
TFl's extenSive research into forecasting key telecommunications technologies reveals a

serious need to shonen lives now. Projections for new services demand show that a

ubiquitous, broadband, digital netWork will be needed by the LECs in the 201D-2015

timeframe.

TFI's stUdies ofLEe investments reveal that the average remaining lives of current

netWork assets are appreciably shoner than current regulatory prescriptions. Analysis of

cable TV companies reveals that their effective remaining depreciation lives average 3.6

years. A sampling of intere"cbange caniers and competitive access providers produces

an average of S.7 years. CAPs, !XCs and cable TV companies are rapidly entering

competition with the local exchange carriers, and do not possess a large embedded

copper cable netWork which is significantly underrecovered. In contrast, LECs

regulatory prescriptions result in average remaining lives of 8. 1years.

TFI finds the ranges oflives which the FCC prescribes for LECs to be totally inadequate.

Past regulatory practices have improved the status ofthe LECs' reserves, but current life

ranges prescribed by the FCC produce serious on-going underrecovery. Because current

lives imply recovery beyond 2020 (and 2030 for copper cables), a serious shortfall will

continue to pow which requires expedient regulatory action. Current technologies being

used for telephony services will be obsolete long before the time frames implied by FCC

lives, which means existing LEC regulated. investments are already severely under·
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depreciated Likewise, the LEes' regulatory depreciation expense has been severely

understated

The local exchange carriers recognized these conditions during the 1993-1995 time

frame by discontinuing FAS 11 regulatory acCOUDting practices for financial reporting

purposes. In doing so, they have increased their depreciation reserves by S38.9 billion,

using more realistic lives for network assets based on technology and competitive f~ors.

MiCRA'5 comments provide no insight into this issue. MiCRA assumes the very answer

it attempts to question by using FCC-prescribed lives to test the appropriateness ofFCC

prescribed lives. With respect to the technologies involved in the provision oftelepbony,

MiCRA is concerned only with the LEe copper distribution networks, implying that the

copper-based technologies will always remain economic for the provision oftelephony

services. This completely ignores on-going netWOrk evolution due to technological

change, market demands and competition. and incorrectly presumes that LECs should not

be allowed to compete in the provision ofnew services using modem facilities.
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1. INTRODUCTION

In this paper, Technology Futures, Inc. (TFI) addresses the comments submitted by

Microeconomic Consulting & Research Associates, Inc. (MiCRA) on behalf oCMC! in CC

Docket 94-1, Price Cap Performance Review for Local Exchange Carriers. MiCRA's

comments conclude that (1) the Regional Bell Operating Companies (RBOCs) have

improperly assessed their depreciation requirements; (2) RBOC depreciation reserves have

improved substantially since the early 1980's, to the extent that virtually no deficiencies

currently exist; and (3) RBOC concerns over deprecIatIon reserve deficiencies stem from a

strategy to have current telephony customers pay for RBOC entry into new and expanded

services. allegedly with advanced technologies not needed to provide voice services.

As demonstrated below, MiCRA's conclUSIOns are wlthOut merit MiCRA's

conclusions hinge on incorrect assumptions concctnlng the lives oftelcphone plant that

ignore the substantial technological. regulatory and market changes that are transfonning

the telecommunications industry. MiCRA's conclUSIOns are proven wrong by the results of

extensive studies conducted by TFI which reflect actual technology changes experienced in

the telecommUDieatioas industry from 1985 to 1995. funher technology changes forecasted

through 201', aDd the effects of increasing competition and changing market demand on the

economic li~ of local exchange carrier assets during that period TFI's studies show that

the economic lives for teehnology-based telephone assets are significantly shorter than the

lives underlying the currently prescribed depreciation rates for such plant.



rn Section 2 below, TFI summarizes the results of its studies and the implications

that those results have for LEC l depreciation requirements. TFI also discusses the

relationship between LEe depreciation lives and decisions to discontinue accounting under

FAS 11 for financial reporting purposes. m demonstrates that other telecommunications

finns, such as cable TV operators, long distance providers and CAPs that are and will be

competing head-to-head with telephone companies in local markets are pemlltted to

depreciate comparable or identical plant over far shotter lives than regulators allow the

LEes. Finally, in Section 3, TFI points out the fundamental errors in MiCRA's arguments

and demonstrates that there is no rational basis for MiCRA's conclusions.

Z. TECHNOLOGY CHANGE. COMPETITION AND DEPRECIATION LIVES

As noted, TFI has conducted extensive studies ofLEe technology assets (i.e., those

assets most affected by technology changes) since the mid-1980's. These studies

significantly expanded then-existing technology forecasting techniques to include such

advanced procedures as substitution analysis, trend analysis and computer-based modeling.

The studies listed in Appendix A to this paper, presem past and future technology changes

and fullys~ TFI's conclusions regarding the need for more realistic (shaner)

deprecialiOll lives for LEe telecommunications investments.

I Althouih MiCRA addresses deprecWioo issues eotelusiveIy from the scmtpoim of the DOCs, the
serious undeNecovery ofdcpreciatioa expense dw eutrently exist. and whicb will be ....vated if the FCC
fails to change its deprec:i.atioa policies, aft"ec:ts other LEes IS well.
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One recent study, Depreciation Lives for Telecommunicanons Equipment, updated

and summarizec1 the results of aU previous TFI studies with respect to the LECs' key

technologically impacted investments. Four sections of this study are presented in

Appendix B to this report. The following table, taken from the report, sets forth m's

recommendations on the lives for technologies in today's LEC networks. With the

exception of .A.nalog Switching equipment which is acknowledged by regulators to be a

dying technology, these lives are appreciably shorter than the lives underlying today's FCC

depreciation prescriptions for nearly all carriers. The reasons why these lives are shorter is

discussed in the following sections.

Table 1
m EQUIPMENT LIFE RECOMMENDATIONS

•

-

Tecbgology

Recommeaded
lDdastry Correspoadilll

Avenp RemaiDial Projectioa
Life <l1119!) Life

Outside Plaat
Interoffice Cable, Metallic
Feeder Cable, Metallic
Distribution Cable, Metallic
Metallic Cable, Averaged
Cable, Non-Metallic, All Types

Circuit Eq~p._t
AnalOl
Digital

SwitcJamc Eqai,.eat
Analog
Digital

2.9
7.0 to 7.8

7.S to 10.2
7.0 to 8.7

2.8
3.7

2.8
6.3

14 to 16
15 to 20

6 to 9
8 to 9

9 to 11
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I. AVI1aacbe Curves

The lives recommended in Table I reflect a phenomenon which has come to be

known as the ••Avalanche" curve, the effects of which are detailed in Appendix Bto this

report., page 8. Briefly, this curve explains the nature of many technology changes which

LEes have experienced to date, and is a panern which will be followed on most technology

based invesunents in the future. The "avalanche", which reflects the rapid obsolescence of

such investments. occurs because technology substitutions tend to begm building smoothly

but reach critical mass in just a few years. The precise date of an avalanche onset is hard to

predict, especially on the basis of monality data (i. e. accounting retirements). Further, it is

difficult for periodic regulatory depreciation reviews which focus on historical data. to keep

up with the rapid pace of technological change. Therefore, regulators generally will DOt

acknowledge an avalanche until it has already begun. which is too late in the economic lives

of the investments. Current regulatory methods allow a "catch-up" of the depreciation of

assets only after the avalanche is already under way. This delayed catch-up becomes a

"back-end load" in the LEes' depreciation expenses. While not an obvious problem in a

monopoly environment, this back-end loading ofLEes' operating costs becomes a severe

problem in a competitive environment, including a period of transition to competition.

Technology forecasting methods, on the other hand. are much more successful in predicting

an avalance, since they are based on early adoption patterns of the new technology.

Technology substitutions projecting the pace of adoption of the new technology are far

more relevant than retirements of the old. Therefore, accounting retirements do not

detennine the proper economic lives or costs of the existing investments.
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The avalanche effect is illustrated in Chan 1 below. Crossbar Switching

technology existed in local exchange networks beginning in about 1940. Millions of

dollars were invested each year in this technology, until the late 19705, when the

avalanche began to occur. During the subsequent 10 years, tremendous retirement

activity took place. This resulted in serious depreciation reserve problems for companies

which required huge amortizations at the very end of the investment life cycle.

Chart 1
AVALA:.'JCBE CURVE

Via.... 58""Or Carves
1940-191! Croabar Via....

Plaat ia Senice (MiIIioII DoHan)
10 _

Sollrrr. Bellcore
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m predicts. consistent with its average remaining life (ARL) projections for LEe

plant contained in Table I, that virtUally the entire local exchange network will be subject

to this type of avalanche. Multiple technology substitutions are even likely for some

network components. For existing LEC networks, this process is already underway. All

smgle. and some multiple technology substitutions should be completed by 2015, and

possibly much sooner in light of new federal and state legislation and regulation, and the

LECs' losses of customers and revenues caused by the market entry of CAP. !XC, wireless,

and cable providers.

b. DiseoDODued Regulatory AccouDtiDI

TFI's conclusions regarding the need for shoner telephone plant depreciation lives is

confirmed by the recent actions of the seven RBOCs and other price cap LECs to

discontinue FAS 71 accounting for financial repornng purposes. The FinanciaJ Accounting

SW1da:rds Board (FASB) issued FAS 71 to address Issues related to companies accounting

for the effects of regulation., by allowing regulated companies to follow regulatory

accounting rules for external reporting purposes that differ from Generally Accepted

Accounting Principles (GAAP). The FASS also ISSued FAS101 to outline criteria for

discontinwmce ofFAS71. In the last few years. mdIvldual LECs recognized that

Commissiolllives could no longer be utilized as reahstlc for external financial reponing

purposes.1

: FAS101. ResWateci Eater1'rises-Am'M'minl for the Discominuance of~CI1ioft of FASB SWemenl
No.7!. PI- 5802-5103; Criteria to discomiaae FAS11. include dereIlJ!atiOIl, cbaDps in reau!atOf'S

approach. iDcrea.siDI comper:iUOll, IDCl rep.latory actions "that limit the enterprise.S ability to seil services
and producu If rues thIr will recover c:osts ".

6
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The LECs that discontinued FAS 71 accounting generally did so to reflect

changes in regulation and increasing competition in their respective serving areas. J Each

LEC made substantial adjusttnents to its depreciation reserves, collectively totaling S39

billion., to reflect inadequate depreciation caused by past regulatory practices. These

huge adjusttnents, shown in the Table:2 below, and the depreciation lives that the LECs

now employ to ensure compliance with GAAP and Securities and Exchange

Commission financial reporting requirements, completely refute MiCRA's arB1:JInents in

this proceeding that there is no depreciation reserve problem.

) See. for t:lCIIIqHe. Bell AdIDI:ic News ReIeue. Auaust 1S. 1994. "Effective Auaust 1. 1994. Bell Atlamic
has ciiscomiDued regulatory ICconnrina UDder SWIIDIIIl ofFinaDCial Acco,nrina StlDlilrds No. 71.
"Accollnrina for the Eft"ecls ofCenaiD Types ofRepWion~ (FAS71). After usessj"1 its replatory and
comp«itive erMroamems. U. c:ompay bas coacIuded tAlI it 120 loDpl' meets me requiremenIs for
cominualion of ICCOllnrinl U a rep1IIed eDIily. The c:onc:!wioIl is baed on me belief tbaI it CIIl DO longer
be assured tbat prices can be mainuined &I levels that wiD ensure recovery of the net carryU1& amount of
existinI teiephone piull and equipmem. which has been depreciated over relariveiy loftl regulator-prescribed
lives.
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Table 2
FASIOl DElRC"TION RESERVE ADJl·ST~STS

(Billion S)

Company Amouat

Ameritech 53.7

Bell Atlantic 3.5

BellSouth 4.9

Rochester 0.2

GTE 72

NYNEX 3.6

Paclfic Telesis 4.7

SWBT 4.7

SNET 1.2
US West 5.2

TOTAL 538.9

Co Depreciadoa Practices of Competiton

TF1 has reviewed available information on the depreciation lives prescribed or

allowed by the FCC for various telecommunications companies/industry segments. These

lives are presented in Table 3 below:
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Table 3
COMPAKAT1VE LIVES OF TELECOMMl~lCAnONS

(Lives in Years)

Plant Catel0ry Cable TV AT&T LECs m

Distribution
Facilities

10-15 (Coax &
Fiber Cable)

3.4-15(Metallic 20-30(Metallic
Cable) Cable)

14-16(Metallic
Cable)

Circuit Eqpt 7-14 2.5(Analog) 8-} 1(Analog) 6-9(AnaJog)
7.2(Digital) 11-13(Digital) g-9(DigitaJ)

Digital Switch NA 9.7 16-18 9-11

Non-Metallic See Distrib. 20 25-30 15-20
Cable (Fiber) Facilities

Vehicles 3-7 6.6 7.5-9.5 NA ,

Fumiture&
Office Eqpt

9-11 5.6(Fumiture)
9.3(Ofc Eqpt)

15-20(Fum) NA
10-15(O£c Eq)

1. Cable TV Asset Lives - This column shows the ranges of asset lives the FCC has

established for use by cable providers pursuant to the Cable Act of 1992 and the FCC's

Order in MM Docket No. 93-215 and CS Docket No. 94-28, released January 26, 1996.

2. AT&:T Asset Lives - This column lists the lives ordered in CC Docket No. 95-32,

AT&T's depreciation prescription as of January 1, 1994.

3. LEe AIIet Lives - These life range are currently used by the FCC to prescribe

depreciation rates for LECs under the procedures adopted in CC Docket No. 92-296.

4. TFI ReeolDlDeaded Asset Lives - These lives result from TFl's most recent studies for

LEC assets as described in Table 1.

9



Despite the fact that the facilities of the non-LEC companies are relatively new

compared to the ages ofLEC assets, these non-LEC comparues are depreciating their assets

at much faster rates than the LECs. Even with the relatively young age of their plant, the

deprecIation reserves of these soon-to-be (if not already) local network competitors are often

significantly higher than the LECs' regulatory reserve levels.

Table 4 compares average depreciation rates and derived remaining lives o.r

finns in the converging industries of telecommunications. computers and entertainment

It is easy to see from this data why existing regulated depreciation practices

disadvantage LECs vis-a-vis their competitors. Cable television compani~ which are

rapidly deploying fiber optics and digital transmission capabilities throughout their

netWorks, are depreciating their facilities over a remaining life of3.6 years. rxCslCAPs,

which have almost no copper facilities and nearly all digital networks, are depreciating

their assets over a remaining life of S.7 years. In contrast, LEes are required to use

remaining lives of 12 years or more for their outdated copper plant, and are depreciating

their total network assets over a remaining life of 8.1 years, more than 100% longer than

cable TV companies and 400.4 longer than the !XCs/CAPs. TFI's independent analysis

confirms mat the cable, !XC and CAP lives would be more realistic for the LECs' assets

than the lives which the FCC cwmttly prescribes.

10
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Table 4
CONVERGING INDUSTRIES DEPRECL-\lION COMP.-\RISON

% Depr Rav Derived
Compaay 1995 Depr Rate % (12/31/94) Remaiaiag Life(yn)4

CablelEatertaiameat
Time Warner 32.6
Comcast 24.7
Viacom 24.2
Cablevision 21.2
Walt Disney 20.2
Jones Cable 14.8
TCI 12.6
Cox 11.0

AVERAGE 18.5 33 3.6
Hip Tecb )trgrs
Dell 18.3
IBM 13.6
Hewlett Packard 13.0

,
Motorola 12.4
Apple 11.7
Compaq 11.1

AVERAGE 13.2 57 3.3
IXC/CAPS
MFS 13.0
AT&T 9.3
Mel 8.9

AVERAGE 9.3 47 5.7
LECs
SNET 7.9
Sprint 7.9
Rochester 7.8
Bell Atlantic 7.S
GTE 7.4
BellSourh 7.3
Southwestern Bell 7.2
US West 7.2
Ameritech 7.1
NYNEX 7.1
Pacific Telesis 7.0

AVERAGE 7.3 41 8.1

• The derived Rem,jning Life is caicu1ated by (100-1, • Depreciation Reserve 0/,) I Depreciation lWe. The
Net Salvage is assumed to be zero.
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J. ERRORS IN MICRA'S ANALYSIS

There are several reasons why the MiCRA conclusions are incorrect. Simply put,

MiCRA has made fundamental errors by not reflecting m's comprehensive studies on

technology substitution. LEC discontinuance ofFAS 71, and the deprecianon pracnces of

other telecommunications providers. in its analysis.

a. Use of Regulated Lives aDd Resenes

MiCRA's conclusions are not based on ~ny specific analyses of changing

technology, competition. new services or asset lives. Inst~ MiCRA accepts the FCC's

regulatory represcriptions, which are often influenced by political factors and compromise,

as proper for LEC asset lives without any attempt to reflect the rapidly changing

environment in which the LECs operate. The theoretical reserve calculations used by

MiCRA are actually based upon the FCC's prescribed depreciation parameters. Thus,

MiCRA's reasoning that their theoretical reserve calculations validate the accuracy of the

FCC's prescribed lives is circular and totally MOng.

ADOIber problem with MiCRA's study relates to its improper and confusing use of

the various types oflives used by depreciation analysts in Tables 16-20. MiCRA appears to

mix projection lives with average service lives, which are not synonymous. A more proper

comparison would be to use the projection lives underlying the average service lives.

12
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Also, MiCRA has limited its analYSIS to LEC represcriptions in the 1992-1994 time

frame. In doing so, it incorrectly ignores the extensive body of evidence which has become

available since that period. For instance, as noted in MiCRA's report..$ LEC regulatory

studies in 1995 resulted in a significant increase in the theoretical reserve deficiency to over

S6 billion. This increase reflects only those LEes whose deprecianon rates were prescribed

by the FCC in 1995. Extrapolation of this deficiency to the remaining two-thirds of the

companies not subject to represcription in 1995 produces a reserve deficiency for the LEe

industry which proves that the S3-5 billion cited by MiCRA is drastically understated.

The LECs' most recent studies have reflected the further and significant changes

occurring in the telecommunications industry, such as new MiCRA neither recognizes these

implications nor adds insight that might help determine appropriate depreciation lives

today.

b. Copper Distributioa lad Subsidies

MiCRA asserts that the acceleration of copper cable replacement will result in

present subscribers being required to subsidize new technology which will be used for other

than traditioaal telephony services. MiCRA's argument is misplaced. The

telecommunications industry bas experienced technology evolution since the invention of

the telephone. For cable plant, these changes have included open wire evolving to copper

4 ~CRA. Demcjatioo Policy in the TeiecommynieatioN lndusqy: Impligpons for Cost Recovery by the
Local Exchansc Carriers, Table 8.

13
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cable, and continuing changes in the types of insulation and sheathing. Also, aena!

facilities have migrated to buried, and loadings and other electrical. encumberments have

been substantially eliminated in local exchange cable routes. The nature of telephone

service has also changed dramatically over the years. Initially, party-line service was totally

acceptable to most subscribers. Today, with facsimile and data services, many homes and

virtually all businesses have multiple single party lines.

As technology and services have evolved, each generation of customers bas paid for

the on-going cost of network improvements that have increased quality and decreased

prices. The transition to fiber-optics is the natural progression ofa series of technology

changes which have enabled the provision of less costly, improved, and enhanced telephony

services. This transition is inevitable as a result of the ever-improving economics offiber.

In this transition. today's subscribers are paying for services provided, not for the early

replacement ofa still vibrant technology. The LECs' copper cable facilities are increasingly

costly to main~ and do not provide the capabilities and services already being demanded

by today's customers. In short, economic reality and marlcet demand., not some scheme on

the pan of the LECs, are driving copper cable from service. MiCRA is wrong that the LECs

or any group ofcompetitors should be forced to rely on dying copper technology.

4. CONCLUSION

Accelerating technolOgy change and competition subject the LECs' 5300 billion

investment base to a substantial risk. TFI estimated in Table I that the ARLs ofexisting

14
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LEe assets are consIderably below current regulatory life prescripnons and. indeed.. are very

close to the lives being used by the LECs' competitors to depreciate more modem assets.

MiCRA's arguments must be dismissed because they are based on a cursory review

of high level regulatory depreciation data, and they do not reflect detailed analyses of

technology, new services or competition. Funher. MiCRA ignores the implications of

legislative and regulatory changes for LECs in the current environment It also comp'letely

ignores the evidence provided by the LEes' discontinuance ofFAS 71 accounting. The

LECs' detenninations that regulatory depreciation accounting is not valid for external

financial reporting was based on objective and forward looking evaluations ofLEC assets.

These detenninations were reviewed and validated by the LECs' external auditors.

,

MiCRA infers that the only good investment decision is one with a long asset life. If

that were true. LECs would have few depreciation-related problems. and LEC competitors

would be quick to increase their profitability by lengthening their asset lives. As we

approach the 21st century. regulators must accept the implications of their depreciation

decisions. and act now to reduce asset lives consistent with economic reality. This will

enable LEes to fully and rigorously participate in newly competitive telecommunications

markets. Failure ofregulators to aet will funher disadvantage the LECs' already difficult

economic situation with respect to their large and under-recovered netWorks.

15



It is clear that the LEes' regulated reserves and depreciation lives are not adequate.

They are based on faulty estimates of useful asset lives. MiCRA's reliance on these

estimates is a ratal flaw in its analysis. Accordingly, MiCRA's conclusion that "all is well"

WlIb LEC depreciation must be rejected.

16
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."'PENDIX A

Tecbaology Futures Telecommunications Studies

1985 Technology's Impact on Lives of Telecommunications Equipment at New York
Telephone

1986 Comparisons ofTechnology Substitutions in Telecommunications and Other
Indusnies

1987 The Effects of Various Levels ofAggregations in Technology Substitutions

1988 Technological Substitution in Transmission Facilities for Local
Telecommunications

A Critical Examination of the Future Utilization and Application ofCeUular
Technology in Telecommunications

1989 Technological Substitution in Switching Equipment for Local
Telecommunications

Technological Substitution in Circuit Equipment for Local Telecommunications

Future Technology in the Local Telecommunications Network: An Expert Opinion
Survey

1991 Wireless Telephony Market Update: A Quantitative Projection ofU.S. Markets

1991·93 NEW TELECOM SERVICES SERIES

Computer Based Imaging and Telecommtmicatiops: Forecasts ofMarkets and
Technologies

A Facsimile ofthe Future: Forecasts ofFax Markets and Technologies

lDterIctive Multimedia and Telecommunications: Forecasts ofMarkets and
Teclmologies

Local Area NetWork Interconnection: Forecasts ofMarkets and Technologies

Video Communications: Forecasts of Markets and Technologies
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Telecommunications for Television/Advanced TeleVIsion: Forecasts of Markets
and Technologies

New Telecommunications Services and the Public Telephone NetWork

1993 Personal Communications: Perspectives, Forecasts, and Impacts

1994 Transfonning the Local Telephone Network: Analyses and Forecasts of
Technology Change

1995 Wireless and Cable Voice Services: Forecasts and Competitive Impacts

Depreciation Lives for Telecommunications Equipment

1996 Advanced Video Services: Analysis of Forecasts for Terrestrial Service Providers



APPENDIXB

Depreciation Lives for
Telecommunications

Equipment:

Review & Update

Local exchange carriers (LECs) have over 5250 billion invested in their net
works. Over8~ of this invesnnent falls into three categories-outside plant.

circuit. and switching. In each category. tremendous changes are underway which
are obsoleting the bulk of existing investment and making necessary large amounts .
of new investment. Since telephone equipment has traditionally been assigned long
depreciation lives. these changes mean that existing equipment will be obsolete. and
likely out of service. well before existing investment has been recovered under cur
rent regulatory depreciation schedules. This report reVIeWS our assessment of the
situation and our recommendations for LEC depreciation lives.



DeprecIation Lives for Telecom EQuipment

Drivers for Change

There are three highly-interrelated drivers that are driving change in telecommu
nications: technology. competition. and new services. None of these are fully
accounted for in the traditional approach to regulatory depreciation. This section
bnefly reviews these drivers and how they reinforce each other.

Technology Advance

Advances in technology are providing more efficient and functional ways of
offering traditional telephone services. as well as wireless services. video services.
and new digital communications. Four of the key technologies are: .

• Fiber in the loop (FlTL). including any architecture that extends fiber into
the distribution portion of the local loop. The last link to the customer may
be on fiber. copper pairs. coaxial cable. or wireless.

There ire I number of lI'Chiteaures that n under considemicn or are ben1g pW'Ined, A
true consensus has yet to emerge on I Slngie Fm irchiteaure. ContInuIng c:Nnges n
technology costS. regulation. buSinesS relaUonshios. market foreasts. ind market stwe
usumcmons PrtlbIblv mean that consensus will be arT'IIIId It O/'itf gradUIiIV. WhatlWf'
lI'Chittcturt is chosen. it will diSoW:e the vast mljontv ofcooper imlUtment.

• Advanced digital switching. especially Asynchronous Transfer Mode
(ATM) switching.

The next mlJOr switChing generation. AN swrtching. is oPtimized to handIt all tVOtS of
traffic on the netW'Oric efficiently R QUiCkly. Today's digIQI SWIu:hes use time dMsieln
multlolexlng to connect continuous strUms of digitiZed 'oQcI a dm at 64 Kb/s for the
duration of I aU. This is effiCient for Iow-soeect drcuit~ IC)OIiaIiollS such as Wice. but
It IS unuRbie or IneffiCient for high-soeed digJtallOoliations. ~Iy those with burstY (non·
continuous) traffic chIrIaIristiCS. AN swrtehes, on tne other hand. use small fixed-length
DKkm CIIIId cells. Unlike~ packet switChes. ...TM swiU:tIeS dO not introduce
sigMiant Signal detay (beause of the slmole cell struCtUre) wtich mans they C3tI be used for
continuouS. rut-time aogIic:aIIons such is YOICI and~ However. Since ...TM
uses OIdcet SWltd1ing. it is iiSO good for burstY cIata traffic. "T'he lbilitV to handIt all tVOts of
traffic. at all~ data rateS. not only makes ATM an effiCIent SWItch. but it IS also idui for
netwOf1ctd muttJmedla lQC)liatiOns that use III tvoes of communlatiOns.

2
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Review & Ucdat~

• Synchronous Optical Network (SONE!) tranSmission on fiber optic sys
tems. including Next Generation Digltal Loop Carrier (NGOLC) systems
incorporating SONE!.

SONEi' is a new formlt for or;aniZing information on a fiber ooties c:Nnnel that rec09nlzes
the need for IntegratIng different tvoes of traffic on the same CIIr of fibers. Among ItS rTlmf

advantages It'! standMdized ODtlal ind MancaJ interlaces to which MI suppliers must adhere.
Anomer IS that an Ind""du~ Information stream on a fiber d1Innei an be effiClently seDMited
from the rest of the Informatlon on the channel. With a SONEr add~roo multiplexer. ~

i Signal an be extracted WItt! a Single pIece of eQUipment without oruKing down the wt"de
signal. SONET add~roD multlplexers iTe alreadY cost-tompetltr.ll WItt! asvncnronous eQuipment.
and soon will be commoditY Items that art Integrated Into almost every PIece of CIrCuit (and
SWItd'llng) eQuipment This WIll render redundant much eXlst,"g OrcUlt eQuipment. Induding
digiti! c:rossconntcts and mUltiplexers.

Further, Wlm SONEi', amen an mlx-and·matCh draJlt eQuipment so that they an use
different manufacturers' IQUIOment. ThIs. of course. prtMdes OQeraaona it'd eQuIpment
savings. as well as more competmon be~n manufacture". Liter on. SONEi' interfaces will be i
bUilt directIV Into SWItches. ieJding to even more eQuipment SIW1g5. NCOLC syStems 'Ni
dIrectly link to SWltcnes through SONET Interlaces. From the same unIt some c:nannels may be

I connected to other SWItches or faCIlities uSIng i built·in SONET add-droo multlolexer. Circ:vns
could be transferred from one swrtcn to another rnstantaneoUS!y. This wiI 9lYt amen much
more flexibilitY when it comes to deIIing WIth switch manufacturers. SONET will benefit
customers as well as carm!". In addition to tne Innerent economic benefits of a more effident
networX. SONET will proYide greater reliabilitY ttlroug" ItS suppen of fiber nng architeCtUres n:J
enhanced response time and flexibilitY In proYlSlonlng new Ci'lannets.

• High-capaciry digital wireless technologies such as Time Division Multiple
Access emMA) and Code Division Multiple Access (COMA).

These digital wireless technoiog't5 an multiPly the C3Qae:rtv of exiSting ceJlulM SVsttms bv J I

factor of from th,," to 10 and WIll ~ be I.:tlhzed WIth the new per50NI communIcations
systems. One impliaoon of the (nausec~ IS the ability to comoete more dire<:Uy WIth
Wlreline 5eMCe.

In a nutshell. the benefits of these technologies are reduced operating costs.
reduced capital costs, better service. or. in some cases. new services. The tech
nologies are all well-understood and do not require scientific. engineering. or eco
nomic breakthroughs to be deployed. There is Widespread agree~nt about their
benefitS and cost wgetS. While there is some controversy about the details and
tinung. there 15 consensus that the future of telecommurucallons is built around
these teChnologIes.
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Depreciation Lives for Telecom EQuipment

Competition

Competition has entered the local exchange business. and it will increase
dramatically over the next few years. So far. most local exchange competition has
centered on the large business customer. Competitive access providers (CAPs) are
already serving large businesses in concenttated areas. and cable television compa
nies are providing alternative access for high-bandWidth services. CAPs are
installing the latest. most efficient teChnology-fiber optics. SONE!. and. in cities!
locations where they provide switched services. modem digital switching.

The next competitive arena will be the mass market for voice services. Such
competition has a.lready begun in public phones and. in some states. in intra-LA.TA
long distance. Two additional. more pervasive sources of competition are cable
television networks and wireless networks. specifically cellular and personal com
munications services (PeS). Technologies are emerging that will allow voice to be

added to state-of-the-art cable systems at a cost that is less than on copper pairs. On
a per-subscriber basis. cellular technologies are already less costly than wireline.
With the new high-<:apacity digital wireless technologies. such as IDMA and espe
cially CDMA. wireless teehnologies will also be less costly on a per-minute of use
basis. Exhibit 1 illustrates some of these cost comparisons.

Because they are more efficient. the new technologies offer very substantial cost
advantages to new entrants in local telecommunications. These new entrants can
invest in the most efficient modem equipment without regard to an embedded
infrastructure such as the LECs have. This. in tUrn. will pressure LEes to adopt
new technology qUickly in order to stay competitive. Thus. competition reinforces
the technology drivers and magnifies the obsolescence of the old technology.
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Exhibit 1
Investment Per Subscriber
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~ Industry Investment of 5260 billion and ISO miIJion access lines at year-end 1993.
: Net plant assumes~ depreciation reserve (inclumy average at year-end 1993).
J Tow wl~less indusuy invesanent divided by number of customm (source: CTIA. year-end
1993).
" Annual wt~less industry investment increase divided by CUSlOInen gained (soun::e: CTIA. year
end 1993).
~ Estimate by Hatfield AssociateS. Inc. in a 1994 study for MCI. Ahemative D1stribution and
Access TechnologIes. Includes land and buildings. swi~h. network interface unlL backhaul. and
customer connecuon (similar to fee paid by cellular to sales alent. 5320).
6 Estimate by David P. Reed in "The ProspectS for Compeuuon In the Subscriber Loop: The
Fibcr-to-lhe-Nei,nborhood Approach." presented at the 21st Annual Telecommun1C:auons Research

.Policy Conference <September 1993). 1l represents costs aliocateQ10 telephony for uplf3ding a
cable system for interxuve TV and telephony.
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