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Srry!c. or e"!!If!)! Dncr!ptlOI):

XVIl HOUH .nd Rl....

Buildng AccMs- per pair
Floor Aa::ess- per I\oor fiHn, per pair
8uilclng Selup Servioa Cosl. Per 15O per
House 8'ld R.- Cable SehIQe

installation Cllarge.-Pe.- OCC8SIOfl

so Par Tennnei Charge
TtrmNl CI'Iar9' per peW
C~ trwestment per /loOf

..

"'"'"$0.01
$151.38

Tome & Materilol

$151".38

Non:Btcwlna
Ctllrgl:

ServICe Ceij Dispatch:...."
ElICh 15 minute.. periodarl,_,""" $911
TC not Reedy {per

""~''C)n~$19.86No
Pfernise 'Iit~

~9.91 Prwnlse VIS_

$3.15
$0.01
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Stale! or E!emtn! Qtscrlpllon: RICymna Chtrgu: No!!-RlCurrif!(! CNro.:
Xlll DARK FISER

O.rlI Flb.r - RICorda Rtvp SI36 78

DaftI Fiber • .oF

V.rlzon C.O. to Verlzon C.O.

S«vng Wre Center rswc-) cn.1iJO S6 8O/SWCIP.. S52.74JStMee O<der
S711.37JPwlUiIe $28 751 SWC lnslll/labon

"""go
IOF Mileage Inslllllalion Charge S188.611P.

E>coediIed Handling Charve $ 11346

Vtr\zon C.O. to CLEC C.O.

SWC Ct\Brgt/SWClPIlI" 56 f!JfJI&NC/P_ S52.7.us.rw:. Order
$28.7$1SWC InstllllalJOn
""',go

CtlannIil T...liriilltioi, Cl_vWCLEC C 0 556.1'- """EXpe<!'led Hendlng CharliJO S 11346

D.rk Flbtr - loop Ra!f Group S52741Service O<der
'" 1_S73.9:5IMon1h S527.38IIns~

A2. S100.28IMonth
el ·S129.87IMonlh

SWC ~ClPIlIf 56 8OISWCJPai' S23.53ISWC/Ptlr

~iled Handling Charge $238.33

Dark Flbtr TAM CNi'll"

Flldities Managemeol center ...".
osp~eTectwlocra'l $<II 76

CO Frame - CO Teehnieilln $33.29

XIV. Dark Flbtr Sllbloop "'0 ,eo
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C.RESALE"
t Who*HIe D1KOUnI fot R....1e 01 R.tIoW T.1, c........unlc.etion. s....icn..

Ros&le 01 ,elei services W·"CtEC Acronym
TXT''' ~ov\de$ own operator ",''lices p1ellotm
Res-'e 01 retail s«vIces if ···CLEC Acronym
TXr".- Verimn opeo.... __plMfolm

20.03'"

17.04'"

" " __c:rwv-: " .__ -...., b ..

..

.........."" ......... FCC0r0w~"" l.IofgefolGTE COO ...._, ....__ (CC I:lod<IIMo, ",&1(1),
V_ .. o/Ierllml.... """".on ,_.. <It<:<Jun1l on ..- _ ex<:h"'II"__ _ T"- _ ........_. on
__...., ..d_ bK'IJ .-..__ 110I _ on v.ri<Qn., _ ..... hll!lJiwolw Y"1zllrl <:Jl!!!!W'ot tor_OTE .........__

'.... lII-'rtor. * _._ ....
_._ I>..~ _ .. 01 _· ., _.. ..., _ _ ...__<U_!JO.,..,.."'_) F__iiiil-..~"*'$I';....._. .
T IIoI_ ..... _bI'''''__V_ ...~_._"b.'.,II .........-_....
p__, ~(e4••"._.. ,..."( r • ...,_,__Uol)_IIoI_b'ftho__
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e: "'__.-.=d_"'~End __••,""._.---__ 'bI' ... _ .... _ ...-
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Strv!c! or E!rntnt Qucriptlon: RltSurring Ch'rq,,' Non-RKYrrlng Chfrqt;

$.28IOoory Not AppIicIlble

$4 72/Tr.....saction Not~

Indudlld.., OldM~og NoI~ ahIe

S56 ll2JPlogr.i.'.og....
S 0002i5lMoUagft

S.OOO15/Yf'M'''''''

$12.931Tape

S.OO15Oll1Meseege

S.281Overy

SI.15IT<OOJble Tc:ket

D. OPERATION SUPPORT SYSTEMS
1. Pre-Orderlng

2..0rdtHing

3. P'rovi.oonlng

•. M,intefWInce & RepIIlr

,. ECG Ace,..

b. EBIOSI Accus

$. 8itNng

,. Cc.ROM

b. D.lly Ung. Fil.

b.1. Ed.ling MHuge RltSOf'dlnfil

b~ Delivery of DUF

Data T."e

o. DUf Tr.nlport

96 kb CommUh.catitMlS Port S43_-451Mon1h

56 kb CornrnlncalJone Pun S253 -42/MDnth

256 kb Communications Port S 1, 158 -461Monlh

Tl Communlc!liofll Port S6.98700JMonlh

d DlJf T.....por1 (M.lnl.....neeJ

9.6 kb Cornrrluroc!bon Port SO.""""""
56 kb Communications PorI $J.101M0nth

256 kb CommunicBlions Port Sl-4.19IMonth

Tl~Pon sos_.....- ....""'-
PorI Sel-up Not~lcable

NeIwoik Control PoOfiII.'''''''II Co*og NoI "PP'iCabIe

S56 62/PIogi••••• ill....
$10.-4J1Pon

"'.....",...........
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S.rvl<::. or er.m'n! e'Krlpllon:

Data TransmisSion

E. 911/E911
Tran$~

Data Entry alld Maintenance

F. Tim. and Mat.rtal.
&trvic& Technic~ (seNic& won< on unbumHed
loops outside of!tle Central OffICfl)

Recurring Chug",: Non-Reeurring Charge:

Not Applicable S56.62/Programming
HOO'

Per section B. above.

No Charge

Not Applicable
$.44,64IPr"ml'lS Visrt
$9.11 labor Charge! Per
Quarter HQU( Aftor F~st

Quarter Hour

_~110102m
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"'CLEC .o.ao.ym 00'" CIIArgo .. trIO "'CLEC ..........ym TXT'''~p •

(T.... M!rJsI!p' I T_ Ft.-l • (f!!<t ()'/!c;w MIry!" • End 0llIc0 RaIOI,--F<1t ...E~~ ···CLEC.........,...OO···~_1IO... t I :_""...-
_ _0'.' '1 11'10 ' oud'I~Ooilo.""no .""" .._lIoo'''ReebocM
Coo,_ ' "'-$,,01 I , IllVenmn EnIla..._IIIV_1_.

2 ... I I ......._. '_II'_by-a.ec Jl<Ci0i'i''' 00- .._ ......,

W RIoc;oj:w :Coo._ ,T_~...... III-cuC-.,..,rxr-T_·T_"-
II>IRloc;oj:w_Co._ 'T_~"'."III."._.. -CU:Ch;>oo_rxr-End(l!lo' I 1EJw:l0lll0t_

C 1M .....

1 T"IIU-o..EC' i'ancr-·.a._,.-_ 4.__• , •
_ .. 1101' : .... coo,_ : .T'-"I. ~__.: ,1II"'-a..t:C· ",ancr-.p
__'-"lA_ie. $ M__ III ... ..IIO-.....O"_III-a.ec.............
rxr-_...__ , o:;MCoo._ ,T_..". ..-_ r ,_ ap;Ir
_ .. _ ••oi__,ol ElIo.-w~ T"IIU __ -a..f.C......."..,rxr- ..". •....__..
..-_._ -a..EC.......".., rxr-III__......,III_·...."._.. EIlIIOfIceu
...- n-a.ec""",""" 00-. .. '" ..._ ...........



,
!,
•o•



SUPPLEMENTAL REPLY DECLARATION OF
PATRICK A. GARZILLO AND MARSHA S. PROSINI

ATTACHMENT 2

REDACTED - FOR PUBLIC INSPECTION



REDACTED - FOR PUBLIC INSPECTION



£



SUPPLEMENTAL REPLY DECLARATION OF
PATRICK A. GARZILLO AND MARSHA S. PROSINI

ATTACHMENT 3

REDACTED - FOR PUBLIC INSPECTION



REDACTED - FOR PUBLIC INSPECTIO



•

I

I,
•



SUPPLEMENTAL REPLY DECLARAnON OF
PATRJCK A. GARZILLO AND MARSHA S. PROSINl

ATTACHMENT 4



••

-

All Uplhted Study of AT&T'. Compaiton-'
c.p..dty to AbIotb JUpld DemalDd Gnno1Jr,

T. L. Bn",1f
G. A. Hallas
T. P. Jamer

G. P. Orillao
D. B. Rom

J. D. R1utwick
C. R. WUcl

•



AlIaCbmnu 4 _ GutiIb'l'n>s.. 5loJlpl<nkulal Reply Da:L Pap 2

TABLE OF CONTENTS

-

I,ovumw

2. I'I\'DJ!STBY AND TlCWOLQCY lJUlm$

2 I T1o.J.I<Ilr(JSiIOt"

11 h'llClGNO

1.'~SlTItloG 00. OI'D.I.TlONII NllJ Ba.aIO

3. AT4:TS cpwEmpBS'.un.m TO 611Sp8_ 6UTS '0!QMEN
U TllM'jl'Olll'CU4C1TY Moou.

).I.I!'MAsJ; I·D~EInIoou.TU
).1.2 J'tWI. 2 • CUAOTT AMI> 0PL0J0lIl (lcwp.ull(lW

'.l n...~TCU..cTTYllUU.n

).J S'nollloo'OMoou..
),4 hl1CIfflo,'O Ru1JLn

).j SlliSAl-t'o'O Mol>O.

).6 SIG:<.o.1.Nllllm.-us
) 1 /'oIrn'OU b ..TUI.J(II]oICX MooD.
, 1I'''~",'OlJ( n..TQJJOINU lUALn

)9 DIUJl"OMODO..

) 9.1 II '<$J<: LOS BllJ-lNG

1 ',l1'los·llAJIC LOS lIl1.UNl1
,IO()\"[u.u.ll:u.oORJ:suLn

'II Ncro-'OaJ(9fu.A"-'"S~

'11 H'¥'W'!UKJlaa.M-u,.

I

,
,
•..
""
"
"
""
""
"""
"
"""""

4, AToIT'S COMPETITORS' ABIU1Y TO AIlSOIUl6T....r$ swrrcmD SERVIa ClISTOIIUAS
o\umn; M

4 I Jt;n..."'I»o1-<JUl:CI.1...an H

U I'Il.oJt1"LaMCUACRT (0. J waome) "

4 I ~TUlo4 CArACTTT(l- 11 lO<lNTIU) )9

4.4 Lo'<~ n....eulJ:fTY(ovu. 11101Otm15) 40

3. sumtARX Of RESULU U



TABLES

T.....Lt 1·1 It.VAJU.aU F'lIIPt~VUS\lS It.vu.wo:~ 0U\.lJTm._.__•__._...._. j

TA,IIl..l2·1 Rv.1.·TlwI.CAlAaTr OOC-'''$(IOf NTl $wrrQIPItocI:.Itclu_ ,

T...u)ol TOfAl.DS·) CIlanMaD~__..._ ._. ..__~ .l\)

TABU )·1 Nn.<i'l,.o,N$I'OkT b<vr.snO;ln" II.1CIUlIUD BY cc.arnrou._~,~~ _ _ ~ ,.._ 21
T 1-1: )-J TOtAl. SWITI:H PlxTl~ .••_ _ _~ •••..••.•.•.••.•••.••..••_.•..._ _.~ n
TA,BU Jot TOTAl. Ec\+O C»'et. 'n·lU:QulJ.I:l>._.•_..•~.~ _.~ ~_•. ", ~._._ 22
TABU ).J t-/IJI.IIUCJf SWTrcKu I'U SEUCftP Cown:, " ..__._ _. ._. __'_.'_ n
TAJlL,I.)~ D5-0Nlknpp,SIlf'\1'Ol _~.. U
T.oa.t)·' ~~S"Tl'OIPtanAv·I!·.. 'ruCOlDntrce n
T.......... ) .. Nt...S"'I1'UIJIIObtVF.moaJtTRrQllom..,~ _~ . _.__ 24
T..-.t ).i HE'&' SIoNAUNO bovunmn' bqllllll:OBY Q:lwtl 11(,* _ _.__••_._._~._. ..._~_. 2&
T.oJlU )·10 NJ:lI' O..rASAS! brvuTl.lPn~ I" Q:Iw.. , " ~~__.._ .,~_ _ , ~•.• ,. 21
T U)·ll . AppmosAl.LDS S,.rTnoIJftfQl.DallYc:owrnrrou_..".~~ _.._ ~ _.. 29
TAB".;]·12 ADDmotw.mM 'JI02119U RIQIlDIDIIYCororrErmlU. •. _)0
TABU)·I) AoornoI<AL-.WS rTnlWS·«ll.ml"~ __.._)0
T.o.IU 1·1. EsI'iWlTm<:oun:rnt&&Irl.ao:1Al1Cln1ClN1l1'l1llNoOum:io ......... }4

TAJlLE4-1 MCI_.__ __~.. ._.. •• JI

1 ABU .·2 $rlJ'l."T .~ ~••_ _ __ .~H ..~ H __~ _ _ •• : ~ _ ••• )I

T.u.u 4·J Cownno~S'''n'C11 P'Olt1 StoU:l: CAl"",""" _ _ ••.••.•..~.~ J9
TABU 4.. R.l~O1',,..," NlD>fJl'roH.<.lomu It.TAT OD&A1<D_ -.'._••.•••.._._••._" M _" .._ •••• 40
TAIU 4·j S"1TCII fWT~ I)(flISTYrJ,ll«l.....r ..smD'?W!D _.. . ~.. _.__.•. 40
TABU 4~ S"1Tal Polt h.oooel1oloI.,., Slc:ortDY~OF ~DooWfl)_. __. . 41

T AIlU S·l ..."\un,m,"T St.ww.uT _.~. . __• _

•

-._.



'.

FIGUU 2.1
F1GUU22
F'OtIU 2.3
F1GI./J.t2.4
FlGUU 2.'
FlGUU16

F'lGuu:3.1

"""""""",,,U
nCWUl.
flOUl.l l.S
FJGtJU3.6

1'10<.;..,;4.1
FKWu:t.l
F.Ot;aU.)
FJGl.U4.

'""",tH.'
nm.u.'
flQl.~).1

FlGURES

TkANUOO«T CM..arr b<cu.uu .__._ _.__.._._•.•_._._ _ _ 5
CfJ'.tcrTY N<IODou.HlI NlAl.vru; .•••.•_ _ _ , ,
S\lIlTCli e,..,AefTY INcu.uu ..__ ._.._.• H _ _ •• _ ••• _ ••• _ _ ••••••• '._ _ 9
COW!'VTlNo Po-iu •__._.•_ .•__._.._. __.__...._ •.__... ...•........•._ II
~1'lIoa:nIIolI __ _ • __•.•. .._ 12
MAJl,.........uS,..·or . . . "

PH.ur.1 .~~TU _ _._. 14
C»..aTY N<DDDu.MI,.. p".... __ 19
OSo-J MlI.tCiofTEsTIWoItu___ .__• .. ...._ 20
DIU .... , Ci.w__ _.__. ._.._._.12
~ II'l Be l.o'- E c...u.s ..._.____ ___._.__•__ ~ .•__..__ .. J]

MO Eocn.anu_ __..~•._ _ _._._.._. _.. _ 3)

Nrrw;ou BullNDt D~"VOUll4 _ .._ _.._ _..•.__ 35
Dusy DAY I:I\rrHol.a c.v....an __._.._ .._._.__ _ .._. 36
....n""'"TAI"EOUS\,y ..."on·M 1~Jar'(_.... _. .... 37
MC ._ ._.37
SnJl<o"T___ _._ .__.37
Co><rnTtta' btrT......""''JDU~ To c...uy ATaT C'L.-Tt:IMDs' MtN\nU_.__.__ 11
~yorhlul.TI .___ __._. ...... •._._ 4J



AIIlChmeM 4 - OoQi,Ik>'PtQlini Supplt"",olll Reply Of<l. _ Pli" ~

10 ton.l.~in AT&T'~ markel b!:hl,vk)r and io.h.ibit it from clwginl exce.uive ratt;s.·1 In 1992,
AT&T showed Wt lhe$C previow: estimates or Iu eompcl.itors' I.bility to ab$Q11l moffit frOOl
AT&T cuslomers wue to\l.Urvatively 10.... bea.use MO -:I Sprim tw:I iDaeascd their tiber
f.drilics 1.00 swilchinl upadty Uld olbe:r InlU-extluDgc~ axes) hid l.!LImed.
si,mflCMll rrwkCI prCKQa. In thI; two yQlt s\.bl:.o: lbc iDitialstudic.s were pufonncd.·

Tbc 1990 nvdy lbowcd tlut AT&T's competitors' DCtWOfks twt lbc (lC'Cr<nry lcolfIPhi::
covCr1le wilh their bdlity dcplo)1llC"DllO absodl AT&T c:ustomcrs. SiDec lbcn, AT&:T's
eor:Ipctiton hive insullcd addnloml D"'nsm!ssiotl fu:ilitie.s aDd rwjlcbinl pam. in additio:J,
\eChnolotieaJ I.dvaIJc:cs have~ lbc gpadly ofprcviowly ,..i...1zl1 fKilitics Uld
~witWcs. Funhcr, .ldVlDce.l In COlllplItins tr:clmolOl)' hive inauKd IZ Jl"Xdsm,. ClJI,)bility
and clem.ued lbc pri~ of the tQlDp.rti:rIf: 5)'SI= used to 5Uppon si,Nu,,&> llpentiotll aDd.
bWiIl.r.: funetiom. TIle c:mnbine4 clfl'd ofpuformuace *0.' liM "f< azd p1&Dllllklitiom is WI
AT&T's compeliton' m-sr:rvk:t UJd poI.... i.) DetWOI"lI: cap;ociry Ilave Cl'tlWft futu dun lbc
indlUtry'S muket demand. All. ~l. thq~y hlIve I. pe.x~t upII;:ny for pwtb iA 1.11
.r.:eornptLic uc.u than in 1911O.

AT&T IW updated the .lbovc n:fel'UlCCd ~ies and tonflJ'lDed lb.Il AT&T's eoz:apetiton hive
retailled the ability to .lbsorb a sl.r,:nifiUJlf pcrecDUge or traffic: from AT&T·c:ustomers. Thc
ability of AT&Ts competitors to abJOfb AT&Ts ClInO:Dcrs wu bucd on Mel's, Sprint's. lnd
LDDSIWi!ltl's llttworks. Today, AT&T's cOlDpctJton can in-'<WIlUIcOLlsly Ibsorb.l millifDum
of IS ';\ of AT&.T's tOW 1993 swhebed mlnutt;~ 011 lbcir c:iistina I\C.tworks witboul iDc:u.rring
lJIy memc.nul c:.piw cosu, I .An additlOlllll 17S of AT&T's 10Ui 1993 JWltChed miIluteS
eould be absorbed by AT&T's eompetltors wlth\Il3 moIJlhJ utilizing span JWiu;b poru :md.
CXisling tnnsport facUitics. Witbill ODe. year, AT&T's competilors could .b$Qrb 63'X> of
AT&T', tau! swilChed minutes by acIding swiltb poru, echo c.uc:cllers, IfId dititall:ron
eOllll«l eq,uipment. Allor AT&T's swittbed minutes eouId be absorbed by AT&T's
eompctilorl wilhio J8 IDOlItlu by aeldinl swilcll ports IDd lightioa dark tibet wilh lbc laIDt
c.lml'Ollics, the principallimitiD, t.elOt bcir\a; the rate: It whiclr.!bey could obtain addltio:Ja!
IWI1Ch ports from their switC.b suppllc:n. The c:apitll iuvcstmem ror AT&.T'a1:000pcti1on10
.bJOrb all of ...T&:T's 1993 swiu:;baf scrvic;ej lDd cle4ic:au:d SoCrvia~ tnnspon is .lpprw.im.:ft~ly

$2.2 billion,

In inU&nCCl w!>crc judpcm wu toquiJ&d 10 ntirnllt the. cl:a.JnatristiQ of its eompcilon'
nelworks. AT&.T undcrstalW aisUn, competitor nctWOfk eap.ciIy IlId ovauated the qv.a.."ltity of
pll.:" additions and L'lsoc:ia!c.d capiul invc.rlll'fml rcquind 10 KrVe I givc:n &IllOlJm ordalWld
ablOfbcd "om AT&T. Funhcl, t1Iis study is also CODSCl'Vltivc beeause it llNlyus oNy the
ulUQtics ofMCl, Sprint, a.nd l.DDSM'iIId, r.nd ip:>res!he tnnspolt IDd nr.t;binJ u.pacities or
lhe other f.lcility-bued c:.asriers. l'loc:rdorl, the csftmatt ofthe paecnta&1 ofAT.t.TI dc:mand
tNl ia COIJlpetilon Q1I ablOlb wil.b.\l:la siva time hrae is c:.ousavatlvUy' Jaw aDd 1hc: usorialcd
in"CSllnenl~il COMuvaUvely bigb.

•
•
•

fCC rrpon and Q:1kr, 1.'C Po<bI No. Pl).tU, Scp. '5, 1991. P'&nsn;>b U
ATAr, ee.m=:nL<, CC Dod:et N~. n·ua, PrIce Cap p<.<!g........,.,....;... rc. AT"'T, PI' '_10. Sq. 4. It'll
S'l'lld><.d mhn>\. cl.auo fo, 199} ..... aed II Ill< n- of refCf1."Dte bu.a~ .uhe tlmo lh1J lnwfy ..
pcrlorma!th'" ~. lb. _ ""'""I Ibl> •• IIlIlJI. ffom Ih< n:pon 0SWh1.ic:f of CotfIUnmjc:a<.lo Carri.n"
rrl..w::l by .CC, Fob. 2, 1993



The folJo..-ing seaions duc:ribe the methodofOl)' used to eniaute the rile II ...hid! AT&T',
competilPrs r;VJ absorb AT&Ts eunorncn and the usodated "pita! il'lvestlllelllWt thq would
need 10 iUlIPlemenllheir exinillg lIetWOOO. The lndumy and TedInoIogy Trellds Section
dewibu the gellCrl.! impll:( ofadv~ in tnnsmInloll"~ and eomp.Iting ledvlologies
on Ihe ifl.serviu;and pol~liaInetwork capacities ofATAT'I COllIpe:tilCO. The IlCX1 Hetic>n,
AT&T, COrnpetitOf~Ability To Ab50lb ATATs CuSlon>cn, UII!yus iIlll'lOR dd.aiI AT&T's
eompelilors' Irlllsport. "";tchin.. sipWin& bilIina. ~tiollf IlJppoft systems and human
,esourees \0 determine their existing tapacities ar.d \heir abi1ily 10 expand in or!l~ 10 Ibsoro
increued IJW'kel daNlld. The ruulu ofthls s.ec:tiOlllTe uud in the foDowin! section, AT&T,
Compelilcm' Abwty 10 AbSOfb ATAT's CuADmU1 Over 'rime. 10 c:stinwe the pereen!l8e or
trU!ic &orn AT&T QUtDmaS thaI itS competitors eouId ab.$olX\l ~sly,...nhin three
mollthS, withia OM yeu, and withill eilhleenlllOlllhs. 'Ibi luori....c1"pita! iavestmawI were
also e'timaled. The r6lll1' of these analyKs are SllIIlIIWiud ill the 1asl sutiOCl" SIlIIlDWY of
Resulu.

•
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2. I 'DUSTRY AND TEOtNOLOGY TRENDS

Adnn=es in tnmmissioo. nritclUo&. aDd tQmput.iJ!& tEdlIIoloties since 19!9 ~V(~
th/: o:~~dl)' 3m price·pcrfOfUWlUof~ion I)'SU'ms. P'itcbes, aDd WCllputiD( IYslems
for ~ntions ilIld blltina use4 ill IXC DetWorU. 'The fonowiDl tbrcc seaiom describe $omc

of WSt .dvmccs :lDd lhow t1u\ AT&T's toIIlpet.ilon tIOt only have DCfWork apaclty in neen
of that requited to handle their ex1.nlna dclll.lJXl, but WI tiler all also n.pidly iocreuc: their
nefWoru' C.lp~ltle.s at minim.! cost.

2.1 TnnJmiul.on

The dcaromcs wbieh~ lhc tb'ouabJrut o(fiber optk~ bYe iIlcnued tf1,npnjssion nles
over 1h& 1a.n fivI: yurs and will ....imtc to~ !nouni...... ntu ~tieaUyova- the~
~veul years. In 19'9. the typio:.d elecuoaiu '00 6bco" pI'"O'ViOcd tl"'lnS>Dinion SF ~ ~s of.11
Mcaabiu pc:r suond (Mb1K). 1.:1: Gia.mts per second (Gbps) ~d 1.1 Gbps. DurinJ 1990 and
1991, wave divis.iOll rnuJtlpl~B (WDM) ~ 1.2 Gbps and 1.7 Gbps wacs irJUoduud. doubling
the potcntial upacity 10 2..4 Cibps &lid J." Gbplr~dy011. AzlgJC fibet". During 1992 and
1993,2.5 Gbps lecl\nology on I rinile tiber bec.amc available. In 1994, Illc abiJ.ity 10 Ia~ three
limes 1.7 Gbps On one fib~ (or, loW of 5.1 Gbps bec:amc avUable.. Tnnsmiss.ion JUpplien Ut
promising two times 1-5 Gbps in 1995 • Pfovidirla 5.0 Gbps OD I .p fiber. In 1996,
Iruwninion suppliers ire abD promising cpl timu 2,.S~ _proWiing 20 Clbps on _lIingk
tibu; ltIlI sinaJe wa~leni!h 10 Gbp, 011 • 5ingle tibet. 1l'I1he nut fimlJe tnnSminion suppliers
expeclme uanuniuiOl\ rate 10 rbe.lo 410 crops on. sinale fibe.s". The latest decuoni,' can be.
deplored on tiber thai ~rudy exists in th.. gou:nd. Evm those fiben: dla! Ila CWTmtIy Iil ...;th
e1K\ronic~ ofslowu $peeds can be upsuded wilh dearoniQ oHUlef spew!

The neX\ daJ1 ilIuJlrltes how adYWl(:n in electronics MVC lnc:nued the: polcrniJJ up.city or.
single strand of one direClional.6bcr. Th.. left uh sbows the spee.4 oflhe. dearonk' on _ single
liber in Gbp~. The riPl ~J show~ the. number orOS-), thaI can be. t:lrTicd OIl I single. fiber pw
(multipl)ing the. number oros-), by 672 gives the: up_city in voice cirwiu).

•
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In 1M polSt, AT&Ts tarnpeUtOf1i did IlOlg~ deploy the futesa pouible dearoniQ .vaiLlble
in their ~"'Orts. The CoUowi.ag man sbow$ tM potmtiaI5ber ckc:b oNes wt exilttd for the
)'Ull 1919 through 1991, the cumber ofOOlTeJPOCldin& DS-11, and the .venge "nnber o(DS-h
per fiber pair that AT&T. compcritors bd ckpIoycd in \heir llI!tlIr"Ofks.11 II is be&Ycd that the
.vente electronics Oec:line in 1990 ma)' refleL1 \be p:pansiol1 oCa;.us.s routes with Iowef eapl-city
requ;,cmcnu 't,d therd'arc lower dce:tronics~.

Tabl.2-1 Allallable Fiber Electronlcll V,twU$ Avel'illge Electronic. Deployed

y~ A'Qil.lhlc Elcv9l1ic1 f 05-'1 per Avaaj. Compc:dl""
I"iba Palr • DS"I ""'hi<

1919 417 Mbps • 10.]

I.~~I ",., "".. 2.' (;bps (2" I.~ ~~: .. ..,
3.' "1.7 • ;,

"" u o.s:: g:' l.~ ~~: .. ,>0
,.. .1.7 • """ u .. ,u

"" u .. ,..,
m' " ,,1.7 '" Nd • ...-

"" " .,~ ..,... ,,- '"" " '.J ,..
• - IlSU "'Tl~ clMdoa .-Iii

.

- " Dl:riY£.d tJom da"" iI'I fCC ~Fibo:rDqll~UpdorQ" Ibud Api. 1990, A{1r.•"1. Apr. 199'. Api. 199J.
Apr. 1994• .rowlo!wlM.Xnwbut
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Th. (oUo"";n)!; warn iDuslrlle t~t since \he 1990 StlIdy, \he actual U>d potUltiai e;t~city
insl1lled by AT&T's competiton bve IfOW!I flSla' than their~ and the indIIwy's swilched
demand. The Competitors' TnIlSport Capacity - Growth by Camponcnt chart Wusmtel ho....
illQu$cs ill. up.city have bctn Illgely due to (Uler dednlfIics ID4 DOl: just the laying 01_
libel" in Ihe Sl"ound. from 1990 to 1993,11 tM DS.] ~c:ity ofAT&:.rs c:ornpuiton b.u
inawed DUtly J.S timu, wItiJc fiber IIliIcs have oaIy izKl-~ &bout 1.2 timeS.11 Funhamorc,
the pocenti.d upacit)' oftht P:istin.glit liben using the latest dectnll1ics wu lIlOl"e than ..~
gJ~IU than the up.eity ofAT&T's eoropcmon'~C II the ctld of 199] as Jbcnorn on !he
Co."IIpCtitor Tnnspon Cap.city - POJe:ariaI " Ac:tu.l dIIlt.

. -- .
The Competilors' Transpon Capacity - Gro...1h by Compooe:ll d'.£l'1 aha...-s wt the increase' in
tompc1;IOJS' upatil)' hive bem the rCSllh ofinCfuses in tlnc faaon; electronics. fiber miles;
and percenllge'offiber lit.' The impaeu of ea.cb r..ctOJ wtJ"e estimated and Ire lhown. ·.This~
WIS developed by normalizing competitors' DS-] up-.dtyto one for 1990, the year oflll. prior
ltlldy, iLIld showing the (;Ontnolltion ofa.ch ortbc'e faetort over time. The Minute Growth chan
10 the right sho....s WI m1nlItel, norm.ljzed 10 one ltll990 for AT&T. compctiton, hive Sl"DWlI
II I ilower r"te ltw. letua.! upacit:y. lndust:y mittutes inclu.de all [xC 1ftiDutcs.

In order to illustrale the inerusing polCDl.i.lJ upacity ofthc already lit fiber,lbe Compnitors'
rfil!l$PDn Cap.city· Potentia.llt. Actual dwt shows the amouDt ofpoccntial up";;ty available
vi. Te.lighting the existing lit up.city witlt the futest. dearoaics. In addition, the total amot:lIl of
avwble CI~~ a.ssutning that the CutClt available cIectroa..'.::s i$1I5ed 011 &Il6blm is also shawn.
Compelitors' DS-l ca.p"dty Is 1lOnnaliu:d 10 OtIC for 1990. Tb~ Milwte Growth eI'wt to the right
1JIo~ thai minlItu. nonn.a1ized to one in 1990 for AT&.Ts competitors, hive Sf"O""TII11 ilowcr
Ult than up.o;.ity.

.. ::--,.--,---,,-,-:-
" .... lM.<d>ans.lttObQl<uasllo:'d"=rapoial, ·a'c:apocil)'b....."u .......pIcdlt90

_1'<11101'1' OS·) cspocil)'. "DIol. all fuNr< waI_~ _ ~ .,",ft!.-ilIl n:spa:IlO tk lt90w.ho=.
DcriYod from dN 1IlFCC-rhr~ 0piaIa- d.aed,.... 1990, Ap.. 1"1. Apr. 1m, Apt. 199].
Apr. 1994. Jo"""tIu.a M.~ '.
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Flguro 2.2 Capacity and Demand Analysis
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Thh ~a1y~i$ c:l~UIy ilJunTJI~ thal AT&T. competiton IYve mouib lib~r En the ground 10 urt)'
nun)' 11Ine~ I~elr 199.1.de~d and tNt W8C mercucJ in AT&T's c.ompetilon' network c..1pleilY
coold be obtained by Iighlulg cluk liben with the 111m demonici u well U UPJJlding the
deevonies on Cl.lrte,,,Jy lit fibers. In faa, Mel uul Sprint b ..... re«ntJy aMOUllI.:ed fibcr
electronic uPiJldc.s usiJ>&: ryndlrOQOUs optit.I!llCtWOfk (SONEl) ll:chDoIoJ)' tIw. will
~gni6c&ntly increue the upuity ofthrir llOTWOt'u.

Mel has stlfed thl! hi&h sp«d SONET 2.S Gbps tedJl1ologywlJ deployed in half ofils otr.vork
at yur·end 1993, and tN.l SONEr will be available throughout Mel'J domestic network by the
end of 199<1." Recent an:lOU1loCCmalU &om MCJ~e Ihll it pk!ls to boos! iu U-n<mj"ioo
spud 10 10 GOps 00 I sinile tiber 6wizI& I~. aid it is c:um:nlIy imrodlKitlS _ a.er optie
technologies that IIrIilI aIlow 40 0\7ps~nioo ill 1991 or 1m," In 199". sprint UllIOIlnc.cd
that in the fDUM quancr ofl99) it beganGO~ DfiU entire oetwork 10:U Obps
tnnsrl'lission speeds lCheduled 10 be compltted by mid·I996, .....hieh will double its wcuit
capacity,lI FunMrmore.. new technc»ogy ca!J~ bi-directionaJ eoupJil:la; is now being introduced
thll .BowS Ulch fib.... to be u$oed in both dinctiollS tlIaeby doublinJ its dfeaiw. apacity.

From 1990 10 1993, the awillble DS-) aplcily ofATa:TJ cO:l)peuulB' tlf'fV>-orks tw iDaused
nurl)' 2 S times Advmet$ in ttanscission e1oc11OaJCS h.a"" inaeasc4 lM; Clj».c:ity UlI;I , single
fiber un CII1T)I from 1.1 Gbps in 1989 10 S.I Obps in 199'1, with. promise of20 Gbps on a single
fiber in 1996 (an aSlonishing 12 times inc:reuc in apac:ny on·. WIgle fiber wben COlllpard 10
possible fiber ",paaty in 1989). lllter-cxd.&llie~s bendilliom l.be5.e ,dvances, ...tDdt QI\

incruse the upacity oflheir networks ....itlIoollaymg n", fiber in the gound

•• 2.' Swilchlnl

AdvalloCCS in switching leclmolol)' over the lUI five yan Iuve iDcru5cd the mnlmum PO"
upaell)' and nil hn14lial capability of noilCbes, NortbeT'lt Tekeom lDcorpociild (trrl) ud
DSC. \he major swi~b.inl supplkn to AT&T. compc\iton iD t1Ie. UlLitcd SUles. have
continually Upd.,ed the procasort they provi4c wills tbeir fWitcbes :u processor thip
lechnololY tw advanced. Spe'CIfk..illy, "Northern TdceaDl" Series 20 thsou&h 40 procesS<'lU
\lSC Motorola's 6&OXO microprocessor tecllnology, Northtm Tcleoom's Series SO thsOllglt 70 use
DRJSC (Northem Tdeeorn's version ofredue.ed lnstroction ut computiDa (RJSC)) IEChnology
which "'u specilieally dcsipcd for Icl~utliClt1ons fWitc:hinB ,pplic.loons. W"rtJa ruse and
lhe additional in:lo~dollSofDIUSc. the COle ptUU$SOI" oftbe DMS swi!1:bi:D1 S)'$I= "cesICS.
proccsses. and uuwniu wonnatioo more quiddy aDd t:f5cit:trtJy. Busy '-'t uIlancmpts
(BIICA) is. nleasu.rc of a JWilch'. e&1I proccssi:lg cap.city. The foDo....m, table and clwt
describes Ihe upacity improvement thaI Nonbcm Tdceom h.u pined v;i\b u.ch JWilch upgrade
in rcl'lion 10 lhe SeriCli 20 p~sso:r a:s me.asurcd by BHCA. Thh eom.p.>.moll is nonn·JjzHl 10
the Seriu 20 processor whic:h.,..u avaiLable in 1911.*'

"
"
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"
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