ' .. . -~ .~. • c ·,)~;-xt-: U)f!i'1 '-:lii ·,~: , .. , ;.·. -~·-~ ' 1 i ·~~-; ~y4_'; .· ·, :..,,_:~···r_,-1 

-The statistics of data differ with those of voice. The long connection times 
experienced between terminals and computers, are disruptive to the operation:~ · · 
telephone company switches which are configured with a suitable number of 
trunks for a 3 minute average connection time (holding time). On the other hand, 
for computer-to-computer connections over which amy aacorids worth of data 
need be sent, the call set-up time and minimum 3 minute charge is too long and 
the call set-up components in the switch are over-used. 

- The dedicated circuit provided for the course of a connection is Inefficient for 
data traffic which tends to be in high intensity burs1S. During transmission of a 
burst. the data source and aink can generate and receive data at a much greater 
rate than the bandwidth of the twlated pair. Betwen bunlts, the Une is Idle. 
Smoothing the traffic by buffering the data is acceptable for eome applications; 
for others, the delay incurred by buffering makes the application inefficient. 



The use of voice facilities for data' traffic leada.to high aooe88-.cost and contention with normal 

voice service,1n ·addition ,ttJ suboptimal>transmission charaeteriatica The tefephQille company 

or the user experiences excessivlilfine·termination, modeM. and ~ctoet&•· · 

Modems are used to transmit digital signals over analog voice lines. Modems can transmit up 

to 9600 bps over conditioned leased telephone lines. 4800 bps can be achieved over 

unconditioned lines. Modems can be leased from the telephone company or purchased by the 
'; -. 

subscriber independently (so~ as they are FCC approved). 

AT & T's Digital Data Service (DOS) eliminates the -need for modems by supplying digital links, 
~ < " 

at speeds up to 56 Kbps, directly to the subscriber. In addition, line error rates are superior to 
' . 

those of most voice-grade tines. The service is offered in a limit~·~ber of cities, at 

relatively high monthly tatti. The monthly rate for a 2.4 Kbps DDS line, Within a city center, is 

approximately $250, while a standard, analog, lea$ecflin·e. within a city c.:tnfer, is only $100 per 

month. Monthly rates for 56 Kbps ODS lines are~n the41660to$7()().~. 

The advantages of end-to-end digital tran~miss4on ~rvices for data corjmunications are . . . ~ 

. ·- ' 
clear; but, the majority of telephone network traffic is voice. Using existing digitizing 

technology, the transmission of digitized voiQe:, requires more bandwidth than does 

transmission of analog voice. Nevertheless, the 'cost of the components used in digital 

switches is dropping so rapidly relative tctthe -~:~'~ switcl}. r;g.-nponents that the 

overall economics makes it increasingly worttlwhite to use digital transmission for voice 

services too; this contributes to the trend towards an all digital network. 

The largest remaining b91tleneCk in end -'tO-end dfgltat ~is th&-foellt toop. The fofloWttag 

section' will' desCribe two cmn~tions technotogir8i·;·~h· li'~We· been 'described by1 the 

tefephone company in the technicaHtteratt.ire, lfo;:di!jftal1~ O'let the existing local 

loop facilities. In addition to 'the techftical·f!teta~ we t.GP4f'to 1defitttfy 1~' cost; maintenance, 

and Implementation diffieulties which will impact tHe attractl¥e•·~f4\ese-seMees relative 

to cable television based servfcea-. 

4.1.1 Circuit·Switched. Digital Capability 

Circuit-switched, digital capability (CSDC) refers to a 56 Kbps, aJternate voice/data circuit· 
• .r r~ : 

switched capability (see Figure .4-0H2) .. Cus&omere wilL OiMI a~l usipg, aiJiinary)•ch tone 
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facilities. When the call is set. up they wifl be abl* to atgMHha awitch to allow transmtaaion of 

56 Kbps digital data. They wilt 18 able to awitch badt .nddortllbetueaen· transmitting analog 

voice and transmitting<.:digiUd data at any time duriilg,tbeCIIL . 

• • 

Natwo. rk Ace .. • 
ertaca 

• Existing Switch•• 
........... a-wlr•J.oo~ e Alternate Anaiog/OigM· 

~---f1AUS 1---------1 4ESS 

.__ ____ ......,... uss 

Network Ac'ci"s \tttert'lce 

IHUCIII•· 
4 Wlret DlgitaiiData) 
:a WJiiK Awalillit'tVCiijSeJ 
:a Wlret Mede C..Urol 

Figure 4·1: CircUit Switched.ofgltilfCatJ&bitity'(N; LOng, Bell 
Lllbo~~). 

s 

'··,, 

A new transmission technology, time~ompression multiplexing (TCM) [2], allows full duplex 

56 Kbps digital tra~.iUitiOO ... ~ ~o.wiftt ~ laopa. SWI!c:hiOG•IB 

achieved via. minimally ·.J;I!Odified .~ CG,mMf'Y .~:·awftchas ~ ~fiec:t. SOH 

switches73
• The~...._., -~·-lmatitdqnal·ltlenlfor.applicattona such 

as high speed facsimM, bulk Qlata, •. an...,.?'-- .... 1 ,~ar: tQ., compUter 

communicatiooa. Tae C&DC ar~twe •~,._;.,._,,to,that 9f·~iatint-voic&-aervice 
facilities, therefore few difficulties are foreseen In its develo~~ ,fftainte(tallee. 

72
This figure was provided by N. long of Bel laboratoriMIII • ......,_ ..,..... .lftiW techno• .,d the local 

loop; Communications Policy Aeeearch Progr.n Sem!Nr, N.l.T., cambriclge. ~September 24, 1881. 
. :•'> < b •'"O'o·· . . ' . . ' • · ·, ·, 

'73.rh8 modified local switch Ia the # 1 A. eSs. and the ton' .switch Is the #4 eSs. ESS. ttands for EJecb.on1c 
Switching 811etM, and'll &family of co ................. ~ ~·lili!W~lte1W T~Coi~ 
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4. 1. 1 . 1 Costs 

One circuit termination line card is required, per subscriber, at the subscriber loop interface 

to the local switch, in addition to the circuit termination card at each customer's premises. 

Each line card is estimated to initially cost $600, or $1200 per line connection 74• This cost 

estimate is based on high volumes of production, i.e., quantities must be SWificient to justify 
yt ",;; .,...., >'f' ··---~ 

production of a TCM chip-; 

The alternate voice/data channel unit is shared ey.. multiple-~bscribers: and. is only in use 
~-.. ' l 

during a data mode call. An average unit serving 10 su~~:,if:i!e~)§..estimated to cost $1000, 

yielding a relatively small costper subscriber, $100. 

The cost of the softwaremodule, Which win ~·atnortil.&d,[~puld be in_thex~oge of $10,000. 

This cost will be divided. over. the RU~~r~~ $Ub9cribefe~~the ~~Jl75• -
_, 

The services will be offered by the local operating companiell~~quit acc-~ut.des that apply 

to standard telephone service will largely ,be applj~,,lQ.J;,SQC,j.~ .• inwr.{q.ces to the local 

telephone companies' facilities will have to be made public and accommodate other long haul 

carriers. 
,. ~-

': {. \ ( • \ :.f_; ·:., 

4.1.2 Data Above Vol~~{DAV) •• Lpcal Area ()ata Tr.a~sport O.,~~:rr~ ~~·~Ices 

Local area data transpOrt services are intended to provide residence and business customers 

with netWork interfaces' throUgh whit:h they can·~ 'a ·-M ~4!Jd network, prh'natlly 

tor communication wrttt ~nttor·data' ~- (aeG''fl'foof4t '~1~:t 2AISpftC&tUm&'inciUde flame or 
business, rnteraetive, infotmatton systf:ffns; secutfty;' and eh~rgfm~IQ~ment sYst4Jms. 

Tbe service-is designed to provide moderate speed tt-2 ~to&.*bpe~dlda CCMIKiftmlcaticwS 

to "bursty:': ·users.· in the ·hoMe and ~-tM.teiftl!tssaa. ' • illldditiart. citlef'*la ..,..,ity .. 
designed so as not to contend wilt: traditioftalwMc:e-"eervicearfcar• uee et -trMsm~ 

74
Estimates are based on conversations with Dr. E. Claire of Harris Corporation and Roland Zalite of Ben-Northern 

Research, Februay, 1982. J; McDonald of MBX tnc.,lormerty of TRW·YIDAR, .tlltifMies that bottt.lhe ~'uit 
termination equipment 8nd the inconng line card to the switch should be as low as $300 each. 

75tt is not clear exactly how the local telephone .COft'PMY will pufChMe the IIOitwant, $10.000 per switch, or 
$10,000 tor one Wll'llion ot the aonware which would then be eopiedfbt_. -~.._. ......... 
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Figure 4·2: Local Area Data Transport C&pability (N. Long, Bell 
Laboratorie878). 

facilities between the subscriber and the central exchange. Packet switched data transport 

facilities are mast 8p;propnbte for ttift'J cl~ of ~~'aha-J6~$f&.t~: .! '' :' 

[ r··: 

The user V~ill access LAqJ vi4~8 '~ wjre .~it~iif&! (~c:W~PR~-~~~e._ ,Data 

circuJt ;'A&.NJ>ITl$JJt ~ ::lh•h~~st~r·~ ~~ .,.~.-~ 1iqft!~_lqM~~rJ~~, 1 ~~ .,, ~tqll 
exchang~ \!(.ill p~\ U..~·di9i~t~ .. r·'~!l~I~)~Ab:e. f.~,~~0~Y~MP, .~el~ ,v.p!ce 
signals, a technology referred to as Data Above Voice (DA VJ77• Using this technique, the data 

cirCuits Wilt t10t contend ;with-.-~' tetePhOJta wagec(Ut~ e900k'but-wti,ope11118 

simtdtaneou&ly ever ttie aam81Wtsllld pair.-: ~.kft..._ unit wiM-fli\'8'8 datainput'p_ort:whk:llt 

7811ict 

T7 Long, N., Ibid. 

78ccm coll1f11Uftlullon lllllndanUt21. llllet ~ 

11'' 

' ....... 
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The voice and data'wiH be seipatated (filtei'IJd).and·the.voioawill be passed on to the local 

Swltcll. At the.oenl'Mnoe to: the: tocatswitdt;: the data1aigft81s.wilt be £orme¢ted to a port -ota 

statistic;iif·~or.'A1ldata•lignal8·wiltbe·t:oaeentratect:andsenttwapaoketswitchYiat8 

Kbps lines. 

' 
Infrequent users of LADT services may prefer to use a standard modern to make a data call, 

rather than pay the extra charges for DAV transmission capability. Subscriber acce$8 for the 

occasional user would be provided via a standard modem and the dial up network. When 

wed' in 1his manner; use of the faCilities tot data woutd tJteckldeyoice-.communications. 

Unlike, CSDC, the packet, architec,ture of D~ V ~01iqEt5 off~~e)l'{. challenges to the pt'!one 
· • · . ' ~· · · ' , : ·' , · . :_ { I '~. , ... ~, 'f \ \ . '; • 

cqmpany
79

. In a.?,wtip,~ the r~~~t,al !nf~rf'l•~!P? .•. ~ d~!"!T~~ftt .~,!;lit )let (ieveJ()ped. 

Tt'!erefore. near terrn,offerip~ of.~ese serv~.es ~~Jjk~~.~o ~;:~!u>e.~'",lltat. 

' • .f_;'· 1;,' 

4.1.2.1 Costs 

The data circuit equipment on the customer's. pt;ernises and the. entrance unit hardware 
. : . . . ~ . '. . . : . / ) r-.,., •. ' ' ~ ~... ; •.. ,;~: :-; !)1 _:_ ,' .:· ' . ~ : ~: 

required in the central office will cost between $200 and $400 installedm If volumes are large 
· · ~ · · ... ·· .. \ ~ -~ · . :·· :·:_;~-· ·: ·. ·:·:~ · }i~r~-, ~:~ ,b · ·~ 

enough to warrant tt}e use of cu~tom LSI, these ~ts wQuld drQp significantly81
• The 

· · ·'· ·. · u·, " : .. : .. • '\: ·; ·J·:.;,('6t; ·:; •;r;, .. · c • 

s~atisti~~l multiplex~~ w'IJ.pr~nt somewhat of ~,~arrier in ~~t ~~·a,~iQ.h ,fixed cost item. To 
' - ' - ' ' ._ •• ~ c . ' 'f ·.. .., ' \, .. ' ,,,. \ .,J ~ . 

justify it, there must be a critical mass of subscribei'Js. to LADT -b~ services in the same 
<;'""•" .. t'"'-:tj(:., :_ .• -~:-:··~ . . ; 

local area. Nevertheless, it should result in a fairly inexpensive per user cost. 

Finally, the local operating company must install a packet switch to provide data switching for 

interfacing to multiple hosts and long haul networks. This installatloA· t*awsnts. a la~ger 

departur~ f~r,the loc~l}elephone OP~f.~~ing.9~mP~V:};~nt~,,o~-~~,hn~l~y and_ fix~ cost 

thl\n does CSDC. Th~. LADT seryic;es will be introduced more slowly and in few cities at a 
'., . . ' ~~ ' : _,,. " ~.' ,j, ' . > .: ·. ,. 

time. 

79Aithough other telephone-switch vendors already offer DAV capability (e.g., ROLM, BNR, etc.), these services 
have not been offered on a city·wide ecale. 

J_ ~ "'l < "!' :: ~ 
80

Seiscor Division markets an Integrated Data Voice C8rrier (IDVC) system offering similar capabilities at 8Pf;teda 
up to 9.&Mbps. O\ier\3.&ft'llle ru.-ter't&M.,... vartt;fMriOII u•,iMuf:....at •••rt.-.thla~ '·'' · 

41Edmaa .. 'biilladenCIOi........,.wllh-tlFo·E·Oiiii'Uf·MMtii.Go...,....and·Ratand2alite"dBeJ.Norllern 
Research, April 1982. 



All facilities, including the packet awJtch wil~ :be·GWn.OtDy: ... klcahtailphone. company. 

Therefore, equal local faGiHty ecce .. andii:ltell&~~._,:.,.wiMI:Mo_-,alf ·lone; -haul 

carriers and pao~<et·natwortu~~B¥icee•:a·_..at!~~ fn....._..,·MIJbM. 

already introduced proposals to the CCITT for new standards to govern DAV. 

4.2 DTS 

In 1981 the FCC approved apetitiOn-bythetXerox.aor.....-. toialloGateapectrum tntha~'tO 

Ghz band (10.55 . 10.68 Ghz) for a high speed, local, data communication service called 

Digital Termination S&Mc~{'{bTs)•.:·,,:,··ftie ~n(J 9Rr;'d~ •li\1%8d ·catraers -~ 
submitted reques~ for ucen..-·: ors uaea· •·ri~Eki~\ifiadtS:t~ae-WherebY~~ 
communicate with one :or ;more' .:fb¢1f~-:~r& ttPill.W ~~ttklakfe Wittr'tonohiOI 
facilities. One or more nodal stations communicate with multiple user stations within a radiua 

of up to 4 miles. 

The user experiences data rates up to 1.544· MbpS. ToM iS used to trantm11t from th~ nod~ 
stations to the user stations', ~ .. USers 'tra~lt back to;~~~ &tjfiOns On a 1'DMA' or TfiMA· 
DA basis. Within 4.5 M't1rorbi'r1dwidth Bllc'&ggregate ~~~~ate of~.4·Mt,ps is achieYed (1'.'2 
bits/hz). The cost Of ~Lot~ 'Sy.tem is currentti ;quoted~' .;r $11';50b; Per user statl6n '~ 
$117 ,ooo per 120° central nrid~ ~to,M .' ·' ' · ' 

4.3 Compa.rison 

Institutional cable networks will compete for the c~inmercial ct8:ta communk:ations' ri.arket 
with existing telephone servic~- (DDS and leased. i~)-;' ~~l~r~ ~pfione ~~~ .lCSOC), 
and specialized carriers (DTS). Time will prove to be a determining factor in determining 

which of these services dominates any particular market. 

82Xerox origlnaHy called the eervlce XTEN. 

83Atter observing ~._..al.u'nl'r• c'·CIIfriers.tMtfllllred ao~ar&.t~jlft..;.,fleld to._. 
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At rates up to 56 Kbps, CSDC is an att11'Cti\14l att,.;.,at~ institutional cable service. But, 
' ' : '"> ' ; ' ' ; ' ••• i 

there is no reason to believe that market demand' will Stop at 56 Kbps. In those cities with 

moderate amounts of traffic, ~DC, ~ill ~ ~~~~ ~~· i~~ ,~ cities with large demands, 

or with installed institutional networks, cabte services wnt frnd their place for rates greater 

than 56 Kbps. The competitive dynamic between cable and telephone services will be largely 

affected by the tariff structure of the telephone company. At the same time, the existence of a 

competing medium will force the telephone company's rates down. 
~ .. ; ('? 

DTS has the ~y.antage of low co!lSlQJ.ction cos~. r*tjv,,~, ;\9 ii'Jtni,l!.!t!on~l. cable;, bu~,, if the 
> ' ' 'y ~- ' . .' 

institutional cable is already instaJWd. ~- advAI).t,a~e.~~~~~·,, ~ was exemplified in ~e 

LDD· Tymnet·SB~ ~i~~ (see Section A.1~~·2)J ~I.e ~~FD,":~)ijOmpl~'!)~nt each ?ther. 

Therefore, in th~ cities· thaJ, bave insti~¥ti01l~l :~ .~"YR-~~ "' 1 ~v~~~Qe, of _ D~~ I~ 

~leaf, un,leS$ it is u~ to COfllplefl\f!Ol the ~l~ JBP{»~.! ,~'' ~;~·.P~ties, ~Jlat,do ~()t ~~e 

institutional networks, DTS is attractive on a co~ ~- . It wiU. ,~, 11\JJ~Y years, t>efore DT~ 
.•. >- ··'···· •. . ,. .' ••• 

equipment drops in cost low enough to be of interest in the residential market. 

LAC?T is a very attractive alternative for the res~nt@~ mark'l. Ttt~ to~ ~ast of upgri;Ldir~ tf:l~ 
' . • . " ' . <, ~·~ .· . " . ' -

~hone; lpcalloop for DAV servi~ .. is ~timatf?4 tp ~r~~hatle~~t than tha,t of upgr~ding 
. . .. ·~· •. . ~~ . . . ..... ' ' . 

a two-way ready cable system for comparable services85• fQrc ~ices ~,~t)~n 8 .Kb~ •. the 
' . i •' .. : ' . : ' ... ·. ~ 

ubiquitou~ of telephone .f~teiJities :giv~ ltlf*t .. ~ .. a ·~~ous .adv~tage. In 

addition, the'star configuration of the telePhone<Retwork oftera;S8Ct,n;ity,and fnlud advantages 

over ash;~~ channei_Cat>t~ archi~t-Ot~; Ne'Seetlon 2'.3.~.z;O.V'tfi~'ather hand, there Is no 
,_"·; . . . - :-.'(L •. . · '<>;I• :.;. •. :LJ. ~ •; iU t[ ··~,; ~ ~1-_, ,' ; ., 

telling bow tong itowiiUake lor MMee aerv~ to ~r~~~; w wJw:n. they do 

become available, whether the peak data rate offered will ~·-date'; itnttwetttean time, the 

development and availability of cable services could consume aJI of this apparent advantage. 

As in the institutional mark~t. all three media,· ~ ~~ ~· ~h~.· will ·~ a part of the 

communications ba~~bone. ,_The charact~tics of the partic~itir·'co~'m~~itY.and companies 
. ' ' ,, ' . ; ' l .. ' . ~_..,. :. ~ • f 

involved will determine the outcome. 

Having presented and analyzed the technical dnlra.cteristtca'of Cllbfe1elevislon networks as a 

data communications medium, in the following chapter webrfeiffr~thts infOrmtitlorUrom 

the perspective of cable aperator& 

85Snowden, Personal telephone communicatlona, February, 1982. 
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Chapter Five 

Regulatory Issues 

5.1 lnt roduction 

The offering of data communication services by cable operators poses particUlarly interesting 

questions as to the proper rt!Oulatoty structure "for eammunicatlon industries that both 

operate the communication. conduit and sen servlces over it; Wh~;pay ielevision·, videotex, 

or electronic mail. In this cha~ter we outtlne the
1poHey context of data c6mmunicattona via 

cable and propose how the regulatory framework ofcatlte teteviSiorllntght be~most suitably 

adapted to data communication applications. 

Cable television networks offer peak communication data rates that are orders of magnitude 

greater than the telephone company's narrowband idcai IOOJf ·Tfu!t ''locat 1dOp", i.e. tntraeity 

communication facilities, is an impOrtant but weak fink In th~ ·U.S: telecOn'lmunicatlcmi 

network, as Charter et. al. note [18]. 

The availability of diverSe communications servtces ·tan proVide powerful 
leverage tor greatly enhancing the nation'sinlofmation·baeed ~y. · Tllft,weak 
link .no.w in providio~: ~~ed comJRLIO:tca~~, ~rvi~. 'PJ ~~.~~~~.an~ ·.the 
pubhc 1s at the local d1stnbution level. The diversity of serviCes po$Sibte through 
locat distribution is being inhibit8d by traftienal ·~ tM tcictJJ ~ and · 
prevailing regulato(y pofjcMt&. 

The use of cable television networks for data communications involves a technology and an 
., 

. . I .. 

industry, both of which already exist, but for wholly different applications. Cable has been 
' ;;}; J ; ' -: ~;"' . ' ~·~ 

used principally for home entertainment television signal transmission. But, given proper 

system design, it is equally appropriate for transmitting and reeeivi~g data to and fr~ 
residences and busine&aM. Data oyer .Cilble · ~. f~Ull ap~ compeJUng policy 

' . ' . . . ~ . . ~ ... 

questions. Such questioi:Js indude: 

- Is cable operation a broadcast or common carriage function? ta it both?· ·. 

· Under which jurisdiction should cable fall ·· local, state, federal? 
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-Should the operator of the network facilities; haVe tuU :emrot over.the services 
provided over the network? 

Cable is currently categorized as a broadcast service and is only minimalty,regulated by the 

federal gov~rnment. OJ?erators are grante9,. ~r~,and -~Y~9)~":' ITIOnopoJies by local 

governments which last typically fiftl:)en;¥~~~: In, cor:ttr~, ~e.~tto'¥1 and IT\OSt other 

transmission services __ ar~ regulated. 8$,;(:9mmqo carr_if11'$ J;l)',, Q9Jh •. ~tat~. ~nd.fecteral 
' ' . . "~ ~ ... . .- - ·, ~ - ' . ' .,. -· --~ . . . 

governments. _cc;unm90 carrier, reg,ujatior1 tr~i~pfl~!1¥qi~ r~ pl .. re~\olrn reguJa,tion and 

two fundamental behavioral stipulations: 

1. 8etvlces are made available to everyone on a noh~dfScrimlnatory basts, and 

2. No c;ontrol is exerc.ised over the conte"t ofthe,~mm~~icatio~ 

. ' ' ' l . . - :' . ' ·. . ' ~ - ; - \. . ' ' i: i • 

The dichotomy set up in· the Communications Act of 1'9'34 treats common carriers and 

broadc·asters qtlite differently. Broadcasters ~~ .biven contrOi'~th o~e; .their t;ansmitters 

and the prQgrarri~.;;or content, of;their bf~adc~. lndee~t~y~kr~~d accountahi~ for the 
content through such means as the Fair~ &ctrine and c&nin~riity Se~i~e rules.' ' In 

~ ·: - ~ - -. i ~~.- -.~;,:· :~ :-~!::,)1, ~--;0~, <:--;~ :,c:·~ _.. -~~, .. ";_-.:.-_it ,· 

contrast the common carrier controls only the conCiuif, or transmiSsion media, over which 

communication signals are carried, and ;is sPebtticBtly. prohl6it~' from' e~erting .. ariy.'co~trol 
·,.,- __ . : . .. -· ,··-~ -~ .c, .-·; _ j ~-,., · • -r _ - .. -. -.. , 

over the content of those signals. The 1934 act granted tile. Federal 'Communications 

Commission (F9G) juri~iction over both ~ct~'"' :~~,a ~r~~e ~t9Jj>r~viS,ions for ~c~. 

In addition, the act stated that serv~e$ r8SJ!JI~,,ijfldtp!,.one ~t~~l?f;~Y~~;ipns could }lOt be 

subject to the other set as well. Until r8C_fJnMX .It w~ s:tPt; diff!CtAit, tQ .~etermine ,w~\~ 

communi91ition seryices belonged under wJ1i£~ ~~&JiJ~· Toclaw~!~t as the dic~tqmY 
. . '· . \ ',_ .... '• . ' . - , ~; '' ' .. . '" 

betwE!en _f:()l"flputin~ and C()'!'mun~tio~ ;has -~~red .~q,a. ~It o~ t~hnologi~ 

developme~ts .• so has the ,demarcatio~ b,e~,"'~~~'." .CQ~Qq,.~,~~ier ~d b,rofl4~ 

technol~ie~ · .. Home and ~usip~ information ~·P~-f'~1pr~ ~Jltch wi~l deJNer ~lf~ 

and data via broadcast media which are traditionally used for entertainment video television. 

At the same time, broadcast two-way television services use data communieattoos for poHtng 
I 

subscribers. 
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5.2 Regulatory JU1isoiction 

5.2.1 Background 

In the 1969 southwestern.declsmn•tfie·1'ec-:s rofEt'l~·cabre t&gu,.t16ri wai defined to InclUde 

jurisdiction over all''servtces Which were "ah~n~,Y tcfbr~alit1na:*.! nle 'sate furictfon~'of 
cable operators at thliti titne was to retst~BasftioJef me- a1r 'Uiievtat011.'signihs '~c:f 'ihe 
Communications Act of1* .um'~rant~rth~ Fee: i~ '6~~ili~~asttrid11 . 

. ?~ ' .-, J ',"'~.,-· ;:· ~' 

The FCC's 197:2 Cable TeiBr($/Qn f1NPQrt and O!fl!f~- eet.foqtl.~ral19,f?~~Jl.~ ~cable. 
In addition to channel capacity requirements, the order included a two-way capacity 

requirement for all systetnudsef'Ving 'ffii)O..'rnitt<•. ''thft :reqult~ni'~t~ftH~t '&ach ptant 

should have ~e , "t~hn,if.~~ ca"'~P'ty, tgr, np~:~~~~u~~~~~ csw~~~~~~"f1·)~11 c:t.ld .not 
require th,at the servi~~ ,~(flt~~~~· AI~,O,~~ ~~ F.$~-~~8~~ize~v~~~~'~·~-p~~ay ~lcea 
were prematu_~e, the .r~~pm~~ -~l;lind ~ch ~'~~!a~!9f: ~~ 1P, ,•tm:~t~ ~~~~fr9r ,addin.~ twO· 
~ay capabilit~~ i_n th~ fut.ure._ In June C?~. ~~r~-;!IJ,~Kff,!n~i!.~--~~~nrE!$1~~~ucmu~ r~rictl~~ 

IC'c~l fran~hlse boards from.,~uif'!ng, .~~~~ .~ri~~1~~~",~ _req~~~~~(,·7~~: F:9C ~ 
afr~id ~hat som~. requiremert~;,!TfK>;S8d- ,i;»Y ;~ai})C~~~:~~~. ~ ~X~:~ ~tl' st~~·qf~ .. ~~art, 
and would prove prohibitive t~ ttte _cable ~ratw-. , , , . 

·' · , ' . • ;,~ ' L'. ' • .fli 

In 1975 the FCC open~ an invesligAllbri lnto thJ' ~VIabt'lity of maltitainl~ the two-way 

regutationa~D ;'·the ~e fndustrywas}¥1crtfi>Je·1ft~'t~uifemerit~o~ed. Because the 

mark&t still showed no Signs ot pioodtina''r~nue& foth aper~toiS':ble extria cOst Of 

ih~fflhg two-ways~ WaS vleWed-'al oJ.fiy'l)uf~ine; ·111~ triaostry claHhed' that the 
~lct;a cost was an}"'ihlri:trBm m to '14b tJe,.Ciht n~~foH~IO~~Y cliPaC1\Y1~ tflat 'ats0 
sa'fiSfied the new ch-an~· cat)aetty -teq.Jr~ta: 'iiui;w,i·r:ec· ~~tiiried i~;Po8iti6n' tt1.it \he 
very high cost of rebuiidln~ri t1t\-!~aY:~ 'w~a~t~ '!fl4{~vet~ ~I 'adtJftfOn&f coat 

~" .~;; ~ ':'1: __ :i' f' <;. tt\ ~ ·~' ,,,~ .:· . - ,-: l'/ ~-! • 

88
Unltecl Statea v. Southwestern Cable Co., 392 US 157, 1888. 

87
1934 Communications Act, Section II. 

88
Cable Television Report and Order, 38 FCC 2d 143, 2 February 1872. 

89
Reconsideration m cable Televlaion Report and Order, 38 FCC 2d 3218, 18 June 1872. 

· 
90

Notice m Propoeed Rule Making in Docket 20508, 53 FCC 2d 782, 784, 3 June, 1875. 
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incurred in building with two-way capability from the atartrThe'fiGC dttt•lin\lt the requirement 

to only those systems with 3500 or more SUbsoriber'B;"eo 88 not to ~en;'smaUer, leSs 

profitable: systems. 

the Jurisdiction of the FCC was questi~.·. ~~r .· tpe. -~,A.R.U.C. -decision91 
• which 

co,ncluded that two-way_cable communicatio~;whlc.b.~•~~no•l~~~-Wer~:n.Rt: "ancillary to 

broadcasting", and there.ff?s:e pjJ;i pot fa~hy~~1tl3• ju~WHR~cn.-9~ F<;p.,r:egulation of c~ 
'· .. ~ - . 

television es~ished in So!Jt~stern. In af.~fJit~,,theV1)Y~e··~~~~t~ r~rictions 

of the Communications Act of 1934. 

In 1978 the courts acted to severely limit the FCC's jurisdiction over cable by overruling the 

~ncy'sauthority to es~shJocal ~-.r~~~~1 , J~~~~ r.equir~en• w~ 
abo struck down. Tru, basis to.r thtt de,cision. ~..,,,~,JfKlU,~e~ ~-the_~a. 

operator with common carriage responsibil,ities. T~ cqmJl1u"~-Wls.actJ~~~tJy.-S&ates ~ 

if a media is regulated as a broadcaster, that it must be exempted from common q~rrier 

regulation. Therefore, so IQng as the FCC_ chose to.r~~ ~~ ~·~GUiacy, lq,_ "'~asting" 

(as stated in SouthweslfJint tM FCC d<KAid n&t~ti!Wt·bGrrwndh':eartUlge-~nts. 

By this time, however, .WI9:\¥ay_~~pability ha<f~olne·a Cfr~ci~. et~B_t io th~h·anchising 
process. 

5.2.2 State and local regulation and federal preemption 

The Congress and the FCC currently advocate increased .~r~~-•-tt-~~,1) of cable at the federal 

level. This leaves the states_ and municipalities to apply regulation as they see fit. In the past 

this responsitritlty~With -tHe'inoriieiplFfr&~ bot:JW..'lltYi! as 1he'ihttuence ol the 

federal government recedes, the state legislatures and public utility commissions (PUCs) are 

playing a larger role. So lonf•·•;~~lt1lfnlintifUf~llllbte\'theemphast&on local 

and state regulation is in accor9 with-~~~~'-· ,:,,•i ,; 

One foreseeable problem with State regulation of cable is the documented tendency of State 

91 National Association ol Regulatory Utility Commiaaloners (NARUCJ v FCC, 38 RR 2d 393, US Appeals District 
Court, 1978. 

92Midwest VIdeo Corp. v. FCC, ACLU v. FCC, US Court of Appeals for the Eighth Circuit, 21 February, 1978 
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governmeQts to . pr~teot exjating induslriea; in. this case the lootd t•phone company (42]. 

This could ~i- the 6tate PUCs tow~~ eoklr~nt stf~ct CQfM'Ion Garlier regulatioo for data 

over cable as a means of protecting the telephone company. But, should the .aate P~ take 

action that is undesirable to the cable operators, the operators could respond by running their 

systems across state lines and thereby fotci~ tttern$elves beyond state jurisdfctton; assuming 

that the operators gain rights ofway'frbm neighbOring ~tea. Similarly, the FCC or CO~greas 

·might react to seemingly unfavorable state regutation ~: tJreemptmg· State Jurisdiction if It can 
show that proi'()Sed state pOliCy Would distu,;t nationaf'pOficies, i.e., lnc0ri8istent state 

regulations could prove a barrier to standardized nation-wiife Service, Jtist a's local regulations 

could prove a barrier to coordination of state-wide regulation. 
'l k, 

The 1976 report of th'e Subcommittee·oncommunteationaot1he Committee on Interstate and 

Foreign commerce of the ·u.s. House ofRe~sehtattVes recommended that State regulatiOn 

should be retied upon more heavily, with simuttarieous tessenlrtg of locat and ·Federal 

powers [t9): 

The federal regulatory rote should be confined to those aspects 
requiriagnatiQnal ~ineatiOA:of·s~rda. .~ ~aas·~ 
defined, and where federal preemption is called for to avoid 
interference with federal ObJectives; the I()Qic df preef\1ptfc)i1 Shbuld 
be explicitly stated. 

In their work on electronic publishing, Neustadt et. at. [47) propose three criteria for judging 

~~~~~oo: ·~ 

1. Is it ancillary to broadcasting? 
, U-' 

2. Does it fall &.IQder ttw <:ommon ~r~ *tion..~ioa 2. of.~ communications 
act? · · · · - " · · 

}' - < 

3. Would non-federal regulation disrupt teottu.t•lederal ~ 

There are three areas in which the' federalgrivertimenhmgtW ttwm J:;reempt local and/or state 

regulation: 

1. Content regulation. 

2. Intrastate information services, i.e., data base access. 

3. Intrastate transmlssioo. 

------·---- ---~~- ·-----------



Preemption of ¢ontent regdtation provieions are· likely Gft.1he basis ..at rfttlltlhg · :fht 

enlendment,infriogement.. Simi~~ ·unc:t.r ~ ... ~i' regui&Uorf•of,'intraat*tatea for 

tntormation·BffJViaas IRigbt*bwpreempted toprCIIIItllll~tJ.ef~urGII8i <' •I r'' 

The mo~t difficult case is that of intrastate tr~m.~~~:'~~J:,.l ~~rqR!ion:was e~plic,itly 

~ruck down in N~RUC -~~~ beca~ toqJitiJ,f! tv~df~~~,~~~rc~J~; ~'fcthat.,lo.C.al 
regula~ion would hind~r Jegi~irnat~pl4ti~'l9f~i H¥t 19Z~,.~i~~J~port [19l_~ 
that Pfceernp.tip"' of cable transm~on reg&AI~~ w~ J~~ .~H~~~ Jq, ~.P.r~PUPf1 ~ 

. J_ocal )elephqn~ regulation and the.n,tPr:~. it, 
1
Was .Q~; MPr~'-,-·,, ~e"'! ~O,W<\ ar94J~ .tll~t0~ . . ' . ~· - ~ ~ - . . . . 

}edel:al government ,~~s r~ict. ;f~~~ p~iqp }~QIOO!ffi~ ~0!1).,)?/.f,er:~~).nfo.~m~ 

services over their local loop facilities and therefore, federal regulation to assure som~t~f~ 

of separations or leased access on cable facilities is appropriate (See Section 5.3.5). In 

·addition, uae CJi iCaiDie .tor; data oommunicatilms ino,.._t .. ~·thatnatiu*at JMJUey 

will• be disruptea~ if OO'iedafal·eeordinotian• lsi altawedif011 :~;In !light 'Of· the ~ 'Con&ent 

·decree between AT&T.-d:the ~-t·ot w,.t~~a:esue·Qt··aecesatan.and the 

relative competitiveness of local o-.atit1gcomp8Rieaf_.ifaealed~S¥S. · 

·; 

5.2.3 The Local Franchising Process 

Cable operators apply to local governments for city franchises. A board or committee of the 

local government detines a set of criteria to be met by all applica,.. Th~ crit~lf. ar_:e 
:7~·,._.._ ·-·~.l'>t:.:· .. , 1 ~ ~-·~r~{:, t·~l~l ~l:t·J: ~ _.:·~~ ~-;1f~f''~ ;; ~ -_·: 

minimally determined by federal 'regulations,"' e.g., .Wo~way 'readY capaoni(!M, maximum 

franchise fees that can be required of the cable operator by the city, etc. The franchising 

process has become highly competitive, and requires significant resour0111 Glltltbe .,.rt oflhe 

cable operators •. part~Y,~:th~ l.~f,fj~~~~.#ffW~m~~' ~tition 
has led pr~tive.franch~~ncr~w~a.~~~Y~~~An~fort.to wln.ltle 
francbiee. 

' •' ~ . I ' 

.,• ,, 

:;_ ~BrqokhavenCalilje T~:hle• v. ~~F ~7:11f;r~.q··~tQpr~.in ~ 1o 
promote diversity through development of national pay tellwillion .-vicee. 

04 
:. -~ : · . · ·. :~rn ;·~; ~~>:-~>.t ti~,dr 9tH?~-. >~_:(~_. . · , ,. . ; .· .... ~ 

National Aasoclatlon of R-r~ulatory Utlflfy Commlaalonera (NARUCJ v FCC, 38 RR 2d 393, US Appeals Dislrlct 
Court, 1978. 

8i .Janu-ary 8, 1982, conaetit deCree ~nc)unCc!lef 6y ~ GreliJf·· ' ' ' · . 
' ' ; • -~- '' • -~; -~.··: . - • ' -~' . ! 'l 

98Tt1ii ',ie4ulrernent ror rasourcee'h• cofttri- t(tth. C()~~ ~ ~List • .,a the..,.,: ice Of 
dominlrifWtftple System Opef~.'i.l ... ~·~~.:~,~~' ~:.·· ... ,.:,:' '', Wf)UioU\~-~ntry~. . . 
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Alter applications are aubmltted, they-are reviewed-by a ............ of.dleJocal government. 

tn the past; community ,gmups h&Vie'~~ ta oue111•· =the: procea&;Jo insure adequate 

community input. ·.-~l·~ J)I'OM8a=iaofteltibae!8d :on;;favoritiam of .day 

officials which results in non-optimal decisions for both the community and the operator. The 

technotogy of cabf& serviC~ hlia' bedome mOte sOphistiCated ari(j - a reSoft It IS even more 

difficult tor tt\e locat.govetnmenia to 1J6ih·· &line' Wtat!Stic trancl1i~ :redUirement8 and to make 

Intelligent and ihformtk! 'dectstans.· fhe lnvdtv~rtfor ·th8.108ifbbthmerclat sector In the 

franchise definition ancf set~tfon prOCesS coukffend ~ teehn~at ~}(perttse necesSAry. On 

the other hand/there are paten~t ccJtafrtets 'of inter~tihat might' arise 'between commerclid 

and community interests} Currently J)attibfpattdn fjy· ~tltntfail comnt.rcllit ··uurs ·of cable Is 

mlntmat. 

During the next two years lhe fnlncftiaing proCBSSwitl:come to a•otosedn most. of the major 

cities in tbe u.s. Jn the ; meantime the refranehiaillo ~.rwill:>flegin 88 fifteen: year.;old 

franchise :COntrac1s begin'to ••·. :Mumcipatitteara~ 1 q1tlM8v1UD users Will nave to s:tjust. to 

a new set' of issues .and JV()G81'1ui'8&:Uaooiated Vritbr._..._ Of cabhtce:tevelopment and 

operation. In Section 6 we discuss guidelines for making the refranchising process a more 

enlightened one with regard to data communications. 

5.3 Cable as Carrier and Broadcaster 
·.. . -,. _ _,.. •.. .·-~~:-( .• ;'' 'j~:· , .. 

5.3. 1 Introduction 

The application of cable systems to· dsta commonfeattans raiSes many questtons as to 1he 

proper categofizatron of'dabfeas'a.broadellat·medlurii:'t-Jn•~: ilntl-c~e'd first 

amendment issues are of increased importance because of the expansion of $$vices 
possible over this medium. Cable could confuse the separation of-carriage and content 

because operators control &tit faciltti8a'and;•~lil•"""· •"RtttrWMbined~l also has 
anti-competitive implications97• Oth~ ;;rg~ th;t'~~,~~h, ;.;; ; ~~ ~~e ~le System per 
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city there are other competing communication services which pteYent cable from acting as a 

true bottleneck, such as over-the-air teleViSiOn, te~. dfgitat ·radio, digital microwave 

{see Section 4). 

If cable does becprne a significant and unicwe c.,-rier for infqrma~on services, jt is important 

that many diverse service-prov~ers be rented a~;cess to the,cabJ~ facili~~ for tr~mission lo 

the home98. There is concern tha.t the entire spectrWJ'I of ~,~ Jl1?l ~ pccvpied by the 

cable operator's own services, nor that the cable operator be given ultimate discretionary 

powers in • refusing or granting transmission·~~ HfMOneatly, .common cllrriage principles 

have been relied upon to..-egutate the use of bottl~k hteeut~·in our soctety.' 

To date the FCC has not cle~ly determined w~t ~ kwt role oOhese .$9fVices should be · 

broadcasting or commop carrie{. The FCC has tl~ed ~-Jff~ ~ sep~~ of carriage 

and content in cable in response to the ar:.gument;JA&. wjth<»J!:~I)trol over PfG~mming.and 

the direct service of the ~bscriber mtu'ket, cable ;Systems Q&¥ejopment woukU~~ stifJed, 

Cable operators are, as a whole, opposed to any reference to their services as "common 

carri~ge". Common carrier tradi«onally connotes $riQ entry~ exit r~g~l.atiQfl, in addition 

to rate of return ,regul.&!tlon, separation of control over content and 4arr~e, and non

discriminatory offering of .services to all99• Many in the cab ... ~ustry f~r thatif ~ state 

PUCs perceive these new aervicea as COIJ)petitive with the teleph@n(t e9mpany, .tttat the PUCs 

will attempt to regulate .. Cible ~ccording to .commpn carrier i'4i9flirJes .. They _believe. that 

given the capital intensi.v.peS£l of installing a &Yft,m, ~ ~-long pay.bac;:~ period, rate of 

re~urn regulation would make their sea:.v~es unprofita~ , ,ln. p;vtk:y~~. the cable .fn~us~ is 

concerned that their prern4Jm and pay:.per-view,,tei$V~~-~oft.~ \¥ill.~ "r~ulated-away" by 

rate regulation. 

Even if the state PUC'e were to agree to classify som,e ot the cable services as common 

carriage w,ithout r~ of lE!WfJl regulation, the .~ ~ratQra remain concerned about the 

separation of carr~e and.content, and about.nan-Qiscl:iminalory ~ req~o~irements ~ch 

981n earlier sections of this report we have provided substantial evidence that cable Is indeed a unique medium for 
two-way data communications. 

99
0ffering services to all entalfl a commitment to buHd facilities on demand. This ts discussed further in Chapter 6 
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might 08 pJaced on cable ,aervlaea, if\ck.lding ent~:vtdeo.! -Henry Gelel.-i .Ira 

Barron convincingly, W'UtMH~ a ~.to --~ [ll]. ~NQW8ttoo. of cable 48rVice8 

should be on an individual channel basis, as opposed to a system-wide ~. aiiKle· some 

parts of the cable are used for traditional broadcast services, and some parts are used, or will 

be used, for two-way commuriie&tlons Of varicxwlypes; ~~iriSUnr eabfe operators 

their fair profits on· pay-per-View serviceS, Whlfe;tmMin~ftH&' ·public ifiBr Ose of the cable 

spectrum Used for 41corninuntcatfons", 88 oppOsed to ·br~rig .. (aee 5.3.6). 

lt is il1\p()Qant to examine what. C4mmoa .. Q4lrr4qe, eJfluifi9Alicm. in,tpliee, and why the 

protections thaUt implies are ~~fO.r~~ Mlt\,~kma:te••vlces. U cable 

represents a unique communications channel for residential homes and commercial 

institutions then,tt'fs ~bfe to ~-ttte ~·~rruwt;tb)'be·a ltmtted resource, 

which is "affeeted With the pub~ lntereet."100 t>*tktfflO seetiohi 81-ttUs'tepc:Jrt support this 

notion, f.e., ih many comtriumtlest cable'~ll 'lftdeedbe:~ unfqiie1Bila'' UsefUt' inedtum· for bbth 

private and' J)tJbliC sectors. It i$1n the com'Munlttea't~!JnfitjttHucanyuniQue medium be 
accessible to all parties on a nondiscriminat~ry basis. 

In ChaJ)ter 3.2.2 we discussed the need for 11Wf'tfPte 8eMr~·'tn some detaH. It is In tht8 

capacity, in wtttch the cable Operators have no efteetOitthe co~'df'fhe communiCations 

betWeen patties, that they· might be asked t6 ·operate 'In' 1he 'IPfrlt';of'a •iommon carrier. The 

sepatatlon of· control over ·content· and carriage- c6Uftt" Obviate-1hi'tte'ed ·for ·$peelaf regulation 

c:tt cable catTtage services. 'The - operarois•·· cmffltet :of": 11tti9Mf · · ·t:MtvleEm renting 

communieatlons capacity to otfler eetvers, lind. offeriri\fserVfcn 6Wr~the' medium which face 

competition from thetle othM' ; serwts' -wOUld ·be. eltMfftatec:t' Cbmptttte ·separation Is not 

feasible tn the iminedhtte future· for ti&riOmic'; ~Mrdat; .M'~onat:'rea&dns Which W& 
discuss below. 

Given that the conflict of interest does attst, the community ·iS'eoncerried that the cable 

operator not infring& on firSt' amendment. :TigtdS- . 'fW·' • monopo\lztnb· 'a medium . 'of 

communications, and 1hat fhe OP8ratot:·not'q8o'flil"aritt~e--- pr&c:tteeS, by 

monopolizing the cable-based services market. In the past, most public discussion of the 

potential for First amendment infringement has focused on video entertainment Uses of cable. 

,-:.. 
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hi particular,· by controlling"" aft 'Channels on the cable netwoi-k the operator potentiaHy· exerts 

axdtssiw cOntrOl over content~ thereb\'41wrif~ttfe~·ot vOICt& alti<Jirtfrthges on·FirSt 

atnet1dfnent'rf9Ht$ ofi'tu~s and> diwer ·p;ogramm$;s.···feday, IIese *OU!nents carr{ 
4dded weight' 'dutf'lO ~ antkl~tftive ~catitlt\&· 'dl · 'monopdly)lcomrot· oYer data 

communications services via cable. It is not only a concern for the privet&· testdentlld 

community, but for the commercial information service business which plan to offer cable-
.r:.·-·,.,_,,_._,·.!:.··, 3 · c: , ... t.:.;o!;··: t ·.-. :.~-.·~ .Jl tt:; ~~:;~;l~--' ;$,••r.-~.::_··~: .. r; · ~- ~- :-.J : -
based services as well, e.g. banks, catalogs, other videotex servers, and entrepr~urs . 

• _,,_, f - ;:;:- • .\-:" ~:t!; "--~~-- _,._- o•~J {· .. ;H ;f._t~~fi ~;_: ~ :·· -~ 

Neustadt; Skah, and Hammer· botltne · M' iPiree ·~·y,r:reg\JiatfOtt ;tftt: mtgHf & applied to 

••i!ftectrorne Jfut)Hsttingi~e(i47J, or tor oot.,:;u~; twe~~ dilttr.. · ·>-' 

'·· . ~<1}' - . ~ , ~:-~ • f-J··..... . -:-·.~ _;_ H:;·tj~--. _}. .· _ . . 

1. Content regulation promotes the provision of public interest pr~rams, exclusion 
·· of·offensfVe and1\J~'~rial; arid%\iing-6f1irfM.IItttfieltyitifVi~t~'~01':-· · 

\" ~ 1 .d~(~,:-.;-rt# : . 

2. Economic regulation promotes reasonable, nondiscriminatory rates and rate 
str.uctures .. 

.. ·.. ~ ' 

3. Suuofutllf'regtiJation promotes etficlencv, eompetitiiJnttiWttiversity of oqntrot;.Aa 

Neusta~t, e~: 1'!1 1 :gqj~~ PHt.l;;~~lep~!]lf.~h, W£X,~~8RH .th~Y,~ ~if~~r· )flth~}lf,~··· 
on the theory that competition can ac ieve many Of e goals o content and 
economic regulation." 

Structural regulation is important in establishing a balanced industry structure and regulatory 

environment which will foster and encourage many diverse parties to develop information and 

communication services. Economic regulation will develop over time to compensat~ fpr 

inequities which the structural ;egu'lafl~ri' is 'nor' able "to ''oW~~··' toritent. ~~ulatio.;· is ~t 
necessary for data and information servi~§.it'Sirt.b'lW-~~anw itedriori\i~;:~ulatY6n~ ;ire able to 

assure''MMifmOft~otv01ea,_atcessto·tt'fe~. · :·w ·Iii 

5.3.2 Content regulation 
,j; 

;t 

l •• 1 ~, r .... , 

.t. <_:; 

101Title Ill, Communications Act, 47 U.S.C. 3)1 (1934) 
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scarcity of broadcast channels 102
• It is argued that~ r~l~~~!~ve not enhanced the 

quality or variety, o( programming and have f1lerttiY .a,nted Wr·li~Wt Jbc;tJflrst Am~ment.rigbts 
of. the broadcasten;~ .&,l the case of dc»a. scar:cit¥-~-., ~ a ~m. but content regul~tion 

does not appear to be an appropriate means of·~~ ~ proOJem, .for re8SOI;1S 

described below. 103. 

Because of the transactional nature . of the two-way information services discussed, 
. ·' -· ~ . :. { -

subscribers do not require the "protection" that 8ome content regulation is intended to 

provide, i.e .• from obsceAities. This tr~na4 ~e.proyjQesJor user discdmination, not 

necessarily available on broadcast. tetev•. w~re. there. ar.' a SCJfOity. of ~han neb {other 

than by turning off the receiver altogether). It is also important to note that the mere quantities 
• ,- - - ' • - • > • : ~ ' • '- : ' - ': ~ •• ) ~ ( ,' • - • ' • 

of information available frqm non-br~d~. ~lPrrnation.~nfipe$ make enforcement of 

content regulations infeasible 104• 

In the provision of communication services, content regulation is particularly undesirable 

because the implied responsibitity for matters of :eament prevents: the Qpe.Fator from behaving 

like a comrnori carrier: a far more appropriate mOdal for a communiditldns·facillty. 

102
The areas in which content regulations are currently applied by the FCC include: 

. - ! . . 

- Fairness doctrine -· 8CI,Ual treatment of editprial sub;ect mau.,. 

- Personal attack corollary -- right of an indi\Udual to.~ it:' ~ .IQ. cl.r811d himself/....., ~~~ 
personal attack on the media. 

- Political broadcasting rules -- equal access to all candidates. 

- Local origination -- channels where the operator is the only designated programmer. 

-Obscenity-- restriction of certain ~tenal.c:Onsid8r8d offehalve to the &~rilly. 

- Advertising codes -- legal and fair advertising practic• 

103
eontent regulation is not applicable to regulation of data communications services, in which the service 

provider exerts no control over the content of the communications; but, the inapplicability to Information services is 
somewhat less clearcut. 

104
The amount of information stored in a data base is not limited by the communication channel via which It is 

accessed, but by the practical limitations of the access procedure, i.e., how hard It is for a uaer to find something lri a 
very large data bue. 



·s.3.3'Economt'c regulat1on 
' (,,: 

-~ ' . ,. <L,· ? -i • ·:: ;(·,~ ·:_~~_. -~\N 

Rate r~ulati~n is ~s~ in the case ~f_most ~ublic ~t~~it~~·.}.~c~~~ t~lephope! 8fl,d .. ~~~ld 
. ·; ' ' \1 \ ' • • , i " "c " '.~., ,)'' "' l • ·;__"I ! -\ '•,:' \_ ~~ · ;,_. '. 4', •': ·, > i I~ .L" I . I • • . I ! .. 

conceivably be applied to cable. The objective is . to li"1it th~ util~'s ~iii!)' to ex.,tr~ 
: .~- -~ r_ .. _ . ._, · · <,- ;· ~ ·w- ·J .; , _;:;t;-~) {"~~ ~_;t~:d :~nG·-. _jd~ c .. r 't-'L •. q,·.J;t::H:~ ~':'·~ -; -_;L-,~.., 

mono~~ly ~rof,its on .~e ~,~, i>~~ ~~ ~nat~~~:;:~ .g~~~:· ~~~~~¥Jt;;~'l t~, !~~u,re 
nondiscriminatory pricing structures. Rates are ty~ally set BQCording to an allowed rate of 

~~ .~i _,r_,~-;~:-c::::!ZE --~ ,.- ,· .. - ._ :· ·:·;i·.. :·~ · · .. :·~1~3~w~·r (.OJ~-~ ,ytl1HUP not~;:...-JrL:.·!_""·~' .'fi:.. ,·i e 

!etur~}~~R~.i~:~ the firrn·~ inv~~~ts~?~.r~te ~~; l;~~,~~~,g~~~~r:nif ~~r~~!~e~~,~C? 
~ure ~~a1 .• ;~~c~.t~ all ~~;~~~~~ ~~st~~;~.~ ~~\e !~~~c~~ ~~~~~·.- .~~~ ~~u~~~ 
utilities (e.g., gas, electric, telephone) have been burc;tened with the slow administrative 
,;· :i ·' .. ;.t".J.~-.. --·,: :·.·.· ,,,_~r:·.: - :·. ;.._, ... t) ot .::;::~~:::·: ·~:>·;,:-~_·.~· er~\ t-:7a bl.uo:) -c::~~rtr--a~:::~:~··.r :~~:.:: .;> !, ... ~ )trl .. ,;!·,:rr,, _., 

~~~c.~s n~~~~ to ~.f1~.~~e ~~J~~~~~.io~~~~~~!~~,~~~>in=~r~,e~~,~~~~',!Y ~~~lc~~ 
in_ tir,n.~ .o! ".l~ii~hv!J~!~~~:~·, :.:~ :'~'~g~~:~~~J~e;~~t,, ;~ff'!~~~· h~11~~1~ .. ~n 
burdened by the· h¥pothesized tendency of utiJities. !O over-capit,lize and thereby increase 
'.: .·: --,··:~i~_; 1 1 ! ;" ,~·~..-,,~).- :~m ···;;;~¥r: ;·lt ~ ~:·t ;·<:· ---;:1l};Ut~~:r: --~-·) tf:,·.~~-;~·--r· ~~·\;~··d! ':?;.· )-,:'< 

their rate base (7]. 
• ,, . 

There are a number ofJC~on~;whr)t ~,~~i~ab~,}OO:~~~ ~~;i~~n~l[\~t~_/~~~~.~~ion ~~.t!'e 

ca~.-~~ dat~ ~ver .f~ble. In, ~~~!?~i ~~}~~.,.!~~~~~~,n~£ of ~~~~~mir,w,{tr~itio.n,~ ,~~~ 
r~.?ul~~ion •.. t,he. ~,i~i.nc;,en~i~e , it, ~~~~' -~~ , t~ {=F.:~t.~ ~~~~. s~~~~:r~v~l~1?.'rrlt .. 
Currently, cable operators ar~ not subject to traditional rate reguto,tion apart from local 

.-:-· :' •. :. : ~- ~.,-: 1_,.; y .:· -~~-:",\~; -:·· • . "tH") ~f}1f:-;::.~:·.~, r.<f(ly.},) 9ni .z_r:·.:_:·:'.'tJ:: if(.;_;· t. 

constr~ints on basic, premium, and pay-per-view televi~ subacribe.r fees. l3y entering tile 
,. ·:·: \~, .. ,_ '!.!: .··'c-;.··.1··. <:•tf--(i: .·::.J.tJ~-:r-·:, ~H;:~G:J ~i':~ pru.;u "!V'\'",: -~"1-":.+b·":··i·.·:. :k·.~:· · .,, . 

uncha~~ m~~et.. ~f ,.~e~~ay ~~m'2~r~}~~)' ~~~ ,~~!!~; ~~:.;~!~ f~~, ~~~ u~f~~~~ 
re~~nue S,~~e~n;t,~~,ac~·.~ .~~r~,t~ ~~~ur~ ,?~o~~?':-~,~ ~!!;,~":'~.~~~·\;l~~r;v~ ~~.,~~bi~ty 
that t~i.s ~~~~~(~~i?~ •. ~igh,t ,~ ext~nd~ '~LO,~~.~ ~~!:=~' ~~n~~Pr~r~1u~c~~~~~~~~ 
view television. On the Other hand, given that the cable facility is to some extent a unique 

municipal facility, it might be desirable to restrain the potentiaJ monopoly power of the 

operator. 

Access or service charges will be paid by both subscribers and Information service prov~! 

Subscribers will pay fees to the cable operator for access, and/or to the data base vendor for 

the information which is accesstlcf8t~rovti1iKt! 1~;.iH~~;Jw~'~;~~r.:nonilored by 

the locatfruM~se,-.d8 ..-st•·~qSeaul~,....databaaMfB'- is widely 

viewed as inappropriate because of growing competition in the "infor~on~m&rketPiace" 

~ is betiavect. :wiK _,ef4,,eff.icMM:jlri~vtlh•._l "i' we;r-!MiitafJt;;;tei·mMdate 

~proper" ra$ei.W~of,ildofmati0ft.:·~~ . ..-81f111M:JBrtiDulat'need·,fDr 

additional rate regulation of subscriber fees. 



The problem of service provider access and communication rates is moreediffk;ult. In the case 
·. '": :~ ' . ; 

of two-way data communications services, the situation is analogous to a specialized 

common carrier operating in the local loop. But, bec~use there is' generally only one cable 
•,<"\ 

system per municipality and the franchise is granted by the citY, monopoly power does exist in 

~o far as the cable facilities offer more than other avail8bte l~al loop facilities do (i.e., 
' • 1. 

bandwidth, transmission qualitY, etc.). ,There are two primary concerns associated with this 

monopoly power. The first might arise if Cable oper~tors wa~t to 'use all ups~earn channels to 
i - ,_ 

carry the return traffic of pay-per-view television· or info11'11atio0 services, instead of data 
'; • ~~ '. ·~: '.': < ~:)~ -~~;ic: .- . ' --~-

communications services. They could set the access rates to data communication users high 
'. - . ,._ ;t - . 

enough to disuade potential business users while &tilt'' complying _with any structural 

requirementS set out in the franchise. itle 8econd concern is that monopoly rates will be set 
. . , .;1,!·. . . .· . . ' ·"·r·. ' 

too high above marginal cost, resulting in the traditional monopoly ineffiCiencies of 

excessively high rates and accompanying underutifization. 
I 

Rates charged to data base vendors will undergo even more distortion because cable 

operators will typically be acting as da•a base vertdors the~ves. Therefore there is conflict 

of interest between selling carriage ca'~ity and ~~ting for the sale 'of information and 

transaction services. The cable operator could use ex~ivety high ~~tes to discourage 

information providers from using the cable· medium;'-therftby · retaining ~ monopoly for the 
. . ,i; . . -~-~-~ .;.r;,r· ~.-. 

operator. As we will diScuss in the following Section 5.3.4, structural regulation is likely to be 

the most effective means' of preventi~ . Such abuses:' although . it is pr~able that at times· 
-- ; -<'-- ,._ -

some economic regulations may be ~'to' account for remaining m'arket imperfections. 
• . . i'i ,,, ' 

5.3.4 Structural regulation 

There are two elements of current cable industry structure which in combination might lead to 

abuse: 

1. The control of both carriage and COf'!tent py ~e Of*'alQI'. 
' ' . 

2. The practical. monopoly whict1 the operatOr. .._.ewer cabta factMtiea WIU.in the 
franchised city. 

If cable offers an advantage over ·other competitlg. fftldia,rtfle opetatbr could wiefd signifiCant 

monopoly power; rnuttintJ-in exceallte~~"• wen ttxceaemrconft'8t.o\ler the content Of 

communications. 
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The cable operators S:rtJue that cable is not a m'olilipbtf slnee th~re are C:ompetfng 
t~chn~rogf~'i:i; 'e.g., telepl\oile, airY~ aves, n~pliSJ~:' F'dr .. tertflli{servic~ attel'rl~tl~i16r~!hsf 
distr115'utioW~ie ·eq~ahy a~raetive. 'a~t; to'r Wie.1e ba!~ffi. ~walaliPiibatloris/&bfe' 'ott&a 
·t~ clear ii8Janta9e.' .r· Ftk.'eSiMnple, ;one.Wayr-'textU~t 'fntorma\iori ~t-'t,e 'jUiFas :slirtatify 

it~nsmitt~·~ra o"ellfiEr~1r te~t$,cl101;'-Whefelis ~bt~~~'br.'lit~ ~ ·~c:kkputetib 
co;n~LJfer:colturiJriitAiirihs'i$i 1f.~i'A~am~btlfaitcbmparabkf~~·~rBrNet'~i$tt*lg'f~cillif&$ 
{~~ &M:tion' 4}:! coritentiirrd ~fido=l1o'fflfcfrt!gu1~olfs ;cO'iMbi)~ltf\h'iih: a~tijn1~t;to' prevtint 
~u:se. 7 But,:'il..:is.rl{ot~'!•Yf&1~'.-W?B~ffi<to11anacifth•t~n'bt 'tk~:;bro6~"';~t$:,'tfle 
str~cturewti1C:h~rrfi~'cbWfttc'rtir·in~r~:-"' '-;I': f ·".c · ·'' ., J. T"')~.n t•c.;~r:~ .~ · 1 >·· 

:_ ~ ' -' ·,:, 

The tools of structural regulation include: 
· .. • 

1. En~ry, 
\{;: 

1 
: ji.'. . ', ·"' ,;'· ~- ___ :c ;~· L ·;k~ ·:.: ,-. 

3. Limitations on vertical integration -- separation. 
' - ,_. }<;::;-

AhhougtT1 most mtmtcfljaur~M 'do;:not gratrt;~~'-fli8rtehile8: :tfie.\8Co'A6mfc· ~batrl-·to 

consth:~Ctfhg ft second- eaHte 'fl!idffffy in i&~·ilr8~~ d\l;relfitie'fe-NJ~,...,._ 

of competing companies. Therefore, entry policies are not effective at this point ift:.ttme187: 21:::: 

t.:mntatthns on vertlcatmtegration'by deflhitloowool6~~~~--~,at/ons··poftty 

tb' ;stOlate the ·eoritrot· o¥er carriage· ilnd coment: ·tifr'lftiilttdtls 1oti~ltl·-mtegfatiOfti.WbUid 

atso erit8n $Orne· degree· ot· si!ijHlr8ltin$~ ·lidriioPrW-....;wgrilttbff; ~~ ttt'lh•' contrOl ~ 
murtfpftH:hanmwS: 1f cabM ~ori·gtvtftiP1ddHtri;l '~£&->~tr~"Ciftllitl* Glf'N 

c~·tttey ~~ ~t~fMM:ttitsi'i~if'~nsat;w·ldr N:t~ftife- bt ~-· ,,__t«e, on· a 
porttontlf the ~-tfiW wOUld ·t;e aettfiOiW'tiihterr~:'oh'Y; -h rs~tvatenn~Ht~Med 

~ ' '·. ~: . 

Separations would require that the cable network operator completely separate its signal 

~eletext information is tr~tted'during the vertical blanklnaJ~~,f~'(~:~:~·~·t;~·'l·. , . 
106

Exclusive franchise con-~·~~ -~~~~t.l!t~.··~W'~ Co,(Jimun~JIIoltl Co. 
v. City of Boulder, 830 F. 2d 704, 1~a.~. · 

'101'. '.' - . ' ;:(j;'l"~l • .'.·' \ •. . . . ·0.;·, ;,;• .. . • . ·.. . • ·. ,.,. . •, 

We might imagine that In the future, demand will exceed the auppfy of cabf8 ch8lineiS and, 8t that tiO'MJ, eotrr 
provisions regarding additional cable facilities may be effective. · · 

91 



transmission functi,ms (i.e., c~~i~~ frqm its I)J'~r~,n~~Jf4nfiti19f1S (i~~·,,.cQn~ellP.· _The 

~able. C)pera.tors insist that ~~~~ ~~uld,~ .~rifle;;~, bX,~!~J~'mlJ~Et in~~!lti,~~- qf c~le 

oper~tors to enter both mal'l\e~:. lq;~~.i,\lp.n,~ ~~1~t i,r:-.~r tc;La~tr~~t:,~ ap~ua~e 
revenue ~r,am, coJ\trol o~er the ..,tir~ P,B~~~., botb , ,~•1teq~ ·.and . ~ra~S,~issiOf!, Is 

necessary 
108

• The ~le in~4SJI:Y ~Jf~~-~~s tfl~t,~para\lS),~,~~'rl:~~~ i~)nE~fidgment o_f 

both the first and fif~~ .amend~~~: th' .fi~ ;~rq~;F9~'M;-'~!lt:8f,fi~r:at~r:a~ 1 ~l'))t~~l t)~ th~ 
operator, an~ the fifth thrQ~{;I~. c.oQ""aint qf.~~~~~o9;!}f;•Jt~f~~~'""tq{ to earn a fair 

returr~~ on the f~cility. lnd~U.9.~rt. ~t tb!r_Ji~~.1~~-~~~g~"me.::Nptipnal .. ~ 
Television Association (NCTA) has argued that "~-~ ,~9,M~,~,l~~afe.d ,i_n th~ ~ 

-. ~- • -, < ' • , •••• '. ~ _, •••• • ~-,- -. ' • ,.. '. • ' ·- ) ·• • 

manner as newspapers." [13] 

< . 

Separations was rejected as a policy alternative in both the 1972 and 1974 Cable Television 

Report and Order [14). In 1976 the house subcommittee expressed the impbfttmce of 

separations as soon asiN)eGat•· .'~ltlf~W~,....,••MQ'Mhwa.Uio,eoot.U• do 80'!19]. 

In 1979 the court found that "(a) business or group of bu•n~ in control of a scarce facility 

have an obligation to give competitors re~~~aba~ ~~109~ P;;1~ hav~ ~~~e been 

n.a. f~r limiteQ,sep~r.,""j)91ft;'-JJt,a~H•~ ~~·'l"-.~ mqr• f~or~ ;to .the 

cab!e.fndustay &Ad are,ft¥¥e-·~y,t~,tM~.-~~~wJII be dl~1.4s~ m 
Section 5.3.5 . r · ~- /. 

Public utility regulaW») ~ qtbfeJa ~ ~;~ fpf; ~~r~~t~· Jt has ~JJAI¥ 

been apptte4~~-~~ ~~ sud\,_.~•4't:i4~ ~~) .. wtJic;h ~ ~ 

ueed .primarily as,: ~iaaicm, ..... ~ toJ.~ •. tQ, ~: ~v.,n,neot.. )n Calif~'-

~slation WtiW· p~ to ~ ... 1-~.~tn~~~~ ~\,utiiW~.tl) be 

regulat9d tlY: the .... ~11~. · J~~~~ ~:~88P"f~·'PfM~f.~.opo~atiOfl k'9.1R 

prDQJ:amming sel~· ". [2&). [1.cij0~-""t;qfl. qf tll!f ~~if ~~Jl r.-ctjqn to the 

Boulder decision made in January of 1982 which stated that municipalities were. nQUnf~ 

exempt from antitrust laws unless they are furthering "a clearly articulated and affirmatively 
,( 

108
Prestel, the videotex ~ io. ~ United Kingdom, operates under a aeparation principle but does_ not a.ce 

impedimentsi.ucfi'Mtranc ... 'lridcaw'~ · ·· ·· · '' "~ ·· · 
108syars v. Bluff CitY News COinpany, ttic., eo9 F2d1M3, - (8th clrciu'lt" ~7J ... 
110

The Cable Communications Act of 1982, California AB 2742, introduced by A8eemblyman Richard R~. 
Sarita Ana. '. . · : . . . ··"'·•'> ·<., ·.v.•. ' · ·'·'' '.,,.. '· ,. .· : 
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expressed state policy"111 . This decision threatens the status of municipally franchlsed cable 

systems in those states.whoselaws do not expreuly .sign the:'mUAk:ipalitles..juridction 

over cable. The mast often. stated oppCJeition ·to '-1Unioipakciantrel· . is Jhe tendency cf 

municipal ownership to reduce innovation .-ld elficiency •. 

Although structural regulation is qrdinarily consider~,.pre!era~l~po .conter-t and economic 

regulation, L. Auerbach cautior:ts that structural regulation ~one. $hould not be dEtpended 
. . . / . •:-.:.... ..· ' ' . 

upon to a~~h~eve society's goals (6}. ·,· ·' . . ' 

Th~.~haracteriza~on p' p. highw!lX oper~tor.prov~. , .. 
'nori-discrimimitory' and.'equal' acces8 (sub)flct Only to eConOmic and 
technkutrfeallbUity~..--~,,~-ch•·sfntf~~eeween·· · 
alternati~ technicaJ ~tiiCPnomi~ ~ria-!«?"~~~~~. ln.~ 1 , .. , . 

since these criteria wilt constrain access bY some but not by others, 
the interesting questions then become ones of decidli1{fi10W, II'MJ·Ht 
what ways, technical and economic limitations should be allowed to 
determi~ access tQrthe ~1eQtroni<;:.Highway, bcN.Q.~~. 
consumers and produc~rs of information ... Perh~! in view of. these 
nmitations to access, other'sdcfil1 ahd J)Otfticat cl'it&ttaisueh '118 . 
the~ interest")llhould'alseb&used.'·~coneaMD Clilelfa,by ' 
definition,.discrilnio~~~,,Qn Y'ebfs!~ . .of,~ility t~ 1~y, This ia [JOt 
always a socially or politically optimum outcome." 

As Auerbach pOints out, through structural· regulation c::l8cAminatory practiCes attribtllab1e tO ... 

conflict of interest can be eliminated; but. diser~'~ N·tJaais'ef'abillty'to'l)liy remama:c:· 
This in turn necessarily influences content. Therefore, although we see structural regulation 

as the best of existing practical alte~n~tives,' we ~e;ti~~ thElt comm'unit~'~ay need to ~ing to. 

bear supplernentaty' mechanisms, sudh ds public' and grive~t: access ln, 'in' order to 

achieve social and political goats. We take heed oi Ati~~t1'1~ ea~eat l6]: 

111 

~guing for seP.nttion of carriage and ~onterit ~.r~.ri~tth.:mo.t 
importanr isOOfOPontidat tiUt'SritJiirle uMeran..,.te~HtY ,~.,, · ·, · 
disti~.~n9··.-n'lfCQf:J.m•v.~~,~ '"'~ c;q~ 
assumption that the mere assertion of two mutually exclusive 
~o~wflfsottJethe'botlrtdary·iSIDW ~wr~'* 
dtatUtcrtion,in thef~-~e,.T~·llt.no·'fl88f1:tQ!""""' {'r.-*t 
Alfre<J ~~~ W!)~~ QPce. called the 'faHacy of m~4(:8d ~ 
concretenessn•c." · · · · 

Community ColnmunioafloDB Co. v. City ot Bouldtu, 630 F. 2d 104, ...,_ 

112
Aifred North Whitehead, Scifmce and the Modern World, New American Library, New York, 1948, pg. 58. 
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5.3.5 Leased channel access 

Provisions for t..eased channel access have been· suggested as a means of protecting both 

consumers and busin88SfJS from possible monopotizjng tendencies of cable operators. These 

provisions would require that the operator allocate a<artatn. number-of its channels to-be 

offered on a common carrier basis. This might imply non·discriminatory, first·come·first· 

served access, witli no control over me8sage cont~ht by- tk~ cable dherator. The imprrcatlon 

of leased access for video cable services is the atlocatio~- ora Certain percentage of 

downstream programming to parties other than the cable operator.'· The Implication for 

interactive data services on reside~tial systems is th~f- aftocation or' some percentage of 
> ' ' ' • " • • • ·,' • ~ 

possibly both downskeam and- Uf)Str-eom ~to ..,ati.,.. infOJ1B8tion providers. For such 

allocation to be of use to other Information pr'ovtdera, subseribers must be able to address 
) ' 

parties other than the~abJe operator. 

Mandatory leased access could -prevent overcharges to subaorlbers through competition 
' 

While avoiding the disincentiVfJS
4 

J)OgeO by COn:tpl~t~ _ ~"lJl~,ations ~~- COmmon carrjer policy. 

Economic regulation of subscriber rates mightbe:avGidec:hiS'a AIIISUlt-of competing services 

on the system. Similarly, content regulation wnr nht1:Je -~~rY given the diverS'rty of 
~ ~; ~,.-\ \. ':)~~~-- ,·_, > 

sources. Recognizing the difficulty of enforcing complete separations, it is wise to enforce 

l&ased &GeeS$ in the nearfw~re so-as to eetablieh-tllt!J»receu.8M.Y Clll in-operatjon ~to 

eBCOurage the emergence of $ttfVice pr:ovidera {47]. 

The petition to the FCC prepared by Geller and Barron pr~nts a legal discussion of the 
• • : > ~ • ~· • 

appropriate jurisdictional_pos,ition of_tne FCC in r~uli?-ting leased ~cess (27). I~ concludes 
' ' . ,. : ; 

that the FCC does have jurisdiction to establish guideli~ for leaseq channel access becau~ 
j ::c ' ' ';. ~ ,: ' ; •' ;, ' :r • ' • i • : • • • ' • 

of the interstate nature of some communications, now and in the future when interconnection 
- .:· .-: . -1 ~- L ··, 7 --,.~~,; 7: t ?" 'J . . . -

of cable networks is in ~e. The ruttnp wn;,m. have """81Q to_- Jimi~ FCC r~latory 

jurisdiction are discussed in detail and can be shown to be ~licabfe given tHe true 
~~ ~ 

"communications" nature of.the.d~a,co~nicatipns...-v~,~·~~u.ssion here. That 

is, instead of these services beiftQ "'ahcilhlry to btoadcaaring",'""*V' at& in fact "ancllary to 

common carriage". This being the case, the ruling rn MidWest \t.d~'II.Ydti~hMt~ ~hat leased 
f.,,-.,, 

access requirements were in conflict with the broadcast categorization of cable function, 

would not hold since there is no conflict between leased access requirements and common 

carriage. Fundamental to this approach is the treatn\4!Jfttof each Clll:tle 88f!Vi()eor channel 
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> ,: , ~. - •• - •• _ ' .' 

separately, according to its function. Only in this way can the approP,.iate regulations be 

appJ{e(f to-~me services, without unnecessarily harrrililg othEt:,·~~. L - '- : 

A ~lve to cable ~ is the- vu~Dty 6f,.._1d;:.._ commen -~ 

•lation it leased: acoes& is·Gffere<t. Prtemptfc)ft bflMtT-* ...-t011hf~ftlfe ttfretum 

regulation is the approach recommended by the industry. An alternative measureJfi tO 

enforce the model suggestion by Geller and Baron whereby each channel is regulated (or not 

regulat~fsep~r~tely, and ther~fore 8orne suliset of chan~:'rriiQ~t'be~ofl~~'o~ a ccimlrion 

carriage' basta~ ttlteatenlng an_.,,......_,'.,. · · • 
Funda~~tal questio11s arise ip)heir!'PJE~me~t&l~~ pf,~~-~~: 

· Who should set the rates on access to the a"ailable cMtlriel ·-'~. the cat:)te 
operator? The state f,lUC? The fC.c,? ~~~ordillji}C?. ~t. 1q:~ia shoul~,tt!~ rates beset? · · ·· · · · · ·· ·. · · · ·· · '- ' . ·- · · · 

l . •• ' 

· How will leased access requirements impact the status of joint ventures between 
inforrnatioft'&ervi£e~'8Ad•cable0f*'-etorafl 1 >:'' •1u · .. 

. ' , ' - .'! C.:, .• ". ~ ( ' { ' -. 

· What provisions should be made in the event that the alloeated number of leas8d 
·'access' et\annets'beeome -croWded'F--ShOUkti1ttMJ·1a~::dfi·t~ Aece8l '· 

chann--:r~eclb4\4•Mdl: ~ ~~M»~~,a~,~ ~ -.. 
for servers will have been. proven?· 

, ' ' " , ~ '-' ~f- , ~ · .;- ~' , :_i _ F. 

• How to -~ure eQ&Jal- ,_mflnt,.jor,. tttoae~ _...._ .tllflt.-ltniehL compete with 

se!"i9~ ,offer.~ by ~tl~ c~l«:' ~ra,~c;,r;. ~--~-,} 8!; ~.· ~· ;~~~f:)liC?,,ir.g equal 
treatment is a·regutatory swamp": · · · '!<:-rrs · · · ":Ti9T' · '" · , 

· What central head-end services are included in the leasing of a channel? 

•{. "."j ·. 

Gell~r '"~· B"-rroV:i pr.o~; tb.•t initiallY J)ff~i~a~n~~,~~r~-.. ~f~J~A1PJ~t su.PP.IY ,~ 
demand. It seems reasonable !b.at this be att"~r .~ ~,~~~IJ~mP9•, IQ. ~. 

discriminatory or unfair behavior is detected quickly, and the need for regulatory remedies 

OM be.retMIIuated. ttwouldwiniiP').._Ide Wra.ttiiW'RtJGfa.ttoliStllblltt~li ,..,otr..,.t 
policy tor thesenew,~·unleq~P'I£--..... 1~~· 

mixed aervlcea~bJ-.....~ .. ..,. '""' .......... wtlbflbdtfoMic • .-., 

political proliJIBMS ancUhe:dHint to8foilt-thlacoa•ID .. EJ' ,:·:tt11•••tbllfJ• ltf~*'ribOtlttiW' 

: +. 

113Some of these questions will be addressed In the tollbwll\o ~-on·~· stat8 cable P'oucy. 



public and private sectors. But, if the cable operator sets rates artificially high so as to ,, ': ' 

discourage leasing of channels by competing service providers, or if the operator exhtbits 
.-· ,, - ' ' . ·. -, - - ,, 

other anti-competitive behaviors, economic regulation may be called for. One alternative is to 

implement a bidding ~sijtm. 8UC,h as hubeeo triec,t for satellite ~anSPOfl(lers, whereby »oth 

the .cable operator and......., information~ bid ,for -..&,Qf.a,eflannel, or a aubaet 

thereof. 

The cable industry presents a number of arguments against leased access requiremer'ts: 
' ' ' ~ . . ; . . ' . 

1. The cost of building a system is only jusNfiable it tile, oper .. Jlas coPttol over ~I 
revenue producing channels. 

2. Leased access requtrements burden the operator with added eosts of managing 
individual channt)l$. 

3. Subscribers will hold the operator responsible for the quality of all services, even 
those over which the operator has no control. 

The first argument ignores the fact that each channef wiU be teased and therefore will be a 

source of revenue. In particular, on large systems where there may be excess channel 

capacity, the oppOrtunity cost on the oth channel ~ IQW-and thft operator i$1ikely to make a 

profit through teasing. In addition the ehanneHeasing rate w1f!:teftect any iktditionat system 

cost that the operator incurs in providing the channel. Significant additional costs will be 

incurred by the operator when channel space becomes scarce. and the need to irtcrease 

network capacity arises. This is a capital and labor intemsi~e Pt:ocess and will.ftave to be 

addressed by the local and state authorities. 

Although it is true that the quality of each service is likely to affect the overall subscriber 

impression of the cabte seivtce, the' incentive to the new servtt::es ikouta: tit:t· equany high· to 

improve business and provide as good serVice as is nece&Sill'y. 

There is some hesitancy on the part of .potential eerviat providets. to actively support Leased 

Chanoef Access Requirelll8ftl8,.due Jo the:petentiat negative impact on4oint venttlf&S. In 

particular, Leased Access requirementlulrighNIItabliah'a ~that would later be used 

topreventexck.tsive Joint VeNur'eS between a cable opeqatal anda.aarviceprovider. 

Many implementation questions will be overseen by local cable authorities and are. ther~fore 

addressed in the followinQ chapter on palicy guidelines. 
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5.3.6 Telephone company cross ownershli) 

The FCC adopted a ban on local telephone and cable, television cross-ownership 11
.
4 i~ hope 

t '. \ ,: ' . ~ . -:."' .. :- l . '~; 

of encouraging "the full development of non-cable services (e.g., data servic~) that could be 

substituted for vaditiOI;Ull telephone ~~jc~." Th~ ~,~,".\.~e_~;@l:.!elf111ho1MJ Co. ()#, 

the Southwest v~ U.S. 
115

• It .is pp this same !?asis ~l'~ _.-~Qfil-.misht:be,r-icted~ 
exerting monopoly contrql over the facilitie$. 

1 . ~ • I ; :, 
1 ~ ;... 

The access charges to local loop faciUties are . of increasinq, i~P~rt~~ce. in n~~t of the 
t . : ' ' ) ' t : I ' I •-.- ' •.• ·, .• . . ;. ' -~ j • ' . ·- ~ ....... - -. i" J 

proposed separation of Bell Operating Compani .. (BQCs) from AT&T118• It Is ~ble tl)at 
• · , ;;. ,. ·,. , • '"i .. ,_~!~,·,;;(.U.~..: ·,:.-.;·,'!,~- J.t~ - :;t~~,\,·f·t;J .1!.;.'' \· r--,..,_: ---. ;: 

the BOCs will be allowed t,Q enter the cable market. . "'W..o~tlvely the telephone comp~ies 
~ . '!i: r· •· ·;. · .. ' _:..,:_) ",,._-___ T, , L-~_t}.t•r;·b'u· ~~:.-' -:~-,_ ;~ ! :'j;' I .. ~; , ;_,. 

might lease channels from the cable operator. It is not evident to what degree the telephooe 
; : .• •. t. ' ':";1 ... '' :., .. 1" /'_:.-r -. '~j'.~_.-:.~ :_. '--.;~ -· -~;-.:~ -~a.;' ~{ ---~~( 

companies will pressure the state PUCs to more heavily regulate ~le. The aggressiveness of 
·. ·'; . ·-: · ·~:.~····.:~~t!'·~,.:;Hi.:J~~~"'-1\..;·n;·~.··- ~;,' · ~:_: 

the cable companies in offering high speed data servic~. will invariab'y affect this outcome, 
; ~· ·:··. ~;.;~·-'· ,''r ') -~·~· tP :~:r~~;ti~. _, _-.. ; . ~··,,...:..,:_:, . · ~ ::rf'>: .. ;:~"-

but how is not so clear. For instance, if cable operators are. slow to offer these services the 
· - 1: .r "·Pr : ·.·.· · ·,:··t:<:· :~~~c~ ;-~': . .- ·~-;~ :.-:;:": 

state or federal officials might open the market to the telephone companies. On the other 

hand, if the ~e oper-'tCM"S~essiWJfyentet tpEHia,t~~~tQ Clf1d ~ 
the telephone com~ies, the state. offk;ials .nUjht :.-fGfc;e!.~~Jir:~lfltiqn,,un_, 

5 .. 4 Privacy ..... · Wir:etappingt lntm&foR, Misuse of''lhwnnatiDR 
. .. :10j:C-: .: .. ; J 

Centralization of the control over content and carriage also increases the dangers of privacy 
'·,) , .... : u 

violation. All home information systems are a danger to personal privacy by the mere fact that 

tt)e)l.prpvide a channf:tl ~;whiq.!l.mtorma,&top caJtrAQW;Iflom ~·mttt:a Ml'll~'tQ:-.:9 .... 

work,t. aut the mpre dtrect~n~ --~the -~SOWQe;---~·lMf,.. 

motivation ther~.is fQ(JR~n of~ ~yjpu4'l's:priVfACy..-,.Q.C.,MMf\pd~;~ ~, 

four type~ o~ exPQ8Ufe tt1" co~ ,W;k; Wit&.~-~ ~. ;it;ltfusionj: 

interception, misuse of information and . aggregation of individual or household 

114 47 C.F.R. 63.54~58; Report and Ofder in Docket NO. 1a569, ~1 ~eC ~ ~,' a&i 
115

449 F 2d 846 (5th circuit, 1971) 

116 
AT&T v. U.S., Consent Decree, January 8, 1982; Justice Green preildtrig 
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information [45]. The diversity of channels Jhff?Ji9
1
f) .~ni9~ .. ~ ·fWr~ntly commuq~ate with 

others h~ helped to shelter us from these abuses, i.e., telephone, postal mail, on-site 
. . • ~, .• ,,.., 0\ ' *~0 .~ ·._ , --~( _.\:-.... ; ·;: . 

business transaCtions. 

Cable systems"·~ J)rtYaey prOblemS, "ildme cf' Vlt\leh;;*tt; ·comrmm to many electronic 

cdtim'K.Inieatlons, inf~. ··&Hd frilnti8mton· ·~anti s&me ·of whfch are particular to 

cable. Problems which arise from wiretapping Off'catilt W~ nbhll:JWitdMtydiffererit than 

wiretapping on the telephone system.117 Encryption can provide a solution to large users 
·-:! .~ -.~·.. . L:"'~)-}['"{) onJ:-·j3'~. -.~· .. l·) r::··.j_~ ~:~Jd:· . ···_:~-~~i ;~_ ~J.,J 1 _>! <:~;r-:·L:_;- .:·"'{ , . · 

whose volume of coroptunication warrants the cost of encryption equipment, but it is not likely 
.·.·,;~ _;, ·.' 1,,-•• ~~~-·-~ .-.-.~ ' .-••• ~. ~--· ;"\ :n.'{) ~ ·i.~::::>~n ;_~';}· c;:d_..,_, ..... -;Q~i :~·-··~;..J-.:~c<.J 11;_-~~-l :>. ·-.~,;;,._:, ~q~.·-··. , __ : .. _ .. 
to be feaSible for private residential subsCribers until incorporation of encryption devices such 
.;.:· :'. '-"' _.-.-:, ···f~n~~:· .. ··"t: -~.1ri: '-(~.:,:1tJ·-~·.7~t~t. l·)l~·.t:.-:::~. ,tfj~:;~.~ .. "_~,1--ts1n--.-~1~ ?::::>v .. :·,~ir :._,-:1 ;t,.. · ·-· 
as the Data l:ncryption Standard (Df:S) is economically practical . The network itself might 
J.":~ . 0 } 1. ~~£.~ '~;: _,-. .>: , •.• 1' :'v~-1· .;·p:". .- (~! ~' tc ~~-n~::;;c ~--L_tL:~-;. -~fU :; ,·! ~ .. f:.· t ·· · ~ ~ -: 
offer encryption as a value added service, as a way of offtoading the front-end costs. 
~.__ , ... ,.; . "-.~t·:~.· .·::_,: .· .... ~:-·1 ~~/;vJ _~;:.ti ~.:.-.J(:; ·. ,-<-.-tv: _-_r£:·~·.: ;a.ri~ -~~-,~}':> .);~; ·.· 
Currently, the cost of operating this value added service is considered prohibitive for most 

~ . ·r ~. :· . ,-~r~·· .. ·~-~f·.· ,; :~,_ ,.:;~~_,:·,il~ ;~·':: ~.}·:):··<12 -~_,;i~t ,:"·!h~_.:d~~~ ,·., -··>~· :_~,·L . 
systems. In conclusion, the problems of secure communications and wiretapping are 

q ~:·'~ .. . . ·~ ·,: L. ·Y:_ ··~ ~ ·_.~L .. .-qy ·;,.~,._-;_<__; ii !.:-.r:--;rH,-ret";~ ·1G 1 lB~~.::~ ~~;:- -~-, 

compounded by foreseen 'Cable' data commuli~tion services, ~ are not unique . 
... . ·.u----. ~-. ,h:i ·; ;· -.~ ~:-_?-t~ ):1! ;-,,·, .. ;(" ·:~. · 

tntrMibi\ vfa- *'• 'Cdm~nmect~atw:w ,.,,,...., lit'dae'lieti W1*n i'·"'19&4 paranof••. 
&!COt-ttY •arid·tiOI'fte'~g"~.· D 1wel81i'8nelif'~iilrrviee$ 8ltt'form a 

new avenue for the flow of informatft!m'6tlt10f~~fiV~M,rldto~tft;genefatlctt'Of 

information, which is not regularly filtered by the residents. This fear has lead some service 

providers to give the resident the capacity to tum off all monitoring services at will, but In 

~~~cuiq it..,.MI n;.,.._.,.. tr..,....'f*tola•~~·~atllllkelyJthaf 
the only alternative to intrusion for those who are cognizant of it, will simply be non-

." • • •• c • :-~~D; ,·; .~~~;~·: 1·'1;: r -~ .. ·rnJl: .· tr~qp~f.'' :eve~: .. ;~~G:} r:-.('t •. ·~r": 
particiPation. 

A- ~eSs·idtNtt, jbtlt·11fof0t.tna ftHM c;t:tntrt.tfion!;wiii'«Jm&'fi'cAAif\''the mlsdse of lnfOnnatton 

cotfecttdftrtsm h hottle. ·; Aift1tfJ(..._ 'M'bllltht~;~a~'the'\llewtng 'habfta· of· 

~~ ~ribefst Ori~'tttaf ·w~..,ali!MY'Ihli~dlt'lnciUdeihe. 

infOn'liNitren retrffMit, anc:tlir&fa~l'la6ftw ohliil.".lititltifi.UThW~bttidrW aetorealite and 

117 
Although, a described in ~~ ~:3~~ We~ao~Ma,~. ~· ~.,~ ~ ~y .... on shared channel cable 8)'8leml. sra:~ ' ····· · · · · ' ~,.u- -~ · ·· · ;:<:~•5'L · · ., .. · ' · · · 

118To some extent, it will not become practical until the Nlidentlal "*"*'1txt1itilt~({~ for eecure 

communications, i.e., that there Ia a ~,19. ~l!R"-~::~J" ~~< ·"--·' 
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individual data by marketing firms alone could lead to unfair and tnvaslve generation of 

special interest mailing lists. The misuse of information by crf!dit and tnSUfance bureaus is 

already a:n issue of pubftc concern. ·prevention of the itl~ of 6lbtlt1data wouttt benefit from 

strong·er and more enforceable· gerierallegislatlon: tlJt'li{addftidt( b&ause 'ofthe ease with 

which 'vatuabte Information Carl· be. gathered on ·cablE! $YStems; and ~au~· thiS lnfonnatton 
i .~·, .. ' .' . ·· ·· • I · '', i ' i- 'f"· · ,· '. . · ' · ;..> ' · .· ·. ' • ~ 

can be gathered from points other than the heittt-erid,·~·~s 'mighr·requrre close 

monitoring by federal and focat·•auttiorfties. Thl$ wm be 'lri ltie{ri~rJJst·'of both 'sbbscribers, 
·;;· ' .•:·~~;; --~ ")13 j(~~·::-, -.• ~·. ., 

and the service provider$, ~ $81Yice& \\'~; ~~ly ~r.·i~~. Jf the dientele 

cannot trust the security arid privacy of ttrefr cOtHm~;1 ~ Amex .. ,. proposed 
•[ ~ t 

the code of privacy shown in Figure 5-0: 

Warner Amex code of privacy ing by the subttr~ that imormatiorl 
contained therein is inaccurate. 

Warner Amex_Cable Communications has prepared a privacy code detailinathe 
ri&bts of sutlsC:tJbtrs on iis tWo-way -~ retevisioli eni«. 

• Any indi\idual subscriber informa
:; oa.,..lbtlttititltf•tor.only ll$llnll <ts. 

is. ~sonably necessary, r.g .• to verify 
• Warner Amex lbaU e11-p,lain to ill (no.n-individu.aq data c!)ncc:rpiu .. ·l¥1l .... \1\P'., ... ;l . •. ~·;.;:. . ... ,, 
mbsalber! theirtfdrmatic.ii'latliCrinl .Ubscrikr servtdeWfor u.a·•iii~lo;"•· • . · .,~ · 
functions orthe cable communications ins new services or improving existins • Subscriber mailinslists shall not be 
~tleiq:providl:d:o , wrvipa ~~,A~~~ .,~P,adc,..,-.:ail-.bk.JO tlli~d POU.l~s-

such &~ii data avaifallle tc)iluril' ..... ntitr'afllflailctdf noni'A'iliated . 
• Warner Amex shall maintain ade- Raflies-.wlltt~~~ !lffjlialed '!.L.J\CI.P· with ~arner Amex-wi.thout first 
~It~' ton~··:plu'j.. affiliated wiA\;~'An"*~lf..'! ~;~IJ-·SOf~('J~'fflt11tht op--
cal security and coniidentiality of any out fint ensuring that the identity of portumty 1~ have theu names removed 
subscriber informatipp, . in(l;i-eJs,it~ ~~mnt,: !/~tn,~.Jists. , . ;J:; .. , 
e ·warner Ainex subscriber 'a:gr~~·- the data provtded. • Warner Amex shall comply with 
ments sllall incl11pc tf!c (plio win&: . . .. Wa,rnct~ M~cx •'! !'Cf~*" """'" a!IIW:Abl~ {eclc,r.al...st~~ and local laws .. 

lndividu~(~~bsc~'iber vicwfng'~~ to make any· ini:livtlfilal iubscrfber · 'm~lifi'iu~r \tr1VIIey11nd shall · 
.respon~s may be ~ognized onl,r infonnati_qn availab~ 10 &9..'~ \!eerr!J.! rgent adhere to applicable industry codes of 
where~to,enmtbilli~' a&elld«in \tie a~ of~~-· <~,jvhic8J ;A~~ Or'tlfhai\Ce 
to render a subscriber service. Any pulsion. i.r .• court order. subpoena. If subscriber privacy. 
aiiGh i;tlf~JAR,.ion !1¥Hl~llf.t.•et :~qestJ ~~~~" i._,~t~ta~ ,,~:'JWi1t;WW!s·wl)~panicipatt·in 
slrictiy co'iifi"dential unlm pu61li:i- made. Warner Amex will promptly providing services to Warner Amex 
tion. i~ an: inher~n.t. ~art. of tile . .II~IY .. Ibe,J,!'_~rjbcr,"iot IQ.~Cq4>J!d~. . ~~i~ ~i!U ~r~ltl!irt:¢.to jidhe(c 
semee (1'.~ .• ''"'~"'* • .... :.m, I# permnmr'to &'So"11y lliw.' .. . to itle'clliflilanY'~'~fflrl~acyanlt 
show pri7ewinner). •, Su.l>~ri~.rs ma¥ eXIlJ1Jii).C •nd c.qg~ . all Warner Amex arrangements re-
No Other. indMduililbted. illfo1Ma.~ any ifti'OirilftiJtioil'ft.ve~~ Wttilet' .. rtii$ ~mceslfllllt'C,eeifica~· 
lion concerning viewing or responses Amex pertaining to them at Warner incorporate this Code of Privacy hy 

~:.:rh~~~~n ~v:~ ~"!~~:.::~:':r ::::s't!'~~ :;~t::; t;;ex shall continu~usl\" 
and given .a.de~tuate OfPo/tunity <;opying•c!JS~.JIWl ~· ~ by the re~lN !WI'I~ ilS ('~e of Privacy 
nlllt t• partiCipate. ·• · · · · 1\l~t: WBrl'it¥ .~~~hhiifl e&rec:t ro ·tte;t I:U'fftnt wtth ttehnnlogacal 

• Warner Amex may develop bulk such records upon a reasonable •how- chan~s a~d nfw applications. 
' ! : :~·, _:: • ,,- • '·.- ii :·· "):I ' ' • 

Figure 5-1~ Warner AmexCode.of,~ · 
(CableVifipn 11'i... . ,,_,

1 
• 

Although this code is an important step in industry recognition of subscriber rights, it does not 

adequately addr~ tv(.P parli£~WI'. sou(c• of,pQ~~flt~ ~~, .. l I~ tfle. Cflbte. pPerator sells 

119
Cab/eVI8/on [65] 
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information ~rvic;e~. ac~~ to market informa~pn Yfb,iph is ~ifically_ r~tr~ted' frQm otl:\er 
" . ' * ' ' ;. ' ~ ' ' t' _, '1 ' . , j , > 

parties, j.e.,"individy~l~~ il).for:m~on con,~.,-..,iqg viewfog_ Ql', r~" •. can pro\fide tt'le 
: . '. '' . . ' ~ •' -· ~· . , .• ' ' . '. . . • . • ' ' ' . • -J \.· 

operator with.a, ~o~~ive:~var:t~9tt-PV!f-ot,her i~f~IQ~,~ryic~·::1 r,aat~.i~e ~s ~e 

storage of d~a in a,tpr:f'l that JtJ tra~ab~f to iq~ivt~paffs. If )ntqr.~ati,Oil: js• ~qpo . .tlq-u~ for 

PWP,OS~ ,9~er ~han bi~ •. som,e a..~izen -~fP.URilJ h~· ~~~_.tt111t. otf:l~~ ,W'Qrm~_QO .. onty 

be stored inJ~~tist~lly ~~eg~~!o~J'Wlt. :·. 

·_:All in.formaJ~-~t~f~-~JAt~~ri~b}'.~~.-t~C!V _ .. 
by any independent access corporation, other than bilbng mlormation, 
Shalf· be stOfleef~~at~ MtiiNfwet~ 
i&tp~iviq~s.~t~~~~~'~, 
consent of the subscriber... · 

5.5 Summary 

Federal cable tele~sion regwlation grew during the 1Qeo'e aAcl e8riy.1970's. cwminating in the 
'• "' 

1972 Cable Television R8j)ort ~ OJder, Sinu--ltl6tJJlKt·197ft$ ,r~ll,lat1011 has subSided. ·- ' . ''···· .,.. . . 

Throughout thiscy~lf, reoUJatory:and ~ula~~r~ns toeuSed on-callteteleviston as 

a one-way video ·distribu~ ·.ttchnology. Ne~,<--fu~~~t~ulatory~ that 
. ' ..... \ 

remains unresolved, nam.etv cable televteion's statutt.'~',f1·_com~n p~rrler or broadq~er, is 

also the Jssue of mQ$t~QnUic.$.nce·~tf1e BpJJfi<:.atiO;!' of.·~le ~~911.~~~~ to two-way 

data communications: Sbucwral regu(8~ have I)Mn.Qr:~'.t({Siimi- the potential 
" .· :- -"' ,.; .. 

for conflict of interest on 1he part of the .-. opel~; ~~ ~ .. tk)ns ~ assure equal 

ace~ to the distr.lblftian 'medium while at the ..,.~~.lsOI~ ~.reliled decisions 

from govemment inteMtfttioA. S$f)aratiQn$. ~ th1a cORIIGt,"bul.·the-.cable industry 
' ; c' • , ' , ! '.q ,[ :; ' , , • ~ C::- '•" - .J ' 

believes that such seve~ ~ion wilt leave··cable·~~ if:'·~"~~tcalty ~certain 

position. _Leased cbanneJ access iS.a Qm'*' .tit4\'tn.. ...... ations tt14ltis mare acceptable to 

the cable industry but which might entail men cumberso~ nate-setting or monitoring 

procedures. We support ~t··conatl\ICtioft 11f·11b'.Vc11Jra1r__.fations that will establish 

cable television as a local distribution ~loW.:· ~le to a multiplicity of voices and 

listeners. 

In the final Chapter which: foH69118;·' we' integrale ·'ttte · *h=nkat; .md ~oratory lnformatlon 

presented thus far into policy recommendations for city cable authorities. 



Ch~Pl~r-~.ix; .. ;-,-
_.. • . • ·,, ·~. ,· . . ~~--- .:t,_ ..... ' ~ .,, • •. · .. 

~u·~~~~nea.~tor. ,U-Y-~!~-:u;t~l PPl.~qJ~.s 

6.1 Introduction 

In the introduction we discussed the applications that might motivate cities and cable 

operators to implement d•~ ~oioeltne ~ ~ODrt•tt.·ltfleY'*"7 ~~ .Itt 

subsequent chapters (see Chapters 2, 3, and 5) we discussed the technical capabilities and 
""• , -, ' '• '! ,·. , I~ .,,~: ~ ••·•·.., '; i j' ;h,_' ·.; _,··,t.) • :· ··:•,.... ~ ·' ~ 'j<.";.j 

operational mechluifsms that 'are needed to· implement·. these app1i6ations: · the lacal 

government; '¥11l a designated <:abfe -autHority; f~Wfue~ ttWd8fiJOn·ttt1\t Of)emtlon' of thetcity 
·-··~·l -lr~ ~~., ·-· . J.,· -- -~- '-:· ! --~: ~: __ • ,, .. :,·> ;·, -:, . i l~t:.· ~-, 

cable n~\~~rk .. througll the fr~chi~ir\g PfQCe~'r,inter,~~--~~yi~~ o.l ~~9np~c~~- :and the 

refranchising' pt'OC)8SS~ There :are· •many. ·*1UifeMentBl..,JOOrloerlll tlhich the>ltocal· ·cable 

authority ,JLJht' consider at these times. DOe. rO 'I:Min1fdll ina ;~~n~thtri e'onstr~lnili; 'only a 

subset·of,th4rae ('.oaR be aEWreued and impJenwlt~.: •• we.~\O..i\4d-~ authorJtles in 

identifying e!nd ··addressing tfrose ~ents i tl'iat ·we- Ot gretlteSt1'Cd~ence to the 
•• •' ~ ··;,. :.;:•,)'' r_-:,~ t\•:' ' ,[l'f:.:"·"''{" ',_.:";.;, ~ 

imple~11~~on .~data COIJlllWPicatiQ~.W'1f~.U\al wi~nrtt ~l'llffiM"~ gpa!s.,: 
'i< 

Data communications Clt!iJ)abitity ie'viiWedr:as·tt\e,~enttlf'~oture Of the able 

network because it is the basis for provision of information and trarfsa~tion' 1en..ices to 

resi~nts, ~ t~~~~ as high ~d -~~~-'rn ~ ~'~~9~~~~~fttiQp~ ~ ·"'r1Pr)dng .to 
institutional u~~~~ _,It is ,11S?t; ~!~~, .t~ G\V~~~- ~~~nJ;,!~e".c),~,;'TI~!- 'prm,~late .d~t.U,led, 
specifications for this infrastructure in order to achieve the community's goals. 

·' ~ L ~ ~. ~F-;..· t}fr;·, ': :·:l•::·)·.·)(: ~'(· li-~}1,. ··1;.; t. 

In this cp~pterjwe di$cuss the reiev~p~e .Qf da~ c?~u:l;a.fG~ ~~~ tQ 'the satiSf,ctlon 

of city !goals. ·We JirstAdentiftl panialillar,Ooallt!ucl·-..-l\ei,,~hpjiadrons1far Ulll8 and 

operation :ot cabie 11etworks tar d .. ' cotHMtmiciltibh ~:'·1 ~vren -~\M8W'ancr tt)ghllght 
-, ,, · }, :.{ ,.:-~~-~-~ .: ... ~ ... : .. ··~--\~}~,.·,.:·1>-~ ,._~ ...... r·-•1")?: 1c "1o . .::::.}J«./ ..... :-x.:-. , .. , --1~ ·· · ·~' 

the t~-~P..Ibiltties ~--~., -~~-~~'*J\it ~-i-e.JI'r,tbe;dty to 

realize ·tf1fte· 'goals, and' -th~'ft)ie'iW the Catife :~fiiiNsdielftl'\1 iand --~ the 
::~~: ~-. - ' .-·: · - ;,. . · .. -r:- ~:.,:·j. ··_; ?_~8jlfH<. ~-'~:;,'ffi';~JUU-9"f tB::)in;!~J':.:d ~i1~ , .... : ~~~ '-. ,-:,; ... , 

implied capabltities and mecha~i&ms.. :~· r,t"~ ~-J~I~I~ ~ .,p ;3; for _,..rther 
discussion of technical details. 

_.:. ·.r.,', 
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Throughout this chapter we present ca~s in wllich it migtlt be appropriate for the city cable 
,: 'i- -· ' ··' ' j • ~ 

authority to exert external pressureS ori"the c~i atkrafor. We wish to emphasize to cable 

authorities the detri~nt that coulq be caused by qvercomm!l!inQ. ttle ~le operator. 

avercommittm~ntcan ~~sUitin andileratofm~t~~~JabiJtJ:a~,;e:M~Aihti~·&r is unable to 

complete construction. Over-ambitious specifications may also discourage the best· 

equipped vendor from bidding; leaving only the uninitiated or dishonest vendor to bid. 

Therefore, the authority should be prudent in its demands. 

6.2 City·goafs and the rote of data eervices-

Two fundamental city goals can be served by data communications services: 
. e.· - . - ' , -, 

1. To.provide resiaentswithen~ facWi.-.and,~ -.,.wtJJ~Ul ~~.~ 
"quality of lite" and contribute to the economic statys 9( Jhe city. Hoflle 
information servfce$ eari''t.fovide· cdnv~~.':ehltmiihtnent, ~ee~'to o&Eitul ; 
infonnation.· and formal:eduaatian,:<:fA· ~y; Qble,EiafHiionr·aetwoJk; ls.'an 

economica,l and pQwerf~l ~~a~s .. ~ tr'n~~ t~ aen(~.(· C,bapter 4). 

2. To provide an envirmment that is a'lftacti\1& to ·the ~community and 
thereby ~~~tes~.the "fe.OQtholth&~.of t,he,~~;~~imy. Jo"' 
cost, business communication facilities and services enhance the overall 
business etiWohrnent; '·partictnarlf tn'ifgtlt·tJf1~~-t'Me1 of 'd6min'~hU:~ · 
office computers. A two-way institutional cable network is an attractive 
alternati~. to the·....,hOntU~OPIINJilY:•tlcteal~batlt -.{._ ofcaedorti'NifJCe 
and economics. 

Once a city decides that 'these hlcilltleS «re in fact &srrable, there is a second 'tier of three 

goals which c«lncerns tke tyJ:H! 8hd·qoattty ot 5ervlte mreV.ltif vri m~ t&cnitwi$!' · 

1 . A maximum number of servers ·· information and service providers · · should have 

a~c~ss t<? the faciJ!t~ t!'!.~eP'?r.t ~~,~~ ~i~~t~~~~t;\~~~1 lf>J~~~w.~~ ~~~~~m ' . 
of the press: one· riletor 'tn' · j)fornotinG''su~n~·trWOfti ~rs' aurii\~fequaJ· access ·to · · 
the "public'•, ftllldiaby. edlversity oouoiOIIIa·fatlllls ~ tt~Wcablsqllerator ahoutd 

~~it~ri:e.::~~~~h:i~~~~!~'!~~ ~~~rif:r;~~1~W: 
reafize ~his pi liB struetttta,~~~ ~~'lliili!iifliibMs·tttat1VMif!fimmare 

~~~-~;~m;=:: 
120

Cable authorities may find that additional economic regulation Is needed to ensure the effectiveness of leued 
access policies, aee Chapter 5. 
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2. The maximum number of reside~ and busin~ inJbe community,sbould 
have access to services at the mifrimlffllt't'easonable ratN'(t.&.,Rltes that.areelose · 
to the marginal cost of providing service. The plotential monopoly ~'JI!~Qf the 
cable operator might iallo~iftct-·eperator to sttt prices above m~rginal · cost. 

··Therefore, the city sho.td ~promote com~ttttve rate levels arid structures 
through promotion of! compefing se~- 1:)ffPvtders and transm~on media, 
where possible, and through 1 mon~nt:::~ ~-~~'~o'i.Js not 
feasible. In addition, it shou!4 not endou_r'g~ •verbLildin~,\vfl~reiUit In . , , r~·-~,. ···-,., .. ~ 
excessive subscriber rates. · ' : 1 · ..• 

3. Tbe city ehoukf not •• ~! prec~ frOfll..,.en.iO¥~ ·~~ ... i ~: ~U$8 bf , · ·· 

=(~~~/~~.:_:l~~~;§,v·_:_~.~-~-.~~~~ 
'the long-term, as oppo&ctd to'.'~lc functions ~d . ; S~·l~ #lll~"?ort 
term. The city must lt~·-H technol~y iltQtty 1., .-uaa :the 
proposals of the oper&Jor and to formulate demtands M will etfor(:e:.IOng~term 
yet' reasonable investrftent ~·'?.~'.~.~. . part of the ~~. ip...Jlarl.ic(Jar, network. 
configuration, reductiqn of' ~am noise, ~~~~" addressi~ 
capabilities. · · · ! • · ' : 

Data communications requirements must be balanced With other community goals relating to 

cable television; namely, infl,uence over programming decisiQns, rate setting, channel 
\·· -.:.) ;<\(1-. . ): }::' . :: ''; .·;-':;lf~J;~~ .. -:~:·,~:!L. I'.· {} :_~1'.:,-~. " 

capacity, and local origination f-~· . " 
~- \ .,' 

'/ . .' ··. \ 

6.3 Entry points fOf, .. QJ.JJn.iP~R~I ipp.,ut 

Cable pol1cy ahhe 1oea1ntvet iS'trad1tiomltfY fo~teti"llrtd'f~t~cf'lia 'the 1rantflislng 

process. The 1oeaf table a~hbritfici~mi~filriff~~-~l~i~tidt\ a\~ 
for propesaf ·~''and.)~~ ttom;1timSng 'the ~lriQ ~-~ratbt$~ The ~ 

~etwork criteria prop¥ by the city are then modified through a -.rtes ot ~oljations with. 
., r • , :. ;r-. ? J! <- -· '. ".•>'";-~c···~~' .-_-"!. <;-< -:'~--- -·! _.r• , .. · ... ,..,~_:_-·-:,·;' -- ·1 t.,.. ': \~ :._., -,, -~ ; 

the cable operators (~ Ft~ure e-o). · .. . . . ' '· :. .. ··' . ' · · . . 
. . ~~·:~.)~.-· '·' .,·it -;-:'~_::1 ;·· ~ ... ":_;,·· d)~(\~ 

By the end of 1982, most of the major cltles'·tn·me·u.~: WiltftaVi'~eC:tthta ttahchlstttg 

process. Thereafter, local governments will use interim reviews and refrancb.ising..procesaea 

as the forums for establishing cable policy, In particular for overseeing cable~ 'lind 

expan~n.~ FiQW.I~Elt~,~ .... O). . ~ .. -E.,.,, ·t·-:.;'z . ~:.~r 

Fn~,nchlses gr!'J1ted in ~ mid ~ It~\ H~f;Sq'~ ar«t~~~ ~Y! for C:5J.?tfact re~Cll· These 

systems are primarily six to twenty channtl·netv~et~e·teotllld ~IteM','~ cable was 

t03 



PHASE 1 
FarniUorJzatleft I 

I 
--· \ ......... -

Figure 6·1: Cable televiSion system franchising (Cable Televisio~: 
Franchising ConsideratitHJsWl)'r .,, ' 

-· .... O,..otloo 
_, bponolon 

installed because of poor over-the-air television signal reception. Systems located in densely 

populated areas with large potential cable markets will be rebuilt or upgraded into higher 

capacity systems, particularly those currentty ln tft~ M*;t} ~ f:l laftrier range::· th~ "'eas 
,th~t are spa~ly populfJ.t~ f,it;1.not offer}~~~,W'~)"¥'~e~ ~-w~rant i~~~~~ti9P of ,nigh 

capacity twO·WJ»' sy,~. Therefort, in, U:l~fc~~Hl"~··~" ~rat~ are unlik,~y t~ 
install the higl:)er COSt laciliJies rMteess.llry for twO·W.f'X d4ta COffi~Jli,cJti()na ~ility 122. 

' .,. 1¥t. 0 •; ~,.' 1' .· .• ''-''.' :"';.,;:~. ,- j' -~· •• • ! ' • ' 

The post~1972123 franchises typically have 25 or ~o;~:ch~nn~ ~d therefore many of these 
systems do not require rebuilding. Instead of developing &Peclficatiorif{for a riewsystem, the 

~ble authoriti~s will AJS9 tbe refranchi$ing pr~, ~: 

t2teaer, w. (8J 

122
1n 1980 there were 358 systems of 30 channels and above, 758 ~·C. 3:1to ~ dt~iMeiS, 103 systems Of 13 

to 19 channels, 2,793 of six to twetve channels, 151 systems of below siJI channels, In the United States [48]. 

123
1n 1972 the Cable Tei8Vision 'R~i1 8nd drder ~t&bfilhed ~~·i.iiui~ta tor~ networks tot an 

new ~tMllfGUideerve ower35QO~ .. ~~. 
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1. Ensure that franchise promises have been-i~pternented. 

2. Propose new system capabftttles. 

3. Establish or modify operational procedures. 

Most~f the po~t-1972J.ranc~ises also .J>rovided,for in~~~":' ~~~~yns 9l. tt~e local :~~!h~ilY. 

These revi~w~ can ~-so be, used to moflitor cable;p~~t9r:PQ!12f'~e;,n ~~~ting fro/'~tl~ 
c .-.> .•• ' ' • ~ ~~· ., '·, . .; '• ~ --~ ..... · ~.· 'j,_ J, .,. - • 

agreements'~ .n,ego~~te fpr addj~~~~ .~pai>illt~.; ~~~~o~~ 1~6~aqnel for commu~IW 

me111bers to express desi.._. to. th~ ~at()f'. 
~ . . -· - . . - . . ·. . ' '~ . ' i. • ..l.. . _; ) . •~: 

Affhough interim reviewS ltnd refranchlsing negotiaW6ri'8
1

'are .,, -~ways similar to the lniti&J 

franchising proceSs, the ·sc()Pf} Of issues to b8-'i~I~Eld:;~ :c&tsRrerabty narroWed. For 

example, instead of ov~rs,e,~r~9,. :netwo~ -~~tpn ~~- ;g~~~~~~~ .t~~. d~~~)?versee 
upgrading, or at most rebuilding, of the existing network 124• In addition. if the oable-operator 

has performed well, or if the franchise is an exclusive one, the city might forego the operator 
• "~ ,,.:;--~, : ... ·J. -·. J{1· 

selection process. 
.,{. 

Despite this narrowed ~.,~ntial'issues remaiw tor;N etty ~able alithorit'f to address; 
L,j ·: -<. .:_· <.; - ~· · -- :::if~!' i~ _ .. .:_~·:.~.-_~ ,- ,·;\ -,1<...~rn ·:-~- · _,-. .' ' 

in particular, unsatisfactory or deficient operatigqN;¥9R~~~ .~~qicaJ ,.cap,abilities 

(see Figure 6-0, phase 6, performance monitoring and operation). Many desirable technical 

capabilities were not implem&,t~ in_ the ~-g~~w .. ··~~ '~p~.>~~Y,· .~r~.· etther 
~. ,( : '"·-·· ~;,._ ~': ~ '·''~--/·· JJ . '•'" _,,_ \,.· .... ,} .• t 

unforeseen or consid~too.rifiw.by.·U••(llllbW•·operei~H<·Utilt'l ... 6i·evaiU(Ilion,ef new 

services). Most refrartci'ri!slng' demands 'do· ·not Wilt"! 'the'; h~ \'~~ ··ttaat · fnftlal cable 

installati?n ~oes. Therefore, ~-e~ndi_ng u~on -~~~(~if~ ~~~~t ~.~~ter~~i~, !'(~i'rr~tor 
might be more able and willing to Implement capabillt~ ~ich have longer payback periods 
•' , · I .·,. ~- ., ':: ~ • ·•{: .. "'~ '\' :-__t•,·;,":_,f 't ·.~~~ti""11:f) \("'f>·~·· f.• 

(ibid, phase 6 negotiation of syStem expansion).~ ~lso, dependi~' upOn ·the ~ble pe"etratlon 
. ..: . -· -~-;---.~ · ~-~~> ~. e; , ·-~ 1, r~ ·,•. ~?~' ; ~-~··· .. ~\·!·;;;··l ·~=J1~vr ,:.iu~~,.\.; -~n;:'h.:_: 

figures on the existing system. the operator may actively seek neW features which will attract 
e "'<' '.. . ~ :, . :.~~-1; ;r. -~,·.('' ~- ,.:qr:; 

new subscribers. 

124
For the remainder ol our discussion refranchillng will refer to those systems that only require upgrading .00 

contained amounts of rebuilding. The refranchlalng proceaa for aystema which require extensive rebuilding or 
replacement will be conaidered Identical to an original franchleing pr~. 
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6.4 Community requjrern~n,ts 

Two-way capability and leased access policies are necess.ary ,to JJnsure implementation of 
. ,·· . -, , -

data communication services that will serve the spirit of the community goals discussed 

above. 

The application of cable television networks to data communiCations presentS complexities 

and uncertainties which exCeed the ·~xpenise of m6sf"city ~-fe'authorities, as well as most 
" ;.): · _ ·- ~-- - i -> ,- · . •• '_ r t·-; -.;" •.,. _ · · ;.~ ·': , . 

cable operators. As Baer and Pi1nlck. point (KJt; 'techniCal. st;eclticatr'oris and. operatronal 

procedures which were acceptable in the past for 9riieitaf~ri.~t ~'ViSI6n are not n~eSsarlly 

adequate for data comrnunicati(UlS ap~I~~C?t'tions (8) .. ; I~ ~itWP•::~ t~.r~er capi~~ investment 

nece~ry contributes t.9 the finanpial b~rden of both tt1e ~tor and su~riber. 
·, f , .. : ·: . : · . , o ·, , • ; -. • ~ -~ .;· ··" ·-~ i ; ' ~- • . : 

The heart of the pr()blem. ~ th~t :~ cabl~ sys~m ~9~ ~9!'Sl~ f~f TV. . 
entertainment may SimPly not l:»Efgood enough-fbi' many'ooif~erilertainment 
. services. . , 

Communities have no easy solutions to turn to. Since moSt new services 
are, by definition, untested at this time, franchising authorities 
cannot specify a cable system design that will meet all future 
requirements. I~t_n~ -~~iMP-~IJM'tt.,;p~--.-da 
they require, the more the system will cost above one oriented 

. J)tfmarifytoward entert&irnnent ~. ;;i ; • . ; ; :, . 

Most_cities have.not, f~c~d lt]e que~t!pn,~f ~~P "'!~I ~Y ~.-If._.· .. , 
additional cost...(H) ffie &dded·system~cost cannot be JUstified 
mltialy.:ftanchtsing'autMiitiei_..OUkt 'lil~ltAdif'AilnY· 
future serv~~ffli$Y • di~JJ;~Jp ppee>r,~~~ 

In the following section we draw on details provided in earli~~ ·chapters to qualify and bound 
' . ' 

the rather dreary picture painted by eaer,
1
• 8t. 81'. Their '8tatem~t is representative or 

uncertainties which. were perVasive in 197s, many '~f ;hiC.{ ~n n~w be resolved. The 
. ~: ; .• ; ' t '.,. ~-

technical and market uncertainties cre~te ·financial· uncertainties which inhibit investment. 
";. 
' . 

This discussion should serve to encourage such investment, where practical, and to promote 

intelligent construction and operation of the facilities. 
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6.4.1 Technical requirements 

Two-way capability is the most fundamental technical requiretrientfor data communications. 

As we SaW in Chapter 2/twO~way capacity can be hriphtritented In many different ways, 
resulting in widely varying capabilities. Theretore, mahy'citles wftt;finl1if1nsufflcient to 'specify 

merely "two-way capability" in the review, refranchising, or franchising processes. The extent 
" " . ' ' . :·' ' ~ !', t;. '' . . " • ._· .. 

to' which the cable authority should establish the technical specifications for two-way capacity 
r ( • • ~ :' ' 

is unclear; but, cities must at least deepen their undt)rstanding of these i~ues so as to 
. ' ' ·' ' . :;, : c.'.: ·.,. . ' , .. d.:". . .~ ' . . 

prepare themselves for evaluating the cable operator's plans and performance. In this 
: . . . • _' ( ' .: , ' ~ , · ; :· ; ' . . - I · .• ~· • t , ; ' 

section we highlight points made in Chapters 2, and 3 in J~e cont~xt of formulating local 
' • c. ..-: 1 .- ""' ' ~ ' 

policy. We refer the reader to those chapters for further discussion of technical ~etalls. 
. . . ' . ' 

The·:FCC has identified four classes of cable television channel, the fourth of whlch refers to 

u~strearn transmisston:t26·. A. Class IV cha'nnet is defm~·~ ''(a) sign·ahing path provided by a 

cable television ·system to tranSmit signals of any type from a ·siJbstriber· \erminal to another 

point in t!Te cable system."' This definition does not" $f>eCity ma~y ca'pabnities that are 

. hecessary'to.·tmptement the data communication sclleme$cteScrlbed tn ·ch'apter· 2. Not.alt of 

the re(iUirements discussed in the following section·neecrbe·ift~hdatEktbY th'e·cab1e authcirity. 

The eable operator Will find many of 'them attractive. enough', to ·ac:tdpt without external 

pressure, and otherS' can t>e' 'added incrementany. But, the authoritY shotifd' undEtrst~nd ·the 

technical trade-offs sufficiently to Identify those capabilities thaf~re··, fundamental to 'ihe 

tmpleinentatioh of data communications services, that cannot be added lncrerllentalfy; and 

that therefore warrant tong-term inveStments. 

If the operator is motivated or experienced in two-way data communications, then the city 

might' corlfidently leave ma,Y of the detailed speelflc8t1orno. thtt o'*i.tor: "But; 'tfte city' must 
make certain that the proviSions agreed upon are ~lfled in en'dugh detail to en'surtfthat a 

system results wt\tch 'wilt accofhmodirte the types· Of' ~ce8 ~tid by the cotnWulntty, In' 

actdltiOtl to those desif8d by ttte c8bte operator. 

1~ne first three classes of tabfe television channel are defined as follOw: I"Cf.S·1 Channel carries one-way 
~a that 8l'e rece;veo ~ U:. ~r· o~~~1air qr n ~ py '!lfrqw~~or py d,i{fP'Ct CQ~tneCtlon to a 
television broadcast station; a Class II channel carries one-way slgnjla that can be received by a television broadcast 
~~h«Mttte-Qt.an~iatydecodtngdtwtce-,W11t .. arenol'part~•t~.,.tb:aU.. 
Ill channel carries signals that •e intended for reception by equipment other than a broadcast receiver, or by a 
receiver that is equipped with special decoding equipment [15) 
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6.4.1.1 Engineered for data 

In Chapter 2 we identified the cjesign param~ters that must be implemented in order. to 

accomm~ate data communicatiQns on a cable .. tell:ly;sion network .• _ We review them here. in 

the context of franchising, refranchising, and interim review pr~. 

The two-way communications capacity available depends, in the first instance, upon the type 

of two-way amplifiers used. Subsplit amplifiers are typically used in residential networks and 

will accommodate four upstream TV-size channels.' Some cable operators may prefer to 
: ~ 

satisfy two-way requirements with a hybrid system which u~ the standard tel~phone lines as 

the upstream channel. Many of the transaction services envisioned for the residential network 

require only limited upstream transmission. The limlted dat~ rates economically achieved 

over telephone lines (typically 300 bauc;t, see ~ction 4) will be ,,adequa~ for these 

applications. In particular, hybrid facUlties will alto~ th~ ~~~.QRerator toplfer pay ~levision 

services without having to implement ureal" two-w.ay tranam~on ~apabilities, on th~ cable 

network. In the long run .• we envision applications ~twill require larger b,~dwk:tths.in both 

directions (see Chapter 1). In addition, as we discussed in Chap~er;•· it is not desir8ble to.tie 

up the only telephone line into toe home. Some. cities do nQt ~¥talon heavy. usage of. two-w.ay 
d ' < ' • • ,. • • 

services in the near term.. Bfld wouJd therefore.agr~Et to the~ of hybrid facilities to fulfill two· 

way franchise requirement$. It should be noted tpat in so doing the cities may signifiparttly 

reduce the cable operator's incentive to implement "re~" tw()·w~Y capabilities in the future, 

namely by enabling the implementation .of pay-~r·v~.w. ,Services ... The authority should be 
. . . ·, ' . . ' 

aware of the limitations and implications of such a d~i$on, .wbile appreciating the positive 

economics of the hybrid approach in some instances. 

A primary requirement for two-way tr~;~.nsmission, in ~iUon to the presence ot two-way 

amplifiers, is. minimization of the. insertion no is$ . .Qil. IJP$lream ,channels. This is achieved by 
' . ·;·· . "·"· . . 

minimizing,.,the cable len£1th betw~Q the head-e~d qp(f,tl}e tartbe$t subscriber. The ~tern 

configuration should resemble a hub, with r~ia!Jy ex~p«;iin.Q trunks. a,a opposed to a 

christmas tree or snake with long winding trunks. In larger communities sub-hubbing, 

multiple hubs interconnected by microwave links or cable trunks con$iSting of lower

attenuation. higher,cost CQ~ial cable, may be ~ to ~ver: ·the ext.Qnded geographical 
. . . .. - ' - " ·' ·, ' '. ' 

area. In the case of refranchtslng, system configuration deciSions are . constrained since 
;·:: . . . : ·- ' ... -. . : . 

facilities are already in place. If the system being. upgraded to accommodate two-way 
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:.~·' ' 

transmission is poorly' configured, other mechani~ .or reducing ·noise on the upstream 
" ' ' ., '•)(''' .· ';; .. ;• ;:,,·,;, '"·,-·; ·' ,·.' ' ' 

channels must be brought to bear. These engtneeiing details' are primarily lrfthe domain of 

the cable operator and should, be recognized as such ·6fffe''~i~~~tJ. aLit, th~ twlhorlty 

~euld .. do well .tp understa~d. t?,e1 •. iJl:lpUca'~)O,~:~ ~f, ~~~,)~~~~~J~~:-W'ra~t~~ ~~ 1t~"t 
qP,6rat?r ,~rform8.f.'G~ _c~n :,?a ,int~llig~ntly ·.~~~~r~;. 1 f~r: .~~~~~l.,~~~~j ~ev~~Y'm~ ~~ 
prop~ .~~~le ~~o~ .l~y.out, theJU~~~i~,~q~~~c~1Rf,?P~~ ~g~M~~~t~n~ ~y _m~~~~le 
hubs .'m~ ot~f:!r ~~ign c~q!~~- "V~r~t' Qr Vltlr~~"P~~·~·~,,!~~~\r~~~,"1 '~R~rpt; troll\ th~ 
N~w OrJe~~. ,~le f~ar;ac~i-~ ~~~f:~"-,tx~m,J?Iil~, ho~)~~n~,l ~'R~~v,1~19,~~ .llllght. ~ 

inGorp,9r'~~ l~to ~fr~w:h;.,.d9(iiJ~nt [20]:._ ,,1,. ,. . , .. ,,., _, • ·'· 

If n~~~~ry t~,,l?!;eventthe ~~l!~·~p,pf.n~l~u aJlSi ,~!fr~~Qf1 ~~· , . . . . 
products; the area shall be divtaed 1rito sec~tons, arid sub-trunkS rim 
to a~M*iJMM't .. aree.ii~....._._ .... .,L . ; 
addressable taps or switches may be utilized. 

As we discuss in the Sections 2, and 6.4. 1.2, the last provision, which allows the use of 

addressable bridger switches to combat insertion noise as an equivalent solution, may 
~~ . .. _) dG{;(, ! 11~C~·~·i b!~f; vfsLd•:,: _.,- ;.-_ ~·· 

preclude the use of some addressing schemes. ThiS is an example of the need for thorough 

underStanding' of ~nlcdl:fsstles &tt~ ofWtts' c8Sieotll1tttdtfty.· ' ' ,; 

6.4.1.2 Addressablllty and access methods 
i' ' ~~ ~ ~~ - :. 

'' 
' 

Adqre~ilib' i& ,n~ed to ~Pott J)~;jler:.vlp-!,tele¥,~.~!fr~ =~~·~_th~ ,~s,c,ri~ 

in~tace'i"~* ~ftllUfy,JI\e.use,f.UA~~4'~-~.~~Qf1~B~'-f~Wh~;l)i~~r~ 

was discussed in Chapter 2, th1:tn~~ ~e-.~1~~~,J~~mtv. -~ 
performance of communication services on the network; in particular, it determines who can 

apeak to<wh0ft\11i.,_:ubl•~ora"al'e'not>tmbwkthltMf11tl61i~<tO lrwat'lrraddr.aing 

capabltitie&Whlthlwilf'·8CCO~--to-any CIOMin~tMioauWtMJ-mafttet 18 as }tit 

undeveloped •. The:CIIIDJe.au~muet ~ • ,... ... .._.,... ol·1heir-aoaununlt\f 

to eatabtish lh• imrnedlllcy etdeMa'hd·; oqJottnttat......-.. for:IWit .-.••r irr~ dOing• 

autttorltfelmuetbe'daNfut•to dwnxtancf.the ~ lltWi unproven'.......ut.' · ' 

MWlY technical co~n~ o(ad,dr~bQ~,Gall.Q.tJr~ ~,~;1,~~ Pf\.;BP.incre~ 

b~.is. .i-.e-:" int~rf,_c,.uo~.~~~ §Q~~ ~-~1~'0~~l~~.S~i~-~ 
cable plant that might prohibit implementation of particular access methods. For example, a 

contention channel cannot be implemented on a cable system that depends upon bridger 

switches to limit upstream noise. Contention channels must be continually open for 
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transmission and are incompatible with the on and off switchinQ experienced on a branch of a 
. . . ~- _, . . . . . . . 

network that uses bridger switches. Th~refore, thc:t provisions" in. tJ'le New Orleans franchise 
. . ·, ' ' .·},··--, '. : ,}; ; ,; ' 

mentioned above may prove lnadeqv~t~. 

Multiple two-way access methods can be uSed simultaneously 'on' a single cable system 

through the use of multiplexing techniques. But, giVen ffi~'SITiall size of tfie existing mark~t. 
initially there will be at most one data;cof\1municati6ris based '5erVice,''usiii'g a single access 

., , .. _ ,.: -~_,·:-··: '.·" ';~":'"'\~ ·_ :··'~'''~ . ~ ·.: 
method, ort each residential network The citY faces a'-ct1oicEf between polling, hybrid, arid 

contention access methods; the trade-off is limited funcli(jh vtifisus ·hlghe~ :Sost (~ Chapter 2 

for comparisons of access schemes). lnstitutionkf~tWS~s Whi.~h' ~ij 'targeiy dedicaled to 

communications servic~ •. ~ oPP# t~c~form~~~~P,. ,~rvices, ,C.,I,l .#~~ · ,~itl ;~upport many 

access methods simultaneously; ·the methode· ...-.\WII ,initialt~ be- ee.ter•~ aeco~ing to 

the demands of large users. 

6.4.1.3 Reliability and maintainability 
. . T': . ~ 

The level of service, i.e., tran~on ~ormanct:,and o~er~U system availability (see 

Chapter 3) expected by business data communications users exceeds the level of service 

expected and delivered to subscribers on a typical residential network. Sir~'lilarly, expectations 
:~ ""~,: : ~,;;·~r, ·~·. . ' ; 

of residents will increase as the residential services provided over the cable evolve from 

entertainment servtces to' hOu~ld bUs1neSS •. and' othet-1~eaSioi1at services. '1lie cilbfe 

operator should be sufficientlY Coricemed about SetviCe'l!le~Sentation 1o make the necessary 
provisions because of the pOt&ntJat: Impact tln market ~Ct. 

Reliability measures (:Onaist of buift.in redundancy and ~.QClabilitiee, 'as weH as 

security provisioAs tor isolation;anddeniatot. aervie&,to~or,.matft.tnctiOfting units on 

the network. As with ather fadora -meAtlooed.,. the IOQQteta ftBWt!e . of lhe iflve&tment 

necessary to :impe:cwe service miGht deter the : QCMtl'lltOJII :frrilm :tllllkino' the neceaaary 

provisions. In addition, aa W. Beer ~ " ... it ia.-e•b' liMIIia.l&tiand-.aKJ)eB8ive.m ''add' 

reliability to a system at a later date." [8]. We do not suggest that the cable authority attempt 

to take on the task of deSigning the netwbri(toHhe Olitra~:· Aatffef,'the authority should 

raise such tssoes and gathefenougtfexPertise to J(Utg.ithe·~' ot'tHe'cabt$ operator. 
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6.4.1.4 Cornmuntcatton services 
~ ... . 

The cable operator should have the capability and commi~nt 'to ~ffer both communicatiOnS 
. . ,. ., • ~t1.T';.;::._M".. . ., ' ;' 'I~ •'· ' '~: \' i ~. 

and information services. On the institutional loop most Op8rators do Intend to offer 

communication services, and the facilities are being designed accordingly. Although 

subscriber-to-subscriber communications on the residentiltf~IMily•be•prem811Ur8 for 

most oemm~oit~~~~wjll-re~i~Aif ~-~~lea ~r,~ \tJ& 
cable OJ»erat()r, -e.g.;. ~ ~; ioforma~:,&fJf'Yi~r~~~&!.,~ ~ver:~rM,~tal' 

a~itls. The t~ ·inkM*rU~M :fleeal!ll•rv~,-• ·=·qMJJW@~,,.,!'I~!I' lncl~ 

I'MflY*-IJJJIIY -ad .... abWjtv, .. l.~,·higt:tet lt.~, ~~~ '*Yfr.~ic~OI\ :~ 

subscribers and multiple serv~~e.;in ~'-M~8~tr~~J,e ~~-
2 and 2.1.2). Communication services require that the operator not involve itself with the 

content of communications; i.e., the operator behaves like a specialized common ~rr:ier. 
. ~ :·. 

As with the telephone .System; inatittrtipnat uae.'-.~811Hf1e,.-i.cm)QJ Attachin.il privately 

owned eQUipment iR addition:lo!tftat l.eas8Jl: froM tll8 cable GP8f'JI60f, ._,toqg.u ttdoes ~-· 

diartJpt .. orrdaiiUIP the: netWfllf.k.::.~ies,ahoutd aRCOUfaQell'-._a&eeto-:OIIer 1!'8nY WYkM 

typ~rnot;ust priVated18JlneAitOB:lhe<in~,nlltWIOJk,.1JIM:Htl!~,tfJ)alf~.U8fitf8• 

wtlo•generally do .notrttqllil8::privat& c.._., torBI.Mfit nm~81Rfioea~ H.t.edd,ition to !tar.,: 

firms wiUcb: :generate~eneuoh tratfic.:tQ:jds~~ • ~· ;~nt$p'"~ .a tbe 

netwOfk is weiLA)..._.., ,for :data. ~~iOM. rMll8Ctfioation .. m''"particutW.-, 

commuoica&ione~aaanoce~'onWl.experim....,t..a ......... Wbaaie. 

··\ 

6.4.1.5 Interconnection 

lnetitutionat,~s wiU.r~• ia•qpftfleGt~~--~l~~ vt~il~r~ntf8llf88m. 

w;M:des"aterilooiMOti§lt,~l\.IIMlh~ ~;~·~,:~~pt,l~ ~i 

i8 neoeliSII¥'Y; hQ18fi ltvel GQ~~.pr~-~~i~1M\4:iffiPI•Rl8~ In 

cwdfl' to. aflt)J~.;tfftP¥6 IIW#lY-: \P:~'4~R·•·' ~- -~-~o~.,~ilje$ ~quid 
PIMtic:ipaJO,in-~;~-. W,fWJW~~~~ntty~ in:w~)J 

today an industry-oriented process. 

The numbe.r .and, ~pe (uver.~th,.,~Jlir:, I~! ~~i~~~~o~. ~~). '!' J?P~~~ ~~~~p~nn~ted ~.tJe 
specified by the authority, leaving final decisions toc:tM,.,.._hllla;''llt 8e8oldance·,..witft 

restrictions on cordant·18QUIIItioo;.(eee.Ghepter 5} •.. ~cg)ll~.-:;G(, -~ (e:'Q., 
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microwave links) and operational procedures can be implemented on an increment~ basis SQ __ 
' : ' ; - ; ,_ ~ ' . : ' . - : ' 

long as provisions are made for city input. The cable authority can also enforce a timeline and 
- . " . ; ' 

reserve the authority to review channel selection. 
·.,, 

6.4.2 Operational-re;t\li,.......,ta 

The appfication of cabltrnetWorkS to data·communicatiofts requireS morelhan upgrading' the 

technital capabifities offhe system. A!fdiseuased fn Ctt_.. 8; tJ8e! of the table for data 

communications appticattons'bhir the dfstit1ctton between cdmmi6n catTier.! lind btoadcaSier. 

Therefore, in establi$htng tHe · reghne fOf data, the cities mw\~t81!ktMU -structural and 

operational issues· in order;to- f!hsure the beat 11se of-~. ·-. '· 

6.4.2.1 Leased Access 

Leased access provisions 'have been mcluded In many.:franchiSe·'COfdracts, but as with two· 

way requirements, their meaning Is uncle• ·wltho11t:tne ...atltanllsms-to implement them. Jn 

Section 5.3.5 we di$CIIS&ed the'importanae.; of feaediiUC&D·fO.; the''~ .:.of: data 

commumcation: S8MoeSNia cable. C8t*!f ldpet"'lllofttha¥eishoWIB~ ...;stance to 

leased acceM JM'C)vfsi~ but unllke ~ to::utllaicity~itis>not priniarlp due to 

the financiaUy b\:lrdehaome ftatOte-' the•teqUeSU:1tlnplie•ntat_. teased :acc;e9&.daanrtela' 

entaits minimal costs beyond ttfe· op~. coat:of ather:;cMrw..,"UU68!-~. Given ·the 

abundance of chaRnel$' eft ·MWer 'syatamarthia· oppor.tunity; costis.::not~Jel'.tsiglr, altbough- as 

the demand for services grows, this opportunity cost will grow. Regardless of the opportunity 

cost, cable operators are wary ot the inflexibility that teasing of chann~ m'R~~· 

The cable industry as a wttote·is eoncemed'abeut:ttiEHM~ aet'bY'teaeed channel 

access; namely, legitimldng pri)gratHmfrlt coMe~ wett:W~--~mt1aciHty 

by a second patty; and·~ift'alfitetmefwttltKreiVIiltJieSfttfdlihk\~ c2tMJ;. ''fflheldea 

of first·come, first·seMWf·Mii cabte·1tl)te'liislon · ptMt,~'IIMdrnlntfiMII's·l'Jfiatifealltfg'ff'HHlr'tl, fa 

pretty distastefU1" 127• '~dtttpfe·~em ~M, TOf,,.._,a?tWf.,.Wl'Oky not•-to offet, 
'.;J ' 

'f~ opportunity cost Is equat i6 '~ revenues which could ~ ·~;een ~'had· th8 cfuih,j,l been uaed for 
MOther~~tt·pay.~.-... . . , "' 

121Larry HoWe, Vicie'Pfeaident; ATe; .riiltlpleaystem-'ator. Olld lr.c.ttitWWOnif51t.· 
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leased access, only to offer joint ventures. This is in support of their belief1hat, m accordance 

with first' ameooment rightS, the operator shOuld retain amtrot OYer·all programming on'lts 

facilities: Other'S In the industry teet that W letlse6·accesa· fai ~ea; the riSk -~ greatet tMt 

cable operators WM· ·be· forced tnto cdrntl1on caR'tet: etlitue1~.'~ Stnl ottters m th& •lndtdry 

consider leased access as an attractive source of revenue through leasing fees, and of 

in~reaSed subsc~iber ~~etration d~e to the enha~ced ~Ices avalliilile. 

In many cities, ,np .. one has yet requested tQ ·ktue a cbllr1.!WJ·· JA'\is. siwation,wiU begin to 

change when data services are implemented. Data, seemingly more than video, lends itself to 

entrepreneurial endeavors;''not~i~he diversity' ~f p&rti88' ;l~t~;~tea''in' vi~eotex and teletext. 

This is partially attributable to the atJUitY· •to tattM and! charge.IJSeQI:idilectty.: . let date, the 

newspaper industry has expressed the most interest in leased ace~. They are joined by 
: • ' ·~ '. > ~ ~ • : ,; •• ~.- ' 

security companies, other information providers, banking institutions, and local broadcasters. 

The American Newspaper Publishing Associatiori'''(ICNPA}l: 're~k's''that' more 1han 60 

newspapers have arran~_w .. ~ local cable·~~~:~9 progr4JnJ!WVo'~.~.a~.verti~ing 

services. Of these, 48 use one or two channels on a full-time basis. Joint ventures between 

ttie 'clibte ·operator ano· ·the' newsp&PEtt eccoorit" fOt! f3' et ·theS!e, · .. -aA<f ·leaSed· ilci:SC:ess 

arrangements account ifot tt\e remaining 35. Othet"S'QJJei"&W b'n a~~ Ql!fgfnatton baSis (52). 

example of a,~ access provision UJ;,tl)e,N8w.Orle4f'S.,fr~r;t)~~~re•s(the ppt~ntial 

conllict~.of~terest -~ the cable operator, b"'t ~· rwt ~~-' pricifYt, or technipfll 

mechanisms for its sof~ {Note. tt)at ~.a ~c~~~ ~,cat;)~ ~ator. the ~r~{lc;h~ 

contract explicitly states that the provision of leased access by the operator shall not 

contribute to itS being dassified ~* commo;t oarrfW·l (20]:· ·• .:1 · 

Grantee st;itt Offer le&Secl'ClYi!nnel$et'Vtee on tt1e Home ~
N8hYQ~ to ajl-~idt¥'t~and )1\sti.,..ti~!Mll.~r~ •. ·.· -~;. , 
non-discriminatory rates and on reasonable terms and conditions. 

; ·drnntee'shattriOt use i\Spijsitf6niiSa't8b1~ ~uriltatlbM'~ri'l ' 
opet"~Matt&l'~.lea8ed·~-rviott1qtM"IIPQiiNnt~Y · 
wish _to ~ff~r :~ J*7.rvi~e ~em~tj~i~; ~ith ~~~~ ~~.~~ ~Y- Gf.~· 
Nothtng contatned heretn sllalrOe construed as requtring 'Grtifitf!fho 

·· operate·aa~alirter nor ~raa1ee:kdllliimed tDIDIIMngaged 

. 
128

Stephen Effros, executive f;lirector, Comm~nlty Ant~ Television Association (C~TA), cited in Ca~leV'-Ion, [52] .. . . . . . .. . ,. . 
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In such operations. 

In the recently aettted Bostqr~ lqn~ise. the loca4·~~ ~ ~tec.l ~' ~in.linal4t qu&,! 

confti~ of mt~estby giving;~_.ol ove!.o~i'!'~ t1 ~~~~-j~an~ ~8f1~tUX 

thati&entirety aeparate;fromthe~operewr, -~~.T·~~-Co~~QJ\~ _ 

-·)-· c ~··.c. :'t· .. ·" ;;·· ' . <. 

A number of difficult issues must be resolved in order to effectively implement leased access 
.. · · ·· _.; ~ '::'·• ;·1,, :r. --:.__)r·~- ~ ' ~ , 

policies; in particular, we will address the following questions: 

1. What shoUld be lnetuded in a leased ctYannel, 1!8~. WhiCh ~aeMces?-
' '! ; f c 1 ;' ; . ; . ~.._.;. •.. ·--~~ • ~_. • 

2. What role s.hould the cable authority play in the rate·setting process? 
: -- · . - ·' '· ' · ·: .. 't :tr,;·i ;:}(-~ __ --<-·· 

4. How long should the leasing period be?· 

5. How many Qbann~ls shauiP, .. ~IeasEKf? 
. - . 

6. How shoulddetnartH·be accomrnodatecf onee it exeeteds SbPI'fY? 
,.: . 

The authority and eperat« mLBt identify wht9h ttplliw ere to ~,-ifl~·•"'~ti~~ of •! 
two-,way oharmet; inr~~r. whif;h .-a~ ~~---~,q:~ 94:lb8-J~ 
channel services. On some systems, the channel will Include only the frequency translation, 

and sigl'lal proces!tng'Cfone at the' ~e,;ct. ·'6\-dthtif'' wattitns',:'~ -'antt -~ 

capablfifles,' 'tocated. at 1he·tre&dend;' may·· be"ebft~'llit:panlof:tWG.~rtnel a8Nice: 

1'he deciSion 9trould;be;58d on wtltch capabifNre!''~;t>rmii&¥. need''h'r·,~ tG 

ettec~ly eotnpete vow; the·cabfe c»enttoitbr pr6Vidlt\giil._tftt awflce;'" -, • · ' '' ~ .•. · r:: 

The cable authority must address ,the ~, .,IROIJ~c••;r~.~z~h-r8J5~' 

subscribers and com~.,...... ·At w~*tJIM~:S.~~~.~~~tion is 

ordinarily preferred to ec~{'Onffc ··~~;''lilt, tt· tH.f:~r•8f>f'eBS8d_lja:atee'Si8;'' some 
, . ~-,. n_-_ .. · .~,··,,, ·:..·-~,,t_·q~,.;~tJ''· :~'-Ji.~r~,:.;;~-'~,;,r. ·l:_ ... ·r~ .. ! .. :< .. ~ .. _~i~ 

monitoring of rates~ ~.to.~~ .. ~:·~,~~' ~~u~a~, ~g of 
channel access by setting:ratea'~tl0191htfh.•~'801tforily-~ete:..-..·to what 

degree rates should,;¥l~"·<>r t~,;~ .. ('~ret;~T~~~~~~~~~n~·d~-~~~e<fpn to 

establish efflcient.Jatawtllch areao.m..al~ttwe~·OPWCdOI' per 

community, competition is limited to that posed by alternative media. In the case of residential 

communication services, the competition is the local telephone compaiiy;"Tn'fhe"fnStituliorilil 

market, both the tet~phone company"W bi~ ~~ar~·;cw ~ 4;2) are sour~ 
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of competition. The authority's decisiOn should be b8sec.furr ~ pre$eirce artd strength ofthe 

competing media in their'cotfimunity; Wfrite'W:riod!S diSttitMion medtaWright be in operatfon, 

the comparison must htf.n\.,trtie~ riledia'that~tt;e:itlme1matket:ForlnSt&nee; two· 

way video teleConferencing ~· not fe~kt1>ver ttte~tfftg tele~e"lebaHootJ ·plant; nbr 

over any of the alternativertocaHflstribtitton~ffledt&,ifurtellttiY'lh•'~ ·Simllirty.,:·mest'of the· 

alternative pay-television services (HBO, STV, etc.) wfff''flf6t ~1iri'M• ,ay~per..vtew or 
information services markets because they lack two-way capacity. 

c ~ ' •• ~i:! ' 
;.::. 

The gbat In implementing tea&d·acceas ta·to attow &.·diversity dfihfbrmtttton service provtdera 

atce8S to the cabtenetw6rk frdl numft'er tM¥\YithlllcWI ~·wr~'f)rtliqlHifterms With 

the cabte operator; 13eeausa th$ eab1e 6peratoMS:10iEilf·trfifnWrri8tf(:)n'ifHVfee pta'Mer, f.e;, 

complete separattor'$ are riot eriforted, ~61-W' ·ar~ 1 fteed$d <tcf prtri'eht ~ poterittar 
cO'Aflict of lnte~sHrom.dtstOrttrtg •te&ijfngd'r~~~ &.tJO\Jrag;;,~ a88es$.: : Th~; 
any pricing mechanism shbuld-strW&fbrtfltHdttbwii1g~..- ·· ·-· 11 · · · 

· Competitive'service provider~ are nO't di~ourag~ fro;, ~si~g the cable television 
mMwork Wherl1tls'the ;mosftectmicilflf'apP..oJ)H~~1ivait86le! · 

• ; ' _•! :,.~ .·~{d ·~~-~ :- ~-~ '···~: .'•~~· ~ " ~_, ';,\ ~ ;I 

. · Co"'petitive service providers face the ~me costs in prov~in~ their services that 
•.o' ~he Cable OperatOr doeS lh P"ovidti\g·sirnftar~rVt&i1• ; ' Gl .• > ' ' . ;' 1' .l ; . ' 

''l 

· All ~rvice provi(;te~ ... re tre;lteQ, !airly, (W4 fK\~.&~ty1 > •. 

• The cabte opetater tties noh:fxtraoutxcessi¥e' ~itadufT:ta • n.ont)poty ·J)OWel' 

ir}.the ~t. ·~~i-prqt~ ~ld_.L1Rf!ut¥r~•Ma,p:)~Mlt~~,~ould 
inhibit demand and !'Xtension of network facilities. 

, ;r , •"1-, '. ; ,f r, .: _. l : ~ \.~ i ~: '< ; • i· •. I ·, . , 

·The prieing atructure ahoelt!d~. 408'10mio•_. ~-~ 
use o! scar(;e resc>urc~ ~.cfl ~ u~~eam ~~~m:JKl ~~j~~· . 

The pricing mechanism used to set' leasing f~ sl{b~ldibt! ~b-ri the premise that the 

cable oi>erator is maild~tfkt to re• 'af~lfjij(f nu~bf ~.,~, •.. (ThUi elln\ihat~'~ 
~' the'incentrve for 'th&; ~ator'~d sefPf'eetfiO;h\;thu~ t6 diabcruraoe~cci~\tng seMte 
providerS. 

- . ,. 
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1n those instances where no leased &cc.-iftWMt dal.el.,.ew'!M*utlllldld ~ lhe.OI*BIOr might be 

allowed to use the channels on a short·tem'l baela. 
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second is open bidding. Extensive ~onomic anal~ ~d e.valuatkm of pricing m~hanisms 
'- ' ,_, ,, . .·: \,·' ·-· } ' 

for, leased access cha.J)nels ~ beyond .tha scope of ,this rei;):Q(\.)"e ~lieve that iQterim leased 
' • ., ' · .• '!t'J 1:-' ·· .• ··'''·' .. 

acceS$ policies can ~ implemen~ witl:louttt}O[~ ~.lu .. qn,pf ~ i$$u~s; and if need 

be, that they should. But. in tl\e .. JQnQ:,~'fb-.. as,,~ "'~~ tpr in(ormaUon and data 

communication ser'(ices ~elop, .lt\e .. Jf9~ce. ~~~mPlexiW of,tbe. markets w,iU,make 

r~gorous priciJl9 mechani,sm&~..-y. 

Most parties, both operators and city authorities, agree that the complexities and 

inefficiencies, . of tr~t!QOal rate of retw-n reg\11@4iQil· :"'~~dec~ ,-f'f9K.'fit'i (see ChiW~. ~. 

Neverthe~, .the .prob~ remain• fQr o,~,r;atf;D ~·~ 1~, ·&Gcess ra~ •. ,and f~r 

authoritie$.~~ monitor their ~ness.·.Rate ot.r~urp ~daf#~!::J~ppJj~ to cable tel~visioo. 

le8$8d access channels- (not to #18 enpf~,~. n~J"~) fequjr~,,~latipn. Of 4lV8fage 

variableaosts, ._nc;t.of a fair:fig&,Ka fQ(,th.~~~.~~t;~,~~vj~~:PO~ a uniQue 

problem for regulators that is not~ irt ~PQ~ J~;, name~:Y,~ l!'l~ .rna-::ginaJ ~ 

function is not continuous. Marginal cost is close to zero when the channels are empty but it 
•• ~ ··~ ~ <> .>: . ···.:.::::- .. ~··;'~;~· .... :~: ' ' '. ..! ; ·;:_ 

increases discontinuousl~v~ aigpif~jh .wherl Mle ~"'ti?;~~.~~·because the 

c\lst of installing additional facilities is large. Therefore, so long as there is additional capacity 

on existin~ facilities, marginal cost ~}~~1 !#fle,sti~~.~~ri}~k~ -~~·ApR pricing on the leased 

channels based on average cost allows the cable operator an equitable return on its facilities. 

In this instance ROR regulation succee<Js·1ri ··p;•6i\ting' tht Of,erato'r ffom exptdtting its 

monopc»y po~,by pr.fQiA~ ,ac~;t}igfl-~ye, ·~ll'M-caat•,•• -~. ~ RQR price 

may be. tower than -the ri\att<et ctf!ating ·price/~:'aarr'~ ~ arid some 
:· .,; Jt./;\->·~r_'~·.j~ , ··~i:_..~~~~-h':;·.,_, ·~ ~~·:. 

mechanism, such as a lottery, is needed to allocate the limited available spectrum. When all 

chan nets beCome-~. ft'fatginaHlOst 'iS ·suc:kf..,...._lthan 'Mnilg& coat, reflecting 

the high risk assoclat&f' :with inst~ffln~., new P,~r\tnatia "~OR :~eg~.Jiifton" that. requires the 

operatqr to B:Ccomfll9da~e_actdi!ional ~~~ ,_ ~ ~~i~$: ~ <m~.~Y~f,CJ~~ -~~t, i~.PP: longer 

eq~jt~le. In, ~ditipn, tbe m~r~ipal ~Q~f/Y~~~qn f~f,_. ~'f~~ -:~ ~{;)~n~lr~':" l;lCC.~ ~II 

differ _on .sub~lit systems due to rel~tively ~4VCE! .u~'""' ~(\<;ity~.Jn,.conc;:Jv$i9~· ,~OR 
• <, ,' •, .......... ,_,,.,,~ .f,_.,, ·<'' ,,>~.,•··-· 0'-·' ·-'~l . .,. .~~ ~ -

regulation for cable television leased access must take the discontinuity of the marginal CO$t 

function into account, which complicates an already difficult task. A bill which is under 

consica"atkin-by·tne htas•~'1Uile&t81State..-~~~ ..._.ctfannela: 

No charge shall be made for such leased capacity beyond the cost of 
the Operator of providing it, including an allocated share of suppcjit 
of public·BCC888't<piU8 A1"8818nelllil•,,....df!8tutln.i-·.·· 
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Note that the Massachusetts semite bill does hot specify how this cost is to be determined, 

nor how construction-costs for additi~~al facilities ar~ to be accounted for. 
" 

As an attemative :to traditional ROR pricing, cable authorities ·mlgtilt· choose to I"A8lldate 

marginal· cost pricing Without actua11y engaging 1n •rate of!'f.etom iracp.dation. ·ln this way; if 

abuses are encountered, a baJis· for:actton wilt»e tn'place.· Mlr'nbera otthe.cable lndualry 

have proposed that if marginat cost is used as the ·basla for teasing· fees. the cable operator 

should be paid a .percent oftross or.:net ·revenue& to accoum fot.the SUbstantial capital 

investment made in the home. Others argue that price must refteottlle.:opportunitJ:aocst of 

leasing the channel. The actual opportunity cost is difficult to determine; although one pay 

television channel may provide' large revehue streams, it does ncrt' ~essarfly f611ow that an 
additi~nal paytelevision ch8:~fi(tt '~nf"irso f~um .such' high rev~ues: .Alternatively, 1he 

opportunity cost could be equal to the revenues generated on the te~t~lucratl~~ 'channel, 

sinceJt is that ~hannel tha~ Y_JO~Id t:>e. ~persed1e.ct~X th~ ~~~l~~!i.~~tion: ,A C()mplicating 

issue is t~at ~QJne channels aret~<:hnic';li~X un~pit~~le (o~_vi~o~:~u,tr(;:~~.~ u~ f~!;,~ata. 

These factors rr:tust be taken into acc;ount when calculatin_g)heppportunity co~' of a channel. 
), •• • ' ' < • 't, ; 

Bidding, or auctioning, is a pricing methC>d that does nof dJ!~hd 'ori Accurate estimation of 

cost, rather the charges sh61.lld reflect market detnailti:'BiddiitQ ~n ··t>e·· lmpieri\ented In a 
._-- . -· ·"'·-~·-·'-~-··~--~- .. __ , .. , ·'-~~. -~---· · . .,::._.' 

number of ways. For example, the Operatof ealf5Etf an initial rate ·antt service proVIders 'can 

bid the'price Op ~r down. ~ntil1 all channels ar~ le~ :When th~1i~nQ: perTCXS iS over:' both 

new and existing 'service providers lm:J tor liccess, gi\Ang ffitlt"exlitiria'·>~c$ a chance to 
outbid newcomers and thereby ~~otect its ln~i'iient; this Sll6Uid P,eJ~Hf inwstment from 

being inhibited as a result of uncertainty Pc)sed bY the ~· Joceas: Ch~rge$ for up&trearn 

access on reSidential sub8P1it systenis shoul'ettie;~l~f.~ ff,ifl tflo$8 '1crr~awflitr~am acees&, •to 
' • ( ' < ' ·' 

encourage elfident use of the relatively sCarce upstream bandWidth. " 
J- ':if";"'' 

Bidding does not rwt4utre •as much· govemment interventioBJn'1b88ettillg. of rates. But; neither 

does bidding prevent1l'te'acct'U8t;of mOftOPCiiy·prelitata1lMt operater;,Nor>does.H eHminatettle 

relatMJ advantage· of the CJP81'&tor as· a arvice ptewk:ler;c~- operator does not face 

the same access costs as do the other service providers. On the other hand, if the cable 

television medium is not in high demand, then the oper;~tor may be forced to lease acctMS& at a 
. .) . . -~ ~ ' . f .·: -·. ~ "' ' ·- '- : ;:-. . ' _. . 

rate befow,aveMgecost-or~nat ooat,:and .._..,.,..,_, lw.GJWn',fX>et~'lnltle long-18rm 

such a situation should not persiSt; if it does, theft..th.,.._ tbe~, fOf'·ieaeed •oesa. 
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The competing service proyiqer~ mu~t .base ~h~ir t)idS
1
pt1 !S!i!J!Iij~ of m~rk~t d,~mancj fQr thei~ 

• . ..• . c • ;_ ' ·.' . -•. ; ~ '.":<~;(,' _. ; ' ' ! - . _ •. ~ ·. . : 

respective services .. T~ m"rket dF~and ~~~~~~,~~ -~~ ~~~Ra~c.ount T~!"Y fa~~ors: 
number of subscribers, penetration level, and the price elasticities for use of the cable 

medium by service ~ra13Q •. There ita ver)lfltw iafo1mation,WJd data .. eomnuoicatlon 

serv.tce provider&tn operation. which limits QUr. ·~·.to.caic..._: lbe ~ Allastl~ Y 

tnese elasmtieaare under'ellimated· $hen ,~anapetingt:ear¥iae;:1Dtavidera ·wilt . bid the ·leaaecl 

access rates too higb; resulting iftl excessive coea:,D>eenfi.c.-,~;,Tbese higlt ooata 

would be passed, on to' $Ubscribers, enci·WGUkl :reatdl ift ............ ~11111ef rates, and 

suppr.essed market demand ••. 

·-!' 

DeSJ?iW the fact _that bi~ing does, not achie~ 8(),~~ ~t\h~rR~if~i~J~t~ :~~ve, it i~_ a po~it;)le 

altf#rn~tiv~ to ROR r&Qul~f!~!"· . ektdif1$J has ~JSP ~~~.Op~ .~. "~~t"'9.d for leCffl!l'lg of 

sat~U~te tr~n~n~. ·-1l ~' .• , , . , . 

there are difficult and im~ortant Implementation que8ti6ns'whicfi are commbn to all P.,ci'ng 

schemes. These include ihe' p~opei'leasing'tirne-~~ioti,'&IJ:t '~hit handirn~ 6t.th~ns1tions 't(om 
one 'teaser to th~ next: i.~ .• ·u;hat ~appens to tt1e'cli8t~rs 'rit 8n 'rriibi~~iibn se.Vice if the 

service provider lp~ ~ renewal. t)'d? . Units of ~~~ng .f9.r cQmmunicatipn ~rvices. mt,JSt . 
. : .' , t . · :J\"t ~ '¥' ~ \_.; t , ' ' • _, '« • ' ' , 'o ', 1 • · • ' ,> '- '! ,. . • ~ • •' • 1! i ._, ~ J }-t ' _. ' ' 

acc~mmoda~e o~-Q~~ap,p ,i11Jt~.~~i,tt~~~ .. ~c9~·, ~n ~!~~~t~ q~~t~q ?r~~~~it. 1 ~cp~. On· 

de,rJ:~and ~c;cess is ~it~ ~o a two ~ ~he~ wit~ 141 ~x~ ~~. ~~ and a usage sen.~Jiti~e 
.~' .. \• - -'· -·-. • .... 'l.fl,,. ;. ,. :) IIJitiL.,{J •. ) ... .Jt.. •• • .. ~---"' .. ''\_-~- .. -_ ... _. __ ,_. '· 

f~e b~ Qn packet$, S)J"i.lar tp,t~:l~,qri~i'1~: ~IJ~,·Yf~h3';R!!fF!':2t1~tr,igc,!9r ~~~e, L~~~rJ~,!?,f 
ctu~n~els on the ~~cteP~J!;ne~ork,,to. infor"l~~!~o~~~".J~.~ 9~~~~ of cont~~ct 
length. Thejnfo~:matio.n provider Q(ld,JSUCI;)Qcri~r ~~ ftab.ijjty, wt\ile tl:le c~le ope.rator 

,·,. ...J < 1 • ·-~ -~~ •• • ~c .,.: -~-·.-::f •:-'-.--' .. 1 <;1 4 ,~J:f'l'tf ~:--~g;, ... :li. ! 1 ft"-., ... :· .. ~ pt~ .'c·--;.:' -

typic~~!Y desires. fl.t'Xit?ili.'¥: ~~~~~ ~!ute loog~cJJ•[!r~MV,e .1~4f. t~t ~~~iq~.r,: IJ;':~~: r~Y,S}S 

~hree years, w~ :~~~I_Y ~~~~to lo,o.k at a t>y.si!'~Al.~P,f~f .~.!~V~r~(~~'n!IJR ~~~e.lh~t will 

pay us back in two years.·;:~1:. T~!3 "copm~~r~~~~ ~?:;~~~~ ~~·~~tR?O,~?rns .9fl. 
the part of the cable operator: the length of the payback period, and the length of the 

commitment made to.-.y,eiagte I8I'ViDe. Onwflt801utiott~for.Jher.:ahort....,_:a tOtal• the 

operator and service -.ptcndder.t(l deticte: ..._. ..... , . .G9111811fl)DY'4he Qllt&e .-•thority to 

assure that community ..... _ .. iMiag· met~ and ttw1t MJ compl•ta»ft_.tbe;part ·ot aetVice 

130Price elasticity of demand is a measure of ihe effect that an lne~ ~ ~ in price has ori denW.d, I.e., 

if demand ishlllfllyelast&:tben·a,.... ••••-..,.... INit;t(la~·JIIeo••••tn~· 

131Martyllfhifiiyi Cox Olblt; clllffh~atbliiVIMDn, [82). 
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providers are addreS,Sed, via interim reviews and •. if ne~~ ~,~·. ~n the long~ term, tf 

demand for two-way qapaci~ continl.le$ to ~ceed ~pt.~. ~en,:~,~le . .,ator will find it 

economically f~Qr~ tp. e~nd ~9~·J1;1J ~~q~ SG4U'"~ ~~,{~~ the uncertai~l)' 

of S8JYice provider~ and subscribers. Eventually, th't ~ . .i,.p ~~)~orne. c:onvi~ 
that the information services market ~. ~ff~!eotly,,~ve ~,,~aJs~q~omplew, separations 

acc~table. .··· · 

• '·.,, ! ' ,• '.· 

In addition to the rate policies, the authority must ~etermine the n~mber of channels to be 

leased. Geller and Barron (27] propose the followi~·channelassl9nment ~herne132: 
. . . . ··. . . i· .·· .· J. >·.:: ·.·.J. I::" :··: . 

-30-49channe1syste~:·.5~10%p&~~ , .;; 

-50-99 channel systems-- 15-20%. 

- 100 or more channel systems-- 20-25%. 

Subsplit, single-cabl~. ·two-wily cable networks 'OhiY 'areccn!ut\oddte ~four to five upstream 

t&1evision channels. But, a Single tett-M~on · ·ch~l'ret ·Bi~ ·be ~~~ using fr&quency 

diVision multiplexing (f'OM) fo aceomrnOttite' ·tnoltl~ ~~ ~t~ $e~tce proVIders (see 

Chapter 2). The authority must also establish procedures for accommodating dehlaf\d when tt 

grows to exceed suP,~Iy. Tra~~ronat.comij\~ri, ~~.;~~w~v,~f1~toJ~<~d:~~re ~cllities to 

meet demand. Unlike th•·~ P!OmP~PYs"- QWU'tWM Qfr~itt-\i)~Mt voiatclrcuit, 

but an entire cable of 50 or more channels, i.e., thN~rOt apa~and cdst afe large. 

Unlike 91eCtrie l.itt1ities,tflere''fk& ntflftttriiiiM'~ ~~ OW~httc;: Ofl4oad dernant:J 

tintifa crftital mass Is reached which waf't8htts -~ 60ft~ lli1Wfttffion, 'hf~ of ridw 
tacHities cal'f'not"be·~·~-·~meohb6t 1M 'Ste:,''88'1l'thel~'Witttiithet 
utiHttes. ff 61161e-ope,a1c:Jrs a~ fOrci!d'Wl!:~;fiew Clitftaritt,' t11eY may-diseolirlije 

t~sagtfso ss t6 fbrestatt tht'(fapltaf ift~t itl'ft8Wlpttr.t 1TI'Itritmuat bi'per,t up derri~ 
before ttiEr'cabte ~tOr can, 'Or Shbultt, )Osttffl~ ifirfrisilttidfbn· of. t!iddttfonat ~ 

taditities. One 1lltematiWt16-jilddtng neW;~ii ·mBtiq~tMfbf thtntkt~g·Sp8etrum. 

fhis Wduttt require 'upgradinO :fA atf ·rnoatttn~lfjrMirft~'iitf-*»ti 'ilf'tei'ld8netW~tfifS 

could be feasible tot 11nstltutfonaf ati~tf&~.qft=\~ht'anW,iif'~oMelitiori-aec888 sc::h8nle 
which makes more efficient use of upstream bandwidth than does FOM might be used to 

. :. .- .. ·-1-Y"'t, :...~~:>o,.:;v~~~~;;~""~L~;.s~~~p;·~.~.$r~(it~]~{L~ >?-~ ;· -'·:::--

subdivide a single upstream channel. 
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A possible short· term strategy for eabte authorfttes ts to enforce'&t'timeHne fOr Implementation 

and announcement of rates ·tor lea8ed acce88 chafnie1s, bUt' to·Withttold Judgment on 

additional rate antt'aecess poHcfea. The c8bte authority and ·w, opirlltdr;would;agree upcm 
interim review· prOcedures Whereby those market imp8rfee~~t·rrifght· be· ~ed 

during the specified experin\entat p8;tod could t3e recttfled with aJ)propriate ·pricing polldlee. 

During the experimental period, the cable authority could collect data on the rate WW., • 
well as the non-discriminatory, first come first serve acceaa policies of the cable operator, for 

,·;-.. :·, l'" : ( 

use during interim reviews. This strategy would 8\fold the unCertainty and burden of 
'· , '' • '~ ''· _,_-· , ,- . -T; i .. ' 

continuing intervention by the cable authority, while giving the c)perator the incentive to price 

access fairly enough so as to avoid rate tegoftltion M the1frne·of ifttil'tm1.revlew. 

6.4.2.2 System expansion 

Cities typically set prov~Jons for assurln$J adaptation J~1 new t~Jl,nology which b&cQmee 
~ . .v~ ,. , ~ _- ··"'- . .. ._~. . , .. 

available, and economlc~ly teasib!Q, duriog theJ"ffi
1
,of tpe_ trapct'!!s&· Th~ following Is . an 

' ' ,,,,. ;_ . '- . •. . 

exampt~ of a "st~te-of·the·art" claJJ• 1Ak8f! fro~~,propQSed Qill b&fo,re tt'!.e Massach~ 

state senate [40]. 

All C~ TV operators. in the, commqn¥fef.llth s,flflt!,m~~· ~V\W,~• ()(l_,~ch 
of thear systems, any serifiCes that the same Operator makes avallable 
on any of itS·~~ 'WMfWii•r idttlatedt~~~~H!iUdn•e.Woeer:. 
become av~JrOfl\ time .to~ 

It uses as its criteria fQf: state·of·tt'!e~.n, ~hnoiOQ¥.~QP.~.b¥·"'~ ~~tor on other.svstems. 

The assumption is thet the ~ator. wiU off'-" ~~qtJW• t~h~~ only ~ is ll$84ac:J rtQ 

cqmp~ with. other oper•tors in the C®.-.r9#·N~~~tJh~.,pr;pvj~~Q9t~empf$.!0 

gr:ant old fr~Y,tch~s the ~ treatanem.• J;lSWrfr;~~. ~.,~.~~~Oi. tbe ~ 

,rom obsolescence. If. th~ provisio"' ar• finfp~~ ~!;i~ might be 

discouraged fro~ including new ~hnol()g"'- «?!' ~¥.~O~~~Iy QBc,e,.,U1e ~ 

franchising proqess is over Qnc;f U.comR&~ifH;l,~~,~···~·~r,new ~sin• is 

reduced. The authoriliea ~ou~~· fof.Q;l.~~fe¥i~~~!l't,~nitY J'efil~.- for 

new technologies dudng interim At~ pfwer~~ ~ ....... 

As we discussed in SEtction' 6.4.2.1 a parti~~~Bri~i~~~x·pr~ arises in regard to leased 
.~~~,;~ Jlh,: . '} ~ " ;:. ·':· : 

access. To what extent is the operator obligated to accommodate increased demand that 

exceeds its existing channel capacity? A procedure for detecting and reaCting to this situa~ion 

shouldbeestab.· iished. Th' . 'oCeciu···· m ., de.· t~-.i ;~.··~L·-:_;~,;. •' ..i.;.:~-...A_····_.b r bed. alevel .. ... . "'Pr . . r:e ust . ecJ ~'~ 94mtUP 1'!111l'r·~ a.s eac 
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adequate to assure coverage of a fair portion of the·new plant At'the same time, the city 

should discourage the cabte operator from ~!ltse1J·as a ·resuft: of mismanagement 

or overzealous external pressure. 

6.4.2.3 Separation of institutional and residential networks 
,, ··1': "c '-·~'. ·-: ·'1(: :.: 

Some cities require 'hat the institu\\9~.al ;n~tw9rj( .be ."prov~~ .J;>per~~ed, .~d !Tlfl.~llged 

through a separate but affiliated corporation ... so that the costs and revenues of su.~tt service 
'~:. ;: \ 

can be differentiated from those of the Home Subscriber Network" [20]. This arrangement 

can serve to protect against. any eros atbsidizatjOrt b&twi!en residential. andt institutiOnal 

services Which mighl otherwise occur do to d*'rencesJiR> the elastklities of ·the- respective 

market demands and franchise restrictions on residential subscriber rates. Other cities have 

taken this one step further by requiring that the institutional system be operated by the city as 

a municipal utility. No such systems are yet in operation, leaving us with _littl~ empirical 

evidence as to the relative merit of these approaches. 

6.4.2.4 Operator liability 

In preparation for extensjve -use· of institutional~ senricea, cabJe.autborities must define 

the liabmty of ·tft& cable operator • proyjdjng,a,111Dable (MJSE),•JDaituainable (MTTfl) •. aid 

secure network to subscrilMra,.·info.rmation:....WCea, end· ~k:ation ...,., Some 

customers will require and b& wlllintuo pay tot _,.,thafLotia81'81 tihia$fobtem is not unique 

to cable networks and is ttDt veated:·in:depththete~·.f.OI·-the RlOIIJ~ pert· it is unlikely ·to be 

adequately addressed 'UOW services are ifl. ·~ uae.. i . the .pri¥acy. and se~:Urity 

problema diac:uased, itt Sedidn 2.&2.21eadaome tO: th~tuaiort.1haUhe:1lllbte aetwork not 

be used for sensitive services that might be targets of maliciousness 133• 

6.4.2.5 Privacy 

If and when residents and business users begin to mistrust the privacy protection offered by 

the cable facilities, it will be in the operator's interest to provide a high degree of privacy 

protection to maintain and encourage use of the cable facilities. Unfortunately, in the 

133 . 
Saltzer, J., Suburban Data Communications via CATV-- Preliminary Thoughts, Working Paper, Laboratory for 

Computer Science, M.t.T., May 1111. 
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meantime,· damage to indlv~.a privaoy end U... bardeniPg of, :waaatiefacteJy :practioea oan 

occur. Therefore. the.eablft:auaa.ity,~.~--.-.~PitlCUcee .. :as:welaa 

provisions for future review by the city. Privacy provisions ••ukMI1oludetbotb.:protection·of 

data stored in centralized facilities, and protection of communications transmitted over the 

cable. The privacy gulde1108f, p,r~p,~ ~"f.ar~tt~~~;:~~f.~R'!~ ~ ~~.~~m on ~! ~ ~f 
the cable industry (see Section 2.3.2.2); although these provisions do not include desirable 

restrictions on the storage of lnf~rrnltldr(iri"'a if8ffli'~~h ·•·Mrt···I)J, tra~ed ro· :partlcidlr 

Individuals. 
:it '':l~r~~; .. -,,. ·.f-~ .:--;~ -i·.-. 

Although •adequate treatment~of,1hfti subiHt fs.beyGJnd tturs(JfJ8'.Gf;:thftrtepo~i we nope to 

emphasize that Jt ta a·aocial·and economic ,;otlcyliMMttb&ti~•'"anatve pUbticdebate 

and research. '' ' : 

6.4.3 State policies 

Currently, only eleven states regulate cable. Consequently, cable policy is established 

primarily at the local level. As systems interconnect, jurisdiction will move into state and 

federal domains. State governments play a potentially importarit ·~6re;it. ·~tab1rshing stilte

Wide guidelines' 8AG stanctarde ·fo""'callfe hetwoftuiLfiftlllllllct:>.-ct;_..tect:ttwoughout the 

state. ln addttton~·tt.etate;~ olftoiiiHy:~,......., ..... nuts:-..lUJtl!llo.aty'needed to 

govern .cable 134• State1overnmenttlf':kJdllb• ,.._.. ·00~,:1fNJhnitaf ·expertise. and 

resources, not avaUable1at th8'ifOoaUevet,<.W 11M 1be at~;<::rtfia coukf..imprcMt- the 

qualityofdecision-mldW19t-Pflvttth.-waf'!forif..._;~~am:t·•hllps·tte1p 

to isdate Cllblepeltcy iroin 01t1a1 ~r.._ ....,..._..,liiOrMtevance tei·.,.,_tJut 

which:'ft4Mtr'th81eSIJilrhpaot deeiiii!M ·dUe! f0'1ther:~ Cllt•-~·1CRtat calaM'fraAdlfalng 

process. : 1: ·~ '. 

. : 

134 . .· '. ., . 
It puts them In a stronger position and protects agalnsl the precedent of thttiDUidiWdetiliOn. 
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6.5 Summary 

We address local and state policy makers in emph_C!Si_~ipg the importance of establishing a 

suitable infrastructure for two-w~y- 'data coni~J~i~ations. Because of its desirable 

applications and the need for advanced network planning, most cities should assign high 

priority to the data communications infrastructure which consists of both technical and 

op~rati~l)_al r~quirements. Neverthel~. deJ1l~J.lcf$ shQutd ~ ~~.r~~ by ~rnmder$tanc;Sing 
• ' :' ' ' < ' • ' 4'. . . ',· ·~·~' ..•• ,, . . .. ·" .. 

that inc rea~ demands ill.?fl_~-area of ~t?ystew. ~~~~t_y impl~~· [~4~~~ dem~nd~ in others, 

because of capital constraints, financial PWde~1or\~\J~ri~r;s. a1J~4n~otiatipg_strategies. 

The cable authority must also decide to what- eMtent it stteuld, or must, partitipate in 

implementation specifications. beyond the level of general infr~tructure. In m8king this 

decision, the cable authority sbauldbe aware ofwhicb ~MJeincorporated into 

the initial Cable design and Which Can be- iri'tiffetnentecfUtn·- latel stageS~ WitfldUt. inCUrring 

prohibitive costs. It shoufd .understand the costs anct 1fade,offs • ':8tlcourage. the- cable 

operators to make some compromises on near term cost minimization in retum lor longer 

term capabilities. But, at the same time, the authority must be prudent in its demands and 

avoid overextending the cable operators' resources. 

The operational infrastructure for data communications prilnllrily consists of structural 

regulations whieh wit edMwatefy .-aae the ;.cQnteOlHIIIld ~Junctions comb1ned In 

the cable operator. Leasee-access~ which;aetlWictetatPOJtlon ol-tbe cable~ 

for OliH'fa\tQn on a aammon· Qal'f'ier basis,sweaeBt-art :attrQCIMl.ale!'Mtive-cfor red&~eing the 

conflict of -ioterest posed--,by- ttte c;able--:aperator'&-attnbjned QQfl_. -~ carriage ,functions. 

The pricjng scheme ~to leased d\Mnele .._.,.,. Q.llretuNv aeteeted to eliminate the 

incentives and abtlity o_t the c;abfe operator to behave~m Mtantf·oaJ'liNtitive ftl8l)ft8r. 
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Chapter Seven 

Con~lusip'fis · 
,, .. ·' ., f. • ;~ ... 

Cable television networks appfied to data communications ate unique and valuable munr~tpal 

resource; but their utifitY'will be deterinin~by ~·)dt.~'drtifitvit.,., and~rvic~ providers, 
,·_' ' ~-. : :·_ • ' ' . ;ll~-- nr. (';"-~""_.· .. ·~1 . >-,~~~ ...... < _.; ;· ·, ;-·~-. 

that are accommOdated. Maximum utnization requiteS: · · · · • 

·A. WK:hnical infrastructure-that -.aommGdaa.&·mulliokt,...,.,.··ai'\OA·~ of 
service charact~riatlcs. ., 

· An operational .infraatructure that ensurea· ~ ·IIHel!IS: to a· multiptieity. of 
service pr,Qvlder.s.and CQmowngtiQn uecp, . . . . . 

• ''•f - l .- ··-... ·1· ., , ' t 

The efforts of· both. the etty cabta«~thdritles.OO the' Ollble-fndu8trY.we oecessary to oonattuct 

these infrastructures. 

7.1 Network plann~ng 

The accesa scheme useelwHI detennine the future 1tai:JHI&yot·•...,.,rtt·tor switched any·tO· 

any commuftlcatlona. Currentlyi tw&way com~oen:lllbte<tatone8Wed,ottn terms 

of poHing for residential··~ and ·po~pt>int· t!Otk .... fOtt;tnallllJtioftal ,.....,.., If 

cable .is to tulfift Ita potenltalas:a dat8 cemmunJoat~ona;Medldttt.<'~ tnult'be;dettgned 

wttn the technicat capabUitta ·tor tm•n•ttng·._,.tll1dMe·fcbMIIIWh~ tecmnlquee 

such as contention, ahdi QA..ll!)Mitt.· evemu•tyi llddlltbnaf;!..,.._.1flwefdprofO'C:OIS Wllt·M 

needed to support interconnection of cable systems with each other and with other networks. 

The noise and ingress on existing, as well as future, cable systems will be the largest technical 

hurdle faced in implementing two-way, quality data services. The use of bridger switches, 

while quite appropriate for a polling architecture, is not compatible with distributed 

networking schemes desired for city-wide business and residential communications. 

Therefore, other methods of reducing the noise on the upstream channel must be found. One 

seemingly appropriate method, is the use of digital regeneratOI'$, in parallel with some of the 
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return path amplifiers. •'tn addition, aggressive maintenance ·procedures must be 

implemented. 'Ingress ·trom 'interfering· Sources •is gi'eltty'tneteaaed by teaky conl'i4fCtors, 

Most connectors must·be tightened once or twice per-:~to in~ lJ'C)J>ef'lkting. 

The high cost of installing cable will be overcome .by,~_.prof~ity of Pay TY services. 

Simllarly, catJie ~sf.em$ will~ upd~ to meet ftanch~.~~Dft~~ tfMWU;~~ents. In some 

areas new cable ~t be laid. ill· othe~. onJy ty/O·,Wi4Y IMJlR!if~ ~od,uj• n~ be in~lled, 

and the ~nq updated. AU. cppagu~ipn plann.iPQ.~IXJ~ ~ jnto.; ~co~nt the r~~ively 
. , - ~ ~ . ' - ' - - . . - ' . : ·- ~ ~ ' . .. . . 

low marginal cost of addblg ex~ capacity at,ft\e time .of C9fl:Sl~~,i~fh(~her original or 

rebuilding construction) as compared to the high marginal cost of ~~~,,apd~i(lnal.cap,acity 

after construction. 

The proper architectures and media (e.g. cable V$ t~qne~mr. f~ure. ~c~pn, videotex, 

and data communicaUo~ services is irrevocabl~.~Jp tne~~~s.tba.t~velop. The 

use of wideband media c~lq weU be.overkiU for ~extu~:Jr~~pp.~f,I'Jce.~. LiMwise, the 

use of phone .lines is. vqacceptable for ,heavily useQ. iqteracti~ ~e; OJ:.,f~~mUe services. 

Potential information ~~ provider$ "l\USt .~ a,#JeugpUJ.IJ ~ment ef wttat •. is likely tQ 

be needed, demanded, aDd accepted in the,n~ ~ 10. aoQ lq,years. 
'.- .. · . . ' ;, ' '· . . ' 

7.2 Strategies for the cable industry 

The challenge. facing.~· cable inQustry. is to estab~ a commul;l~on~jnfr.astructur~ ¥ 
. . 

will &JPf~lort. 1ar.,vari&tY of ioformatiOn .,~ ~· ~unauo" ,aery~ •. aa w~ll ,a 
entertainment sttrvius. initially .two-w~y .eommuni~c~ility be~. fil'bspribenl· (06) 

users).aJ1d .the heade.nd,w,iU be adeq~.eut,.swi~.~-~-arw commuo-~ion will.t.l!o 

need~ to ac;,co.m.modate future growth .. 

In the long run, to be competitive, an information service must be deliverable over a 
> ~ j .· ' " 

multiplicity of communication media, since the availability of appropriate cable or telephone 
.- ' > -· _:jff\ ;' __ ;.'' J . . '~ ·-~~,-;_ ,' . :. _;~ . . 

facilities will vary from city to city . Likewise, the communication services offered over the 

cable network must accommodate many services from a multiplicity of sources. The cable 

industry should encourage the growth of other information service providers, since the 

success of all information services to the home and business rests on the existence of an 
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information marketplace which ls./IIUra(lti~e In the aettttgl/e. ·ee<:~1~ "frYiGEt~ wiU be 

acceseed ~ia commot1 inWrf~Qean4~ lef;i-.,._i,..~(fiQiel\tly.attr-=~ve 

and varied to warrant tbe;i~inwe ....... lG#le . ..-~.~-.~~itvcOf 
services on the network, cable operators should encourage resident-to-resident 

communication· applicatlOt•s:GP8t&On-to-piWson' '6r tntertst·~uit' ''~birih1u'fttcatfoni•'1s the 

primary appflcatlotl ·Of mosfe;(JMiHO computer netwOIM/M' ~atjtM<~~tc'·bUifetfn 

bOardS used by trotibYist, te. ~SKI1 CbW.J)UW OWnfil. Ubnt ~ef ~ fa~. fit.tt tt 
is fikefy that there wftf't)8 a mirket~~f\· ~Win&\O'~a'W81t' 'St!dt :servlc88 

wtn phict! added'J)ressure' Or.· 1he opeiatofto'ahtiW~ ,._, lOtthilSt'IV..cy dSPeCtS 

of cable communbtfons. ,; 

In addition to in-house research and development eHorts, the cable industry should 

encourage' devefdt;Ment af1 dtKM' pteic:es ·necessary rto-· ·~ 'tftftii> ~lnMtrttfCatloh 'Services 

economicallY vnible; irii:fartlci.ilar; 'aftoidilb'fe ~· terW.iltata!Sftd~f~elopment: '~ 
of the majo,; cable corTipO~~~Nri atet'ilt~IMQ1i&ftt JiHtutEtt~'WYfh ~data 
communication ffrtns to· gaih the m~ft' rieeded'l1t~ 1ln;ttmt•flifdN'x~tes ·are··~Mif 
Instruments arid Sytek, '6n(t ScientifiC Attimtl''and ·~· ~YKtbl '~: ll'NS1$'JjtoY!Cflng 

the cable industry with the teehnk:id ~tOr~1lsHtitfie'~·C6l~rlle'86art.'ffrms ·wtth the 
large amounts of capital necessary to produce equipment on the scale necessary for the 

cable television industry. 

In both the residential and institutional markets the operator should offer multiple channel 

tfpes '•~ broadcast, pOmfJtO•pOiltf, Ct1fQfl·1~! <JbW1~L~iti8;:~~:>i'J~fh tf1e 

tnstitutronaf·market, on-dt!mancf'dbriilriuri1Ccdiort'~'~l'be\6tfilnKJBjnt~··to 

dedicated priVate 11ntt'$ervtce. ·en~eiriliftd~~• ~ ·••rMittMt?niftfifW\!Iwnlff 

bUsiness 1:titrwniunicatioi1'S and 'Pfb~:~:<>Nf61afiffh6'f;ftiftiY, ltie ~ 
nature of cable network communications is suited to ~~1-\W'e'bfint'lb~; 

this f~atu~~ gives, !t a, co":'~tlt.~ve ~~~~~· ~ ~~~"·~~~ l~f ~~~ci~~~ies~ ~~~'~ff 
structures adopted by the cable operator should also accommOdate intermittent Li8ers. That 

~!l : .. :. · 1 .~.. •• ;,~: ''iL'.·t1i.&:;r C ~?J:-~1 ~~;.niE . ..G~bf·.HYl t!OitS;....-tJ!Jf:'~~-p()._. ~ _, " 
is, charges should be based on the data volufT!e, not the connection time . 

.r' 1""' ··1<.· -~ ... iHT~fi''<r· ~- ·::tnt -·~8'[\1\.-·-":.J~~} ~ ~)t ---<·s~t r,·.·J·:t ~~;· 

,;1 
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7.3 City policy 

We address local and state policy makers in emphasizing the importance of establishing a 

suitable infrastructure for two-way data communications. Because of its desirable 

applications and the need for advao~~ 11etwprk p~Wtjqg, mp,$.t cifies ,bouJd assign hi~ 
' • ; >. ,-~ ' • ' •• .;, J ' "' • ~- •. • • -, ' ~ • ' ' • - ' 

priority to the data communications infrastructure which consists of both technical and 

operational requirements. NeverDtetess-ideinand81sttoutlt fie:modetated'by an und&rStandtftg 

that increased demands in one area of system capabifitY'impfies r«Juoechtemands in others, 
because of capital consU"ai~. fma~ but,den on,~iber~ aeg<)ti~ strafeties. 

The cable authority must, arso decitie to what extent it ~. or must, participate in 

implementation specificatipns,, beYOnd the leve! 'of ~p~ral tnfr~ructure. )n m~ng this 

decision, the cable authority sboutd ·be·II'Nare.of,which 1Aif)8blittea•muattJe incorporated into 

the initial cable design "~d which can' be impl~~n~~/.111 i~ter -~ag~s~)Yithout incurring 

prohibitive costs. It should understand ·the: c~ 8Jld; tmGe-elts ~and) 'eRCOUrag& the cable 

operators to make som& eomprol'tltses ori near .~rtii ~~r lnlnimi~~.h in·r~,m for longer 

term capabilities. But, at the same time, the authority must be prudent in its demands and 

avoid overeMtendingthe~ operators' resourcea.1 ,· 

The operational infrastructure for data comn:tuoiCP!ioas 'prima~ily · ~pnsists ot a structural 
. . ·. ·l t.···." 

regulations which will adequately separate the content and carriage functions oombined in 

the cable operator. In a speech before the National Association of Telecommunications 

Officers and Ativisors,(~JOA) 'oonv~ti~1'35, N .• ~.-.~-~~that 
might arise if thi&separaOori11Sn&taehifMid: , . 

... cross supsictiziJlg, ~·J?fpgi'Wt", co,s~ frp~ #l&:~~liW's £On~n: , .· 
costs and reven.~~,'rrfR'~~~Ql~,!e ~~r,qfi:J·~·· . . .. ., 
services when a competitor seeks fo use the facility, or ... simply 
limitin~ .the cep~lY# ~~fJYshlPl!IQ n~~ ..-rvlct~.~'~et 
o.nthes~m. 

As a society we often hesitate to intervene in market operation as a means of directing 

technological de~etopment .. But; in ,'tfiis !n~.llfi~,,:~~'!K9'ht~\J¥,h~~fr~~~~1t that 

support of the atolUat;quodn ..,, ;wilt: :lcletemtine'' ~u. dllvalopmentYof able· tefeliision 

1~11er, N., Speech to NATOA, October 23, 1981. 
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technologies and markets, as much as, If not more, than aup~rt otnew .• atruatu,..J 

regulations. 

7.4 Suggestions for furtbet resea1rch 
.. 1 '- !. 

Further research. in the foUqwlng •• il,-.· r~rJQ,,lM·-.w,~f '*'"'and the ;industFY. to 

effect U'le infraatructw.a descrJt¥KS abc)ve • 

. Market· ;esearctt 1s ·needed· to·iinStJte• cab1*· orMt&tor8 ·Of 'a financially aecure · 
environment in which to invest. This is particularly true of the residential market. 
This,rese~tt~t .~.-~VflqpftwnM i~~ --~~~ation 
an. d transaction se. '1";~: The._ C?~le ne~rki:t 9!'." ~~' -.~~~W.~~~-~~,. m~r:a~f~lons 
medium' that wlH tl"" · ISUbSt:~ With' ·acn' · a~mk 'arra' wnn ·lliMeac providers; 
without aftor..._ ftomeifemlinala.aad~atta_.• ....... ~wMt.-;oCJlneed 
for ~uch a ~~~~: )n :~~ti9":}N~ .n~~~re ~fJ tt)t~1 ~~~j~AHilfl~ ~~nlj~s. W'Y. 
determine the relafive attractiveness o'( cable tefeVISIOn as the C'ommumcat10ns 
link, versus UJe t~ Meat lOOP ftJ+vtmf~fOtNOh•ftMitttth 1ifaphJca). 
Th~.traffic.~WJer~ .P.v th~ ~~l;•llJp,~rp, ~-·~ ~P~~-9f, .. , 
the various access schemes described. 

,,. 

·Experimental research is needed A~- >~u..,.actAIIrizaAI\e .tecbnioaJ 
limitations of upstream communications via existing cable television systems. 
TechniGal mech_ani~s for co.~~~!n~ ~f!e.FC?b~~s Md,-,th.,Jr,reJ~~~ ~os.~~~n 
then be . evaluated 1md .. ~plf~' to ''&te:Y~ows Gllf. rebUira\ii~i' --yg~us upgrading 
eKistiAt networica. ·• '1ic ',[~" ·.-, ;,JL.'.,:;;~,t·c ,. : .. 

·Higher level protocol standards are ;neeQ,(\d to s'up;;ort -~!ecti~ and efficient 
networking~ Deilletopm•rJt :otr, adequate b\Jt'~;ftdt1 ·~~iO';'fjt()tCJeofs is 
necessary, along with general re&earch into tt\8~~~~ 

· Soun_d leased ace~-pri~~ ~-~anl!l~ -~~1~fif~lif"#Cc.b~moda~ 
growmg demand, effieieml'y' antt·Wifh commURit91~~.' • - · 

, - · . : · : f:'! ?'t0t .. ;;·.(~ ·~~)t:ts·~:··q(');:'; ·:~ · .,., , 

·The potential fOr pfiYacy abuSe, wHicli as·i11fe11$1ti$(Jfit'the'ta¥0fiSbWie computet 
and communications technologies, is a social and economic policW ·'ftsue that 
deserves extensive public debate and research. 

· City authorities anc;i comrnun~tief~ ~9na ~~ J~f* r.Ah~~ ooe~~.-m~ 
address methOds lot m~ng 1fieae iemc88 ·an<t 'fBCiiM~·n~~iiil&bte tO the 
inlormatioa poor; • ...,. .• t•Jnf....,.......Chti,. ..... fltittaiJid~-Witae ·' 
of the services, as wetl as opportunities for increased "technical literacy" to those 
households with access, will otherwise only aerve to widen the gap between these 
two groups. -· 

-...1· __ ;._: 
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Appendix A c 

Provider Industry Structure: 

. ,. 

-1'--·\ 

The cabte;industry is currently u,entertatomerttdiilt~ .OO~iNAgJndustry,·nota 

communieatir~Dns induStry.·· :rhe.:'~~ ~date lllllil!lioeat:oMU:;iiJJM.:oo~:a 

number of participants: cable operators, cable and components manufacturers, modem 

manufacturers, LACN vendors, in addition to the information service Hf8~~~;~hp.will ~. 

both customers and suppliers. What follows is a snapshot of the cable industry as it looked in 

January of 1~2: dl~n th~ riPld changeS i~ #li~ fi~: ;~ r~~~ r~ard
1 

thi~ only as rr 
representative samp!Et, and shbuld co~sutfii~·~~-j,~ 1~~.~~;&u~~n'tt~roHnaflon. : ,. 

,,: .,_,' :;. ' .. 

; ' . : ~-" . 

A.1 Customer Premises Equipment C~·~;panies 

There are three types of firms that manufacture cable interface units: those that design cable 

co~verters. for residenti~f use, tll~&e that ~10~'F=o1A infeiiace ~ri~s" t~tin~nitutiooal· ~art<ets, 
• ~ . ~ :· ~:~.- ~~·~ ~--,-~;;-: , '"'i_t, .. · ·.1 div .. >-1~-.,.-.~ :">:C'-~C1'l-~-p ~~)£; :ir~ - ,,~r,;d_ ... > 

and those that design LACN interface units for private eornrnerctal netWorkS. Wfille tfle 

converte/ ~~nufactJr~rs··~ave an. ~vl!ri~;~th~~ ... g~ 'd,ii~ ~~riHihg' of·~~· 'r~entiaf 
~ar:k~t: 'the m~em manufac~~~ ~~ siO~ificariuy i=\~~~~~x~rtise 1in ihe'netd or 
data co~mu~ications. :Th~tACN fna:~uf'~b.ar~fl~ve Ji&;.;.~r~~k~ia.tftd .. dl~~butecf~ 

, . . I jT . . . . 

ne~ork exPerti~;: but 'ha~ ~J''experi~~ in' the'·ar~ ~;, Pu~·r~ci~: ~~"~eSid;~tlal 
se~lces. The followi~ disc&Jssioo of the' k~y:Pt~~'irf~':m:ft~t~ wik'e;en1~tiflth8 
different approaches taken in addressing the residential and institu.tiDnill. twO·WJlY d.ata 

communAtionemafi<eta,. ,, 
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A.1.1 Converter Manufacturers 

A.1.1.1 E·Com 

E-Com Corp.136 manufactures both polled (TRU100, TRU500) and FDM (TRM202, TRM159} 

modem8_. The polled A'lO!iel$ opet~t~ f1Y'r; Q~ an,ct'~ Mz~, .. ~~~ieve 
data rates of 0.384 Mbps and 0.300 Mbps, respectively. The typical price is from $50 to $125 

for residential terminals, and $200 for commercial terminals. The FDM modems can 

accommodate both point to point and point to multipoint communications. They operate at 

9.6 Kbps over a 100Khz channel'((l0981bit8Ahz}••and;1~-~~over:a 1:.5 Mhz. channel (1 

bits/hz) at costs of $750 per circuit end, and ttJ800.$68111.Pif!airCllit .m._~reaped¥ely';s7• 

A.1.1.2 Control-Com · 

Controi-Com138 
,_ a subsidiary of Burn~p.;~~ _Sims ,In~ .• h~ dev!!loped an advanced 

! • i I t. ' ! , , , ; .... ' · , ·; . f' • . _; !," ~ ; • 

communications network ,based Of1 cable_te<?h~~pi~~~-Which th~X~~~~.i~plernented in_private 
' ' ,.' •• • • • ' • • •• - • j : ~ • ! ' ~ ... ·- •. •· • . :) . ' " • ; ' ~ - . '· •' . 

areas such as the Disneyland Hotel. Currently they are developing a two-way data system 

which will make extensive use of "area microprocessors" (intelligent bridger switches), which 

in addition to reducing the upstream channel noise, will perform network management 
;". 't . ~ ~ ·;. f ; (': . . . .., • ~ .. . :$ ·r:- ~ : t~:, ' 1 . :, •. 

functions. 

The system will offer 9.6 Kbps service, with '" aggregate data. rate of 50 Mbps. The polling 
_: ~~-:; -~·. ~' ··; ,··(· 

sequence to all area microprocessors will take less than 1 sec:tond. 80% of all upstream 
! ~ · ~ , ~ -~- . - r·. :~·;l - ··. __ )/ ... ' · -~··· ,·; - -~ 

communicatiOfiS is expected to be .home n"'P':'it.o~~~-'dat~ \Y~~c~ .. d~ n_ot need. to be 
, ,, : ) . ; ;·-._ .;iibV ·~- .;·· ':::!~ .• : : .. 1· '•. _. ·;.. ., ~ ·, .. " 

communicated to the headend. ,Rather, the area microprocecssQr acts as a subnetwork 
• 1. · • ' .. :·,- , · · ;!:t:,;..;,.~ 'v ~ ·,; ll_J;~~:)£\. .: , r·. ·• , -

headend wnich receives all mon,~oring signals from,,~~ un,~ ~-; ??IY tr~nsmi~ ~~se- tha~ 

requin~ service to the headend.. The effective upstream bit rate for each user is expected to 
. . .~.. .· ·. ·. ·: ·< ti~ ·. ' ·=~ ~.·:h~~' ·; ~d~J •.<?;~1:~. ' · ... • 

be approximately 1 Kbps~ More advanced ~etwo~ f~t,u~;:~ ~so ~~ ~ of the area 

136
1ntormation onE-Com systems is derived from a speech given by R.V.C. Die~. E·COm Obrti.\ entitled, 

"Digital Data Transmission on CATV Systems", at the canadian cable Convention, 19n. The President of E-Com, 
Robert Dickenson, was one of the prime developers of the data aervices offered by MCTV. 

137 
E-Corn equipment brochure, available from E·Com, Stirling, N.J. 

138
1ntormation on Control-Com developments Is from Personal Communications with Jim Crocker on November 2, 

1981. 
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microprocessor, for example jamming detection. Logic for the interface unit is implemented 

in a slngtecustomcllip. 

A.1.1.3 Tocom 

Tocom has over 10i000 units of subsGriber equipmanUausedn tllte U:S. and,canada. They 

offer security, teletext, and-,intenictive:datiV,...tulling.11ipelillg aOCC!IM control smeme. 
The Tocom 55 Plus was G81ivered,:Jn J..W 1981 139~-,fM::55~0A is·& two-way <home 

informational terminaJ adaptor. :which, aftWs, "55 ,tetataxt 't1hanmds, in additiOn to interactive 

data retrieval, formatted screen data entry, and•entertaift111iantlteleYision. It' C)StS $260 in 

volumes of over 10,000. The 5510A uses a color graphics display with internal RAM. There is 

both vertical blankinginterval (VBI) letefext, :ind'flUfckarifiihM6te~~- · 
t: 

The two-way interactive features include a built·ia retum;trafiSmltterwhicb'tlan communicate 

with the headend on up to three different return frequencies. The terminal supports opinion 

polling, subscriber response, pay-per-view, and channel monitoring. The system S4Jpports 
if • ,r', 

aggregate sampling via polling for collection of audience statistics, but does not allow 
. . . . . ., . ' , . ., · .. •,. ·. . i' j .. ; ': ., '--, -... -t. '- r.ri j ~-;.,· ·. ,. ~ ' ·: ! ·.} \ 

individu'al monitorlhg, and does aUow the lJS'etfo diSa6te tfle monitoriniffuncti'on. 

Screen-formatting functions are supported for interactive transaction processing. Data entry 

is accomplished using formatted screens and a small keypad. 

The 55 Plus 'System also fn'CtUdes headend tad& etktled the'P'rdgramming Ct:mtrot SyStem 

(PeS); $155;000. tt eontains- subscriber ,anw f,\'Oftliawnirilfi(tiid8ta 'ba$es ·which -·can'·~ 

mainlained via operator cttnsotes. The- POS1~~at«M· :eimtffif informatit)n to ·the 

Headend Vide<d3roceasors(HVP')t'$9,000 per dt~' ~tith)Msd. -ltafstf 'tJrovid4!Hh{ return 

path for two-way communications. The HVP buffers and transmits the teleteXt;ltilta'i()ri the 

VBI. A Selective Data Retrieval processor operates the full channel teletext. 

The Screen Composition System is used to enter the screen formats for subscribers. 

Communications with external computers for home information services, is supported via a 

processor which forwards external communications to the proper off-network site, and 

returns responses to the proper subscriber station. 

139
High Technology Group, "Interactive Technology Review for Cablevialon's Boston Frsnchlae Application", 

April16, 1981. 
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A.1.1.4 Pioneer 
' ;~ j j 

Pioneer developed the hardware for the Wamer-Amex Qube system. See Section A-2.1.1 

A.1.1.5 Jerrold 

Jerrold, control&· over half ef the. a.aatomer •.JH1'1ftl_.: ..-.It (OPE~~ IJUirket for, the cable 

iftduatry .. In addition to .eecwrity,.-enteltlllai-.t.:;.iiiDd:1,...._,..,.1d,olfera CbmmunteOm 

which iaatwo-way ~Uing.at<*l commutlicattc.a)'lllee:far.._,.~.,view'ancfopinloft polltng 

applicationa. Thellmldifie0~~~195aWIW'ICIIinNnuotc:at81 wlthttNi headllnd via a 

seou"" interlace unit. T*8lllltJs·alllo•offered •.. ,.,: .. - · · >: <' ,, ,, .. 

Activities in the field of tw,9~W.,Y}iq~ ~~v.~,~Pt~:~f~ve .. J~1~~1Jk.(iJy to ~~""ge "~t~ith 

the recent investment in Sytek Inc, Jerrold's parent, General Instruments. The planned 

' : q~ ' ' 

A.1.1.6 Oak Industries 
' J 

Oak industries dffvelqped ,~h,e interfape ~nit u~. ~Yr (;q?C .9~1eJq,~ t~eir l~ax ~~~m~Se<?tion 
" : ' ' ._ : ' • ~-' • ' • • - '.> '·- • -. ' - ' ' ~. J ,. ,l ~" ' • 

A.2.1.2 below). 

A.1.1. 7 Scientific Atlanta 
_1; 

Sciel;ltific; ~ta m~~r., ~. diM~~"~ ~~ ,~.~ ... ·as ~ 
cony~era. The ~Mtwest;§Fi~~~~~ ~:~~~~wres:c~r~ ·Per~ 

upgrade.tQ ,rllCeiYe Wld·.t&;Wl~ ~~~~~ TIY8i~~~i9e~·AY 
AM().4X: lru;;.14

.
1 ~4·Vf.iltbe ex~lu~V@I~~ed ~~\tlfS--;(91:~~;if'duetry vi4 

Scientifio Atlanta. ; ., .. -.· : 'J 

140 
C.ble w./on, December 21, 1881, pg. 133 

141 ~ $ection A.1.3.2 
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A. t.2 Modem Manufacturers 

A.1.2.1 Mitre 

Mitre designed the network equipmenUor the firat:true: bteac~DaQd,baaed local area network. 

Qrigin~Uy it was designed· using a TDMA access;~ ancl Qt«~efrtly ruoa~a conteation 

$Cherne as well. The~stem runs on aQual3QOwtlz,(l8Qiesystent~eronecable·was used 

for upstream and .the other fOI"doWAStr~oatnmtiAicdof\tb eKolutiiYety. Mitre, a non-profit 

corporation, does not commerciaUv seU its .equipfl18fltiJ~&Jt. doe$ ':Jta:tense :ita designs. Current 

liGensees include~ ~nlft'MIIOicatioos G.o~ali.o,rt,,•·aubsidiary;ofJ.IA/COM. 

Although designed by ~itre private netY.J9rks,. the tectm«?~ogyj~ ,now beil')g adap.ted, by 
' · 'l ' '• - ·' :'i.o;.. " ···'. . .. _. _r > 1 

licensees of Mitre, to run on urban cable systtm$. 
~ ' t • ; 

A.1.2.2 Local Data Distribution 

LDD142
•
143

•
144 an affiliate of M/A-Com, h.as recently_C()mpl~l~Jl. ioi11t _expe~iment with 

'•' 1 . . ' • ' . ~ -:., ·• . . ' -

Satellite Business Systems, and Tymnet, in loc.al distribvtion over both cable and, radio .. The 
~ -_ · ~.. · -- ·. · , .. · -~:-·;, ·s· ~~-·~ ./ :· ~-~f-t c· --~ ~ 

CARAVAN145 involved two-way data commu~icatio~ o~er the ,in~tit~tional cable facilities of 
\ ' . -. . " .. ·~ . ·_ ~ .' ·!'"~-;- ' . .:_"· ~- l ' . -, • ' : 

MCTV in Manhattan and Viacom ,Pab~~vi~ic;m i~ Sa~,.Fra~G~~9· .~ ~f.~r~ember, 1981 there 

were two cable subscriber st~tions in Sa" francitK:O -~~. ~'l -~Y~~~9~ di~ance from. the. headend 
• "' ~ . '; • . . ; • . • ; .1. ~ . , •. ~ ' •• ' • " ' '' ; 

of 10 miles. The MCTV cable system in New.Y_ork had shc,su~~i~r sta~ons. 
• : ~ " : " ;. ' .. ' I ~ ' • . i ; . 't ' >- < t ' ' 

The cable headend transmits all,, downst~eam dat~,,in a JDM J~~,i~~J9 sf~ subscribers in _the 

high f~equency band. SubSC::ribers r~on~t~.~~~:'~ T~~~ techni9\18 in the loY' ~r~uency 

band. The headend, is linked poinHp;point OVEtrJ~~(~!~ ~.,a ~eUi~f1 eartb statiQn for long 

haul traffic. The system uses a 1.5 Mhz channel for 1.8 ~· ~g,r~ate data rate p .2 
.-:~-. ~-- '.,.: ... 

142
Richmond, R.L., Digital Communications Corporation, •ReaallttAdventillllltiB IR. L.bcld Data Distribution", 

Working Paper available from DCC, Germantown, Md. 
143 ;, ·,., ·: ,. ' ·, ' ,' ' ,· . ·: '; . 

"SBS, TVMNET, LDO CO. Report SuccesS In Local-Loop Demonstration Program", Press Release No. 81-39, 
Tuesday, November 24,1981. 

144
Swinton, W., Tymnet, Inc., "CARAVAN: Experiment in Wldeband Local Digital Data Distribution", National 

Telecommunications Conference, 1981. 
•' 
' 145cable And Radio Architecture for Value-Added NetWoitca. 
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bits/hz). Channel allocation and switching providing full conA'Mti.wit)t......,lemen*f.'dtbe 

headend. The cable equipment used is approximately 30% lower in cost than the microwave 

radio facilities which were also part of the experiment. 

Digital Communlcatlcms.C~ another subeidiatyGftlltA~Cotn-;;alnd the designet of the 

modemswedbyLDD,.tfa8.~nata11edc'8\Qbm1ft~tiiiCOI~tt2i«JJ1-.,muteti~ 

community .1ft lrvlng,·'T.,....ue.,, n-.sylliM ot'elllta on -~~unct triple trurlk, one 

subsplit,'and two midsplt;· ·It ta c:ronftgUtled!lfl •a-.l._....,'tlffd.111oatiWlttY-being Ul'fifaded to 

provide dualdistritM:ttlon«))Mhz: capat:JIHIY~~-·~ ··lhe~~-PfMftor 

the network includft'ftl8idential ¥U.IeoleJC1l*WI8r:aj ... ltlllldllta~~ Of V8llfAI 
grades for small, medium, and large businesses. All services wiH be based on the DCC TDMA 

technology, with 8ome 'additfonal 'p~ntrig 8Qu(~f~ \Je'l. ~l~~iSSiori ·~ wl11 be ai 
"~rr .. =·t~v- . ·i·.~.- '•c·;,.· .. ,·: nu·· .... . 

high as 1.544 MBps, and will offer full conneeliYftY'betw88n aUtJaCrlt)8f'i. 

A.1.3 Local Area Computer Network Vendors 
' • - ' > \ }.' ••• • ' • • 

The past three years have wHilessed the develoi>ment of a new, and still very small, industrY of 

LACN vendors. These compan~ deSign; ~tw6rking'·eq~l~ffo~·'diver&e' dlgital devices 
,._-1::· •.. ; , ; ''J~H· .·~;~ .··-, . :i ~- ·?;- ,.."\ f ~ i·. -!: :;~ , ' lo-1;\ ,' '·\.-·-,. 

and computers which are spread over a contained area such as an office building. the state 

of the art distributed nefwofk prOducts <f6·not corrift fr~~ 1t;~·~Miriuf~tu;ers ~~~ h~ve lo~ 
t>een making modems tor rntiilstiiah:mte ne~~ ~r~,f~'ri.l 1ffiis'cl<>'~''i;V-r.ew· corripanieS, 

growing out of the mini- and rniCrd~prec~iri<fu&bY. ' ' J.! ' ,! 
0 

Both the industrlaf modem manufaCturers an(f ifitf LArlN;. ve~&s are Qearing up for 

producing high sPeed data Jhterf~~~; unltli~1°i~b!j.~i~ ~~ri,ilui,;~tloris.:: tor.f'and Pollihg 

equipment is wid~tY av.n&bli,\¥hire'C:OniGirtf6nv~ ti:9U~"~Ji-f'~'sli~::·~~ty lrtthe 

A.1.3.1 Sytetl and GeRef'atlnstftiMefttS 

Sytek and General Instruments are jointly developing an advanced data communications 
~ : · • :- , ~ C • ";~(· • ;.· ,. · JU : . , ~;P . . 

. ::~ ' . ~ ' 
1460. Silverman, P. Freedenberg, D. Schoen, "Architecture Analyels for the Las Colina Aaeociatlon 

Communications Network", EASCON '81, Washington ~-1 · .. ,, , .,., :;. 
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system for cable called Metronet147 • Sytek is a communicatl&rttroonsufting•flrtn-which has a 

growing line of broadband based LACN products on the marke,\,.J~~l.AP"'-~-~~ LocaiNet 
1,. <f,,,,,) •• •' ""'' '_ ' 

and uses a contention, CSMA-CD, access scheme: Loca1Net20 runs at 0.020 Mbps, and 

Loca1Net40 runs at 2Mbps•{o.33 ·b~/ht). G'en8ral'tn~trd~nts ~ntfY IH~e'St~'l\{t~vily in 
,. -·' ; ~ , ~ ~ r:" -, .; 

Sytek. General Instruments, through its Jerrold subsidiary, has extensive experience in the 

cable industry: Jerrold controls over haWrif ttte'&ble-'ttit~tetfdde unit, and ttfsffibution 

electronics markets. The cumulative __ m~•~ -~~ ~·~~ ~,~of 1980 was 

11 ,850,000, 52% of which were General Instruments products 148 . 

Sytek, where the R&D activity for Metrcm.etJs:~n':8r~_ •. j~ ~~U l';',!f1e ~arly pla['ning s,tages but 

they have set out requirements and a general architecture for Metronet with impressive 

foresight. For this reason, the details of the Sytek design<tbfillo~oJ,tW;litEidilitinEki ~low . 
.... _ ~ ·-~~rt;' -'~ _.: 4 -:) 

Sytek has designed Metronet under the following assumptions: 

· Concentration on data traffic. 

- Equipment should opecete on ~i\ ~~~H"8 :• .;ilfi .t-ihz in each 
direction (4 upstream and 4 downstream channels of' a Mhz each.) 

· Primarily small business and residential customers. 
. :.\· 

· Bandwidth should be assumed to be scarce. 
,, 

- The network shouf~.be ~ned to.~i\h$lad~,•w~"*"-;· 

·User interfaces should be IEEE 802149 ~ •. , 1 ~AWtNfom itseH is not 
designed to follow any standard. · 

The Network Requirements are defined as follows: 
;' 

· Large subscriber capacity -· 50,000 to 200,000. 

· · , .. -_.~, ·., .' J·~f~- ~-.:<iD. _~,':::~ ':'< ·-· ·~}.:. 

· Adequate expansion for 10 years, without any increase in bandwidth. 

1471nf0rntatk)n:'81Mfut·~ 18 tJMve~HtciM pchon.ai'CD~MtW~ .ntt ·Rebert MlitNa~n~ta ot s,tek. ·on 
November, 1, 1981. Metronet is strictly in the planning Mel delign stages and is not an announce6 ~t or' 
oHering. 

, .. , ' 

148
"Record Levels", cablevlalon, November 2, 1981 

'",~- ':- ., -;' 1. ; 

1491EEE 802 is the draft local area network standard. 



• Ada~lity to new aarvk(el.. . 

. Non-disruptive e;cpanslon • 

. · P~P'W!;S~itched, w.i~ &Jn~.tm~m .a~~ ... tl~ ~·ter ~·c~ ms., n~ I1\0re 
than 1 "lb of the time. 

· <AAographical. ex.tent .• ss tb4m .4() ~ .6Q.~~ 1,~~.: 

. A'esiderltfat netwotkwoutd use prima~ estUtA~CO. ~ · · 
t. rl• 

· Connectivity of any two subscriber nodes • 

. Point-to-pblnt, tun duplex; ~8nr'l:ec1fon~ ~b~: 
;. ',; ,., 

,1 ' ' 
il ,·· 

- Sl1PPOrt up to 20 Kb11~ P$I OQC:t.e. 
• : . ''.. ol. ·.:' 

-Off-network nodes with proper Interfaces to serve as gateways to SBS, public 
switched networks, etc. · · · ·• ,. · '9r:r);1t;\' 

· Control requirements: 

~ •" '_l 'i ~.' _:~2,> 1'!\( .i_) ~- 11 ;!_; 1 ;_,·., 

• Identification of source and destination node for each session 152
• 

• Control of illegal use of access and bandwidth. 

• Protection from physical attack ·• vandalism (detection, isolation, and 
repair); Tfiettidete't'tlenideftlil'; ancflft~.c' .. · 

- Pricing, flat rate per access or per packet. 
' ~; 1. 

- Diagnostics •· Check channel and equipment; Time-outs . 
. • 
·; . . 

Network services will include caller and callee charging optiQ.r:tS· polled service accE!SS, and 
.·· :::.-' • ~·-· ,· .·-.·~\f; ·_:;.;;c3t\·.': ... _·:·..,.: .. )._: ' -·- -~·-, 

150 
As was discussed in Chapter 2, contention access protocols IUCh • that proposed by sYfek, pi.eienta a tradeoft...,.,.. dis~,,,..,. .•.•• ~.~-~fftiUJtkM ...... ".~ ..... 1he 

data·~· .. . . ·" .:, '" 
151 Sytek's bias towards this technology should be kept In mind bec&l• of their establilhed expertise In the .... 
152 ~-./,;;·· -~. ~. ·.'f; ~~·r;~t, r ~· • ,·:~f: .. :; ~ · ;. , Z; -·, ' 

This capabiHty will carry with it the poaible need to regulate the Ul8 of this data, • with the telephone 
company. ·' ,1 ,- .,, -- ''· .;-!··c. :. =1 
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videotex using. the AT iT ·Presentation Level ProtQQG! (PLP·)· Value added services will inetude 

translation, speed buffering, and keydistfibutiork Svtek.~:tllatmost ot the informatten 

will not be considered worth encrypting with the obvious exception of banking services. 

The network architecture will be based on a.diatribu&ed intelligence approach, in line with the 

LocaiNet architecture. with some ex.cflt)tians. Because the natwork -will not be owned. used, 

and operated by a single org8f'lization, as is the:.cate with MO$t\lACN:'S.' theHletwef.k will·~ 

some centralized wnttot of oommunicaticN!Ia... t~, teaUte the,· .:.network moniteling· aad 

management necessary. 

Virtual circuit initiation wiH occur on a per sesaioD .basis. Eaeh.AOde.will:have:adulrd wired 

node 10, and a .commonly k.nown node address. .Jhe'headeNI witt establish ,network 

authenticity through use of these keys, upon receipt of out of band requests for virtuaf circuit 

establishment. 

The 25Mhz will be divided into 100 channels each supporting a data rate of 0.1 Mbps (0.4 

bits/hz). Each node Is assigned a home Ghannet. .. wnen•aseseton·is ~sted th&headend 

wiH verify the autt1enttcHy. of the source and destintttoAi•check tNfftc loading; and •then:stgnat 

the source to switch tO the destination node'a Mm"te,cmannet, autnntng;,;t is free, AfterU. 

destination ·is notified, the headend Data Chanftel·· AcCttsS:'Momtof!~':(DCAM) wilt exit the 

process. If any charmet becomes unusabte, tne·OO~wllftllfdtlatl¥• the comfnuntcatiOns on 

another channel. The projected cost is $50,00Q;for:tfte>~ :'lhtS·lslalmost 20 times the 

unit price of the LocaiNet headend. 

The expected usage traffic is 1 ,000 to 2,000 simultaneous sessions per channel with 60 Kbps 

throughpift:atpeak load. ' 

A terminal with sophisticated graphics capability will be sold by JerrQid. It will be based on a 

Motorola 68.000 micropc~"and 1/4to 1/~:;~ot~~,,Wmtfl.th~)Da~ket grows 

large enough to warrant a VLSI version, the price could drop to $200153 • Sytt,k feels it is 

necessary thatthe costper node be kept in th~. S20q,r~, w,~~ ~:h9w mu~p ~~r_essable 

video converters currently cost. Sytek would like to keep the monthly.~ f8e in the $20 

153
No estimate was given for current, LSI versionS but aiJnllar de\!ices such ~~ Badiq, Shack ~S/80 sell for 

$4,000. ' ' . . 
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range. Given 10 channflll wittl1 ,000 ~'"'!chan-..-.~ should be' able to 

·BCCGmmodata'a-15 mln&Me•Meaton1Jet.average ,........albeorlbert*'day • 

. , , I 

Sytek is still establishing its plans for an institutional network_. Currently the targeted 

custOmer base Ia teaud· llt1ft usn. syteltitlllla:tMat -..-v.~wiH ·8YOlve·H1m 

transportaervtceabetween ttA'eN att•·•·•l•·-~~~.·1~&. 

:privatelh188r1nadlllltioH,-l~Wf'._. .,. . .,..~<MIWCitkwutd;enctJUJI'tMinu'u•chpdmarily 

aan.altematite velcemedkifn.···Fbr:lhe:1n.........,.•llllll'k8t, llllthdfCUA lncf:aNA.-00 •• 

possibilities for the access scheme. 

It Ia clear tbatSyleik is·dutgntng a commun~cattona.aptenHntentlec:Hor.the use of.muttlple 

"881'Mf6", aJ:Id not a Yldeo.>Mtettainllnent; Of!:~'network'witnaangle server, as 18 the 

-current model. 

A.1.3.2 Amda~ 

Amdax supplies llWCh of tile. point~iRt FQht imerface :eqwiptMnt.;tor. MGTV. Theae 

lntetface,umta are uaeGtm-..r firat~te.-LACN ~JWoduct·whidl•~a~ecH~'DM 
-MCeaS.acheme. Mora,feoentiVJ Amc:ta1Hu• annaunoed·~~wtlichtuaeaa,~IDW 

acceea:.·schell81a.r:ca...,..and;lll•widel~&; · · -T-tlfepoeetta:••• taeit·prodlilct& 

onto cable -stems a tleuellitMd••ctu~WB ....._,~eod ~ contra«;t with 

A. 1.3.3 .wang 
.o;_l 

Wang's LACN, Wangnet, uses FDM to divide 350 Mhz of bandwidth~inf.O;~~~peodent 

bands: 

1.1nterconnect band·· many J)oint-to-~int chann~ us)~g~Fbu' ~t d~ta rates up to 
64 f<bP&~fieq-"ty IMd'~;<St.~ . ....a·'9.&~·agit6'Wledern, 
llt2$1)). ~; ~ _;;' ,'•; ' )-'\. ;:··1 i;, • ;:,..,"• ;:·~-' ~'-:. :','' ·_., .::');'"'""· t~-... : ;: ) 

3. Utility band .. for survelllence, instrumentation, or teleconferencing. 

Wang useti twa tabfeS, 'tme for ~ ~on iirkf br'Ht'tor downstream. tt CQ.vers 

areas up to 10 miles in diameter. 
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A.1.3.4·1ntera~tw.Syeteme/3M 

IS/3M1las sok:l~oadband ~municatfon syst~ ~19111: Thttfr' aystems are intended 

for use as private· b\CN's but are applfcallte tri;uttiin~~ hetWof'kS:· 11\err syatems are of 

two types, TOM and switched FDM. Low speed FDM modems for 'bbth pai'ttt;ftt:'po1t1f and 

multipoint applications offer data rates from eoo bps to 9600 ~. and medium speed modems 
.. . .~ ~-.. ·1u:, ·-.~">>·:' . 1 ~!0 ' ~~~vw, :-~~:.:'' ·.:1 ·;-<~;;_,;··,. __ " ;t-, __ ···~1L6 ."--.:. ·2:L:'·~·'">: 

from 1200 bps to 96kbps. IS/3M also designs and manufaptures higher speed modems for 
:;. ~;,~., · . ~·- ··. ~rJ:>·;·>-'; t-tri1 '9rtli.ii'·· 1 :·~ ~-<-,f~nq ·-·, ·.t ~~!~; ·': .,.: 

OEM applications. Many LACN and private firms buy rf-modem ~rdwl]lre from IS/3M 'or. use 
.· ::~ ·~- ·-·. ~ ··-( : , .·::- ·-~ n-:jf;u._{ :_~;?tfUQ~~~)1 tt~r.: .1~~cl;'"u~ ·.·.,- !'"'!(-; ''~---\ .·; 

in LACN's with more complex communica\ion prO~C?Cols. 3M ~as r~t:'tl>' an?ounced. a A 1.5 
- · _ . ~ r · ··:r~- . · ·, · :~;;;·::.}·) r:::~ ~::; ·:'1~-1· ·,, ~· .. _!) • -:: " 

Mbps rl-modem for$400. 
~-- • ' 1 • • 

A.2 Services 

A.2.1 Cable Operators 

Currently over half of all cable networks are owned by small companies. sy$\ems ln the lluger 

cities are incnHISingty ;beingt:~ated ·UAiCI&r·...,~·,,at a; ifewnbfg'''firme cillfed·. 

Multipte·System Operators 4MSCYsli' .l'flftft:OIIIIlllld ..... '__..rJS Ilk~ to· ~'ilnd 

speed up overtbe next 6 years, as more of..thff.Did4riiJtcNietf~ up fotiJfentWial. At that 

timeitwill~in~dtftculttont•eamali•MMto~,.wwtththe'·~ISOfttte 

large, ·weatilyr:MSO'Bi'' lie targe.~·MSGre wtldolflf itbi A!JtNM•'N> ~· kJ;1 twb·WIIY· 

A.2.1.1.Warnit'r·Amex 

Warner-Amex, jointly owned and operated by Warner Bros Communications and American 

~esa,.offMI¥1 ~mteraotive cabte.aarviC6i:aHM;OUBE.. t actron,alpoJtiag .C08811 pr:uk)COI. 

T~.system; h.- 32~·...-.cribans and tlle,Qble11MS z ~•oa.•u•MeB W4 •. ,QimecwasJbe 

first·iP~two·W&Y~-oebht'~..,ewen..10Cizl)Q._i,..,,corqpllltot:a · 

The headend computer is made up of three Data General Eclipse S.:ml't. (16~bit 

multi~~~~~~~.~,:~~~:~~;.~!~Ji~~~';.~~.·~~,,·~r.--. 
interactive services: response polling, security monitoring, and pay-per-view television blllftg. · 

154Cablevlalon, October 12, 1981, "Qube Under Fire.", pg 73. 1. 



The Qube system relies heavily on the use of bridger awitcmea. to :control . the Impact of 

insertion noise on the upstream channels: .this mettlodJ$:F~I\l~.)Vi#l#M3.PPUing .acces, 

scheme used. Qube developed thia tech~ue whicb,rnus siJ"JCtt ,,beep implentented in other 
• ' '> ' . - • . . ' ·- ' ' '. • •• • ' ' ~ . . . 

two-way cable. instaiJations. 

All subscribers have addressable terminals with 4-bit microprocessors. Three to four times a 

minute the terminal is polled by "na~". The terminal r~ond~'to ~ f~w commands: status 
. . . - . ,c:,, -~ :"' ,. ·- ·-. ,;? _,-: r ~ .. "<)r\ ~- -"~"':- , .. . - -~-- .t{, . 

(on/off), channel number, last response button pressed on keyboard, and OK for security 
' < • I ' ' 1 I: " '/; _j { • • "1 :r ' ', ~:·,. -:(;.·· < ' ':'- ' ~~: : 

monitoring. The interactive terminal is called a BT1300 and transmits and receives at 0.256 
.{J~)t.._-.:' ·:.,·_; ; .i . :· :-

Mbps. It costs from $245 to $465, in quantities over 30,000, but is expected to drop to $200. 

Packets of 1 K to 2K bits are permitted. 

The price to the subscriber of the premium channel, which includes full palfing.oapabiiilies, Ill 

approximately $15 installation and $4 monthly. 

A.2.1.2 COX Cable 

Cox 155 U. operating an eltperimentai.~tystem ·oaied ,tnaax~4)liva.Data Exchange) Jn San 

Diegot .California. AdditionQJ.~•or..-.~ io :Atleda,-New Orteans..Omaha. and' 

Tucson. The hldex system i~ one ,Ql ·a few two-way,: tutly"'tn•active' Wdeotex system~ 

designed for cable. The netwPt:k~ Ol)e,fate,jCU~.QH¥bpa~:data~anmtts, using 0.3,t.thz 

spaciRWJ (thr"•-6Mhz channels; 0.18.6 biti!Mhal•• ~nt~thannelswilhoparate at 16 · 

to 17 dB below the video oarrier.pawer~wllic61.,&Jtow;ttwa tcr,be.:tWl~Oft three loweJ charlnels 

which are not normally used for video because of interference in these bands. The upstream 

channels will operate between 5 and 30 Mhz. The uncorrected bit error rat(t is specJfie.cJ at 10 
:.:. ~~::.~a'>. , 1 ~~, ~·i ." -.~~ l ; 

.a, and the corrected BER (with cyclical redundancy checking, and retry) at 10"12• 

Cox uses a fully redundant Tandem. Computer for ·headenct control. llhe estimated per 

subscribef aaare of the•Madeild·fhat .oostlt:la $14 l'ne traffic ~ ~Of:ttre Bj8tem was 
estimated•·uaing.a·simplerModel;to.aecommodateWl·:llWI'81IJ8'd~'ll&'ontintltJ:..saftJn8'~r 

155
1ntorma,lion '?~~Co!·~ )IVa~~·~ f:W~T_., of·~~-9fl,~.,.18. .188~:1ta 

M.I.T. Communication Seminar on Home Information SySaama, • well• from peraonal communications on October 
14, 1881. ' ' .. , :; . ·d~J~ •· 

156Some of the lndax systems will operate at 0.028 Mbps, such • that being installed ln-Newerteens. La. 
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month per subscriber. It is expected that 90% of the data witUra .. l downstream, and the 

remaining 10% upstream. The T~m ~J!X~,t~,tl;).,h~q~<:<>~eJr..~tion ~e"¥ two 

seconds. Accounting for a 4-hour busy !'lou.:,-~~ a -~aki~ COQditiQn ofJi~ of the &JSefS at 
' ,, i! • .,. ' ' ·' . • ~ • ' . ,.., ' . r ; . . -

any one time, it was ~~cuJ~ that the S).'Stefll 9ou.~~~~~~~~~l~:¥i~wi~ ¥PP,roxi~ 
5,000 one-way pages. JhiJ}s considerab,~~ lllo/~ P~<lban ~~er,J?hQ~\-Ras~ vi8~e_)/:~Pf" 

teletext systems can provide with the.same_n:~;,J;l9~tirp .. ~. 

; . 
The home terminals are microprocessor driven and are therefore fairly expensive. Estimated 

costs are $320 dollar~ per _subscriber terroinaJ w.i,t~ ~llFQJTW1~~li9n.~~~;l•\i~s, A,Od_,~t~ 

for twq-way .capabili~~ without data., The d~~ ~fi?",~~-~c;~ with .the cont~ntion 

protocol, CSMA-CD. ,UsjJ'I~ this method, it is ¥§~ -~~~t ~~P,-~Is _qa11 ~- run at ~% 

efficiency. Approximately 15,000 could be served on a 16 processor land~ $YStem, and 
·-.''i·--t . '· 

100,000 on a system with 10 data channel pairs. The two-way interface units are being 

suPJ)Iiecfby. Oak CommUI'iioadons., 

In total, Cox estimates that it will cost approx~t(!&~ .~9ll,Pfrs~~i~ tp offer two-way 

lndax services. A~"~ for a two-way~pdd,:;~,~.~-~~e~em is.~~ 

subscriber, placing Cox's total system costs at approximately $750 per subscriber. 

Cox will offer a variety of services, including Electronic Bank~>thd8tiopiping. TfWt'software 

is being de.velopecj by,t;t~1 ~ divi&ipn~ ~~ ~!' 1l!'¥t,~e QQt&r~ will in,"'"' 

act as a carrier between the auQacrii:Mn 8l1d ~Jie~~-.~~. ~ w.UJ,~ aa~jnte~ 
to the ~scribers' banks. ~oppins.se~,41(1C;t A~·~r~~-ch800,el are pr:qposed-.aa 

well. 

Information data bases are connected to the headend ·~a X.25 lines. Information which is 

frequently acceuecf~atchaa the UPJ-news ~_,. ~~, .... e,;h~ct. 

In addition to a residential lndax system, Cox is installing a 20 mile dual cable midsplit 
~ . . .. . 

institutional network in New Orleans, as PBrt, ~!,,.~- -~S.~-~ ~r,~~~n~., "f.he 

communications service on the institutional network will be owned and operated by a 
•. .:: • • • - 1'--: •• ::'=-."i·· .. :.· .. <te .. ~.;.,· -~· L,.._.~~· .-,_._ -'~r.:.~;ns~·· . i. ·.,_. 

separate affiliate of Cox, Comfine. It is not yet determined what aervices will be offered at this ... ,., 
time, althoUgh some point~to~pOlnt tdgtf ~''dait& ComntuniCjff6fta 'and ·teleeoffle;ren_s;jng 
will be included. The suggested tariffs range from $37 for 1.2 Kbps to $1000 per month fpr 

·' ~ · rP· · .. :~: ·· 1'"J~·;. 1' ·.\ 

over 19.2 Kbps service. 
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A.2.1.3 Times Inc.·· Manhattan Cable 

MCTV offers the only non-experlmenfaf dtlta comtnuritcattoh service via cable, and has been 

dotng so since 1975. MCTV is a wholly owWed "SObsfdfary· of'Time, rne., one of the JargeSt 

MSO's in the u.s. McTv currently serv~s four lft'tor ~nks in MWlhaftan at data rates up to 

1.544 Mbps on a 'dedicated cSble that rtlns' the :~ M~s between 'Milnhattari~ doWntown and 

midtown financial centers. The linkf!J 'are: StrtritiY' 'FDM;" and ar~ offered as a 'teased-Hne 

alternative. 

MCTV guarantees maximum down-time of 18 seconds per day157 and' a bit error rate no worse 

than 1 in to7'. ·The downstream ·cha:nn~ts'are operated from 160 to 36o Mhz: w1th 5 to 11 o Mhz 

used upstream. Standard data rates are 2.4Kt:ips; 4.S1<bps; 9.6'1<~.;19.2 Kbps, 0.056 Mbps, 

and 1.554 Mbps. 

The monthly lease rates range from $220 per month for a 0.0024Hbps line to $1000 fora 

1.544 Mbps line158 . Installation charges are $150 to $200 per end, depending upon the data 

rate. If the site is not near the ti"Unk"t=itbfe, constnidti~n·may be:needed \o reach the building 

with additional drop cable. These cansttoetlon cbsts cour<f prove pmhftStttve:"se· · 

A.2.1.4 Rogers Cablesys&epM 

Rogers CabteSystems 160 is currently dev&ldping a packet data ~rldor upstream carriage 

of Videotex and home computer cornmtmtcatfons servft«Ho'the:t.ome.' ·TriUis are' beinQ run in 

Oregon, and are schedufe<tfar a Minnesota 'sYSterttiiS well.··~ pfl!iifs tosetve 10;000 Per 
network, using a 8 Mhz frequency allocation, for a data rate of at least 1 Mbps. Rogers will 

also operate over a previously unused part of the lower video spectrum. 
~ : ~ . . ' . 

Minnesota Cabfesystems Southwest (CSW) Is~ Mtit System wHich witt service over 56,000 

157 This is equivalent to 99.Bnl netwoB availability. 

158 MCTV, Manhattan cable Communication System, Monthly Leaee Rates, June 1, 1980 
' ..... ·"'• ""' 

159
1ntemati0,_ Reaource ~opment Inc;" "Lcx;al ~ .-,c:l ~ ~ CQmm!JniC4tions", Report # 158, 

October1980 . ' ' . ,. ,. ' '., ' .' 

160 ·,: ' ' ' ' ' 
Information on the Rogers System is derived from a speech by T. Chlslett of Rogers cablesystems entitled, 

"Enhanced Two-Way Residential Systems", presented at EASCON, November 18, 1881. 
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homes, on over 700 miles of plant in 5 cities. A sepal'~'166 mtte histitutfonal and business 

network win serve teleco~tiOfl l.l8.el'& . J eiQQtN•Wf::• will ·be avaitable, with up to 

10,000 pages at;ceesible. Rogers.Mfill.Qifer: both iQ..twme,~.~··enared" Tefidootermillala. 

The radial hub configured 400 Mhz system uses "intelligent" bridger amplifiers. The code 

operated sw!tches at each of ~ trunk amplifieJ'S, .gates ttte _.19Bffl transmission d that 

trunk which is in the 6 to 12 utt~~band. The centfai:COO\puter conttoually scans.the switohes. 
' 

An entire system scan ·tak.e& a total of 6:aeconds. 

The business network will interconnect educational, governmental~ medical, and bu~iness 
, ' -' 0 • ~ ' •• " : ~ ' - ':"" ' ' '~. 1 

institutions over a separate radial trunk system. Interconnection with Tel~net via the. h~adend 
~ ' .. -: . . ... . ~ 

is planned. Rogers expects the institutional network "to become the high-speed local loop for 

various satellite carriers wishing to service customers in the area without the penalty of very 

expensive land lines or installation of earth stations at eai:h'ratatldn.• . ~'' 

A.2.1.5 Sammons Communications 
. I 

Sammons Communications has an operating information retrieval service via cable in 

Highland Park and Univers~ Park. Te_~. a. -Dallella .subwb 161 . , ra.e ,are .approximately 

12,000 homeJ:l in thi~uarea -"d a l&ligepercemaoe ~ income.e~ives. · · 

' < 

The system is a 35 channel 300 Mhz subsplit system which began operation in December, 

1979. All service$ ant ~n a. pplled -- ~th ~· ~•waatreJUn dauuata,. and 2B Kbps 

upstream. . The system ia. .expoot~· li>:·tlanQie ·~ ~euatomt~ra/Pef' ~d. • ·Gurrenttyi,1he 

services offered consiat of. prof.,qn&J -ta,~ofttlqp,:SW"~POJIN; douesl3ill Rrineekm, 

New Jersey, 1¥\d Belo ln&ormatiGn-SeFVice, wbicb itta··.o~ oriefHettJocat service.,JtJa 

expected that. most ~at infanpation ,seryk:ee in tte ne.- Munt will ~ oJMred !through 

Dow Jones.... although .it js, PQ~i~Sibte. tQ-,,~~iNc:lttYH~*-·system's·MB.denc:t.. All· 

comm..,nicatipns with the headefld.•e -c&~r~'Y· vi•:;USGO <baud, telepiJane llnft.. • Ia ~· 

the upstream requests are accepted both via the upstream cable channel and via the .. 

telephone. The hardware is provided by Tocom.182 

161 
J. Caddy, "Active Information Retrieval in CATV", EASCON '81, Washington, D.C., November, 1981. 

162Section A.1.1.3 



A.~.2 Transaction Setvi.ce Provider:• 

The :banking, catalog lboppi~~and trav.t mdu-.. anttntefa...,· In cabl&'a a1ifnedium for 

transactton aervtces·fbr conaumcif8NR'addftfOnltW ~~-.eaJ:Me il'fllitU~ netwo'I"WWtae a 

medium for communication with commercial clients in downtown centers. 

In the-~ono nm banks are;J\dikety to tum over controi·Of nt8ifdttnlilllt·ervlce offerings to the 

cab1e•operaior~ tn 1he lhortrun;;j0tntlvemures:are1~~~~bank§J and "~ 

houses" such as Homserve. Those industri• .,._.aiai:flftith4f ~·WI'tlrket•WiiHeel 

compelled to enter into these ventures as a way 'of testing and promoting the market. 

Homserve 8nd Bank One we currefit1y ~~EtlopiW~"anL~i~~~ta{syste~ 'to be .:Un bver the 
CoxCablelndaxsyst8m.' ::· ·)~·- >::•... ··,L .. •:;::· 

f• . -"; 

A.2.3 Information Servic;~ PrO,~Id~rJ 

Information service providers currently consist of a select number of banking institutions and 

professional data base services. In the future, they ~l~~-!R~n~ .. l?~,~:~~j~iJ;lg }.irms ~d 

retailers, among others. 

ln:liCidltlon·tt\era are the' profeSsiMat data'bases~' aar Neix•·Le•i Diatog,·etc:. · Theae 
firms will benefit fraM fhe:1ftc,.ataln _..fW,thtfr•IKfdidMt:lt~WiWI'KtWiliJ)Iay 8i1'actlve'Fofe 
in encouraging such development. 

·' i" 

Much has been writfen·abuuHhe ~: aervtc• Mter4Mrtn4!11tei'1tNirtS eflfle world, most 

notabty;:Pntafel iiUhe·U.K.lA.....,.•tft•Fr~;~ ..... rtefd4MJ~a; ti'all three cbea·ttwt 

senlc88; ua.:,a,:centratlyiorpnllttf.-.W 'OCMW8Iiaf~!~fo'lhaf flid'·base' Wicilittes are 

made avattable:teiirUol!matton~'cM a~..,cow...,~·;;flrM~. W serve;·~ 

and Is 4jparM*!st _, the P'f.lf:" 'Yttct·· U18. 'Jila& lttf:flr!lVtbijf1A'fa'fEI\i!ltl)r~ ll VIdeotex 
standard, Ptt1t.which.lt-WOUW._toWttfe!~wr1MC•t~..,6 'a ~~netweitlis atsct 

being~.~ .. ,ttlstttottld~~ ~~--~- iUch'jjllnkftw\ettlbn 



A.2.4 Communication Service Providers 

Telenet, Tymnet, Graphnet, SBS, and MCI all have a stake in the "last mile bottleneck". At the 

same time that their services will be greatly enhanced by an improved delivery medium, they 

might also find the cable companies alternative digital communication networks offering 

competitive value added services. 
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Appencjiw· 8 

ACM ·· Association for Computing Machinery 

BER •· Bit error rate. A measure of transmission reliability, the number of bits incorrectly 

transmitted. 

CATV·· Community antenna television. The original name for cable television. 

CSDC ·· Circuit switched digital capability. A new capability proposed by the telephone 

company for digital transmission over existing local loop facilities, see Chapter 4. 

CSMA, CSMA·CD ·· Carrier sense multiple access, and carrier sense multiple access with 

collision detection. A contention access protocol for sharing a single communications 

channel among many users, see Chapter 2. 

DA V ·· Data above voice. A technique for transmitting digital data signals in the frequency 

spectrum above analog voice signals over local loop facilities, see Chapter 4. 

DTS ·· Digital termination service. A local distribution technique using digital microwave, see 

Chapter4. 

FCC -- Federal Communications Commission 

FDM -- Frequency division multiplexing. A means of obtaining a number of smaller channels 

from a given frequency range by dividing the larger channel in frequency. 

IEEE-· Institute of Electrical and Electronics Engineers 

LACN -- Local area computer network. A communications network for devices within a 

campus-sized area. 
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.LADT ··Local area data transport. A nadMt·UISid&ythW phone company to describe services 

based upon DAV, see above and Chapter 4. 

MSO -· Multiple system operator. A cable operator that owns multiple systems. 

MTBF ·· Mean time between failure. The mean 1ifne bet~ faft'ures of a system component. 
iJi -.,,, 

MTTR -· Mean time to repair. The mean time between failure of a component and repair. 

NATOA --National Association ofTelecommuilfcattoriS~aitd'Advisors 
' ~ \ '!{:~_ \ . ' • . 

NCTA --National Cable Television Association 

NT/A-· National Tetecommdnlcations and'tnfol'l118tlort A'gency 

PSTN -·Public switched telephone network. Traditional telephone network. 

TCM .. Time compression multipleXing~ The transmfSslon~Od ·uSed to implement CSDC, 
r- . ,-,',·1., -

S3e above and Chapter 4. 

TDM ·· Time division multiplexing. A means of obtaining a number of channels oVer a single 
.... :; ·. . . • • - ., ' ~ ~ • ~ i ; . . ' . . 

frequency range by dividi~the ~~~in time. 

TDMA •• Time division multiple access. A means of sharing a channel among many users by 

allocating different time-slots to different ~ 
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