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AD." H•• 1118 Pote"t;.' To '01". 7'lIe a.ltdwlllth
8ott'.necJt Alltl Ad" 1'b L.,•• LaC N.t '"oome Growth

[] AD~J.19an opportunicy for !he large LEes in
a\lr uni".,..e; AiT, BELa BL.S, O'rE, SSC, and
u~w.

CJ w••~pectAO!L to be 1ft Inles",l plcce ~f1he

11'1. LECI' data lII'Vioe.ltrategios.
(112) 711-8411
(!12) .,.,..t~3

TelecOlrllltuniClliflons.""0"Industry ReJ)ort
_w.w...,..,
........ D.OIImd11...

N'""",," bUlin'" teQ.rnenu could rert~~nt up~ide to

0
DU~ ..naly.is.

We elll",m Ihllaqm"'.tr;c dia••t •
IUbsGribcr line (ADSL) ~iII increase tIle 'nVM_en, Oono'.lon •
........rc IlrS' loul exohAnl1 ~nicr (LEe)
net ;n~ome groWlI, rate by SO buis poiJlts ill w. believe tha.' ,hero I, tlgnif'ie.nt pont-ul)
2000,90 buil point. in 2001,al1d 120 bu', domlnd in the roaid.uial "n" small to ",id-sized
rointl in 200~ ,1\., in,ti.S1y rod\lcinc th. "u.si".., market- fllr hish-blnclwichh ..rvi~,"s.
aggregate n.t ilKlom. arowlh nllo hy '0 TIle bottleneek p~loling the ,ali~(.etion afthis

-
b8$is rat'inu in 1999. On a dollar bltsis, we dcltl4nclla'i beeft the lack ofba,,,Iwidlll l\failable
c"pect AOSJ., to he diluti\lc to au"',lfI tt~ "'C$O ",.rket ..,mentl. AOSL is a
larB8 Lee flt••'t incnme by Abour S120 million tet~hnnlC)1)' lhat .alves the bottlenaok h)'

CD in 1999 ancl 540 mHlion In 2,nno before incRlI.tinS blndwidlh drllll1ltiRlIYt b)' I. mucl\

becoming ec:cttlivc by about 5170 mlllio:'t in aK 100 tim•• thl banl.iwidtlt Ivailable today
;zOOl and SSOO mlJlion in 2002. thn.mah dill..Uf' ,,,adem•. ADSL n~'1 only

II:
deUvl!JS high bandwidth but .110 doe!: so in I

C AOSL i• • cost,ocff'.clive solution to 5"ti"'~ coll(-effective manner b)' Ulili2ins the e"irfinl
me nemendnulllcmt-up demllnd for telto copper plant.
bandwidth in the residential Ind mUlti to
mid-sized hl1s,,,e,, market'. w. btUeve that the II'Se LSC. will besin

dCf'lnyio. AOSL aK~iv.')' in d.~ lIler.nnd halt
1:1 We '.p_ct wid.'prcl.d e.tar1nYltlonf to besin (If 1P5»9 onc. n.....tenn ch1I1ong.s. ine.lnditti die

'" thlIlI.onncl halfQf 1999. f[,\a'i~lian or .,.nd.rds and (he develetpmcftt or

[] We e.ltimatt 'hit the 1arae U!Cs, the five
plUC IIld play cnpabillty, have boan me•. ~e
bclic\'c dttt competition from cahle modems-

regional Bell o,..,.(lnl cnm,anies (RBOCs). e~ptrcl.Jl)' in Iiaht Itf 4 TAT-Il rendift'
"net OTE (OTn--50. rllted Hold) will have arqt'llirlon ofTC'-wiJIsp\tr on tbe '.rae L~Cs
•., milUnn resideMlal AUSL l",bsc,ibet,l by fa doplo)' ADSL at qulckl)' ft. pe.'Uihle..
cit. end of2002.

We hcliC\lc thaI AOSL deployment will increase
C Our Inal)'!i. focufn on the ,c~idential thll allrelate I....e LEC net incnme aroW1h rate

,cl"'cntof the m..rttet. Suceesgt41 b)' ~tl ha~i!l poin.s in 2000. 90 hasis poinls J"
deployment orAO~~ in 'he sIUaU 10 I"edillm 21\0 I••nd l10 bl\.i. I'otn'l in 200~ 1ft""
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ncluoinl1M II''''''. net income srowrh I'll" by '0 hu;s
poinb in 1999. W. don'r e3C..t ADSr. to have ••l\t.tcriAl
."oeton I'" nit inGOtM growtll.

PI. "pect ADaL To He'" ."atlll" La,..
I..C .,.".,,.s. lIetm.nt"",

The '.,.1.F.Cs .... ficina1~I.:rnting camJl0tlt(on an all
(ronu. 1ft rl,e wireless hu.in~ls the cllYs nr II stable duolloly
cOftlilitina ofthc incumhent LEe Ind one com~itorIre
lOne. MOIl markets now Ilavt two cellur.r oompetitDrs and
one or mort person.( communic:ations Jcrvica (fitS)
cpmpetirors (the telp 50 mubts have lit laut one pes
1JfO\'Ider). large LEe core wire1in~ operations ar~ also
inorcuingly under attack. Competitive 10cil eKAanae
camera (CLBCs) lleeki"llo take .dvantl.e of the
epportllnit)' 0plnlDd up by .~ Tolecommunicatlons Acr or
I'9' have collKtivcJy in"••ted billiOl'~ ofdon.n in
fleilitie~ addrnsins the ~"s'ne" lII.rktt end. with AT"T'~
(T-5' 9/16. rated Stron. RU)') recently announced mor8""
with Tel, it .ppeant thai many consumet'li will soon h.". n
facilitics-b".-I Bltomadve to the incumbcmt LEe.

In the flce of this preaent and imminent competition, lh.
'"Ie LEes have eontfnued 10 record doublt-disitelminss
growth. TIl;' performance hIS hecn dri~en by two prinllty
f.o\CM"l: lnrong growth In the tclc:c~ClfTlm"nielltjOI1S inau5try.
rtanicl&l.rly in dara services: and im"",",n" t\p'f'lII'lng
etl'tcilhlcielJ 'I' the eorc 16lco. Metler syn..:rsi.¥ h4~e also
baa:nod the eaminss oru:l~t comp"ni••. Cioil1' fOI'\o'iU'd.,

how~u, these radars wilt "0' be enoueh. The indwsll)' is
on the verse of a new era of intensified competition. and the
'....e LEes will need to take advantale ('If aroWlh
oppanu"ities·jn new lifttl orbu,in., in order to sustain
double-dicit OIIrninll8rowth. RDOC entry Inullhe long·
(UII.n~" btlliness is the large'S' ncar-rerrn oppnrtunity. ur
co-.r~, .nd we believe 1f1lt thil proceu will hegin in 1c)c)9.
W. bC'lieve thaI the OIher maUor opJXH1UnltY far the II~c

ltts w;1I badata .ervlc.......hich we olCrec, to he the
lItowth -nsiftc ofthe telecommunicarion. ,ndlolstr,y rur )'OjUiI

to earne. We exrKr AD!;" tc) be • l;rilic;.,1 r'icc:o orthe
KBOCs' data Ie1'Y1cC$ ~lratelY.

areWtIJ In oar. ..,.Ie. I. Dri,,',..
,.."..,." Fo, ••""..,,,,.

D!Jnlftd for hl.h·blndwidth data ~rvic;es is !,C\\IIi",
~Idly .~ross the lele~nmuniCltions InduBtt)' is the world
becomes more an" "'ore··...etWQItCld.·· BUllnelSe... and
conlume,. are conftecting to pUblic networ~$--ft\ost

notably the 'l\~Cl"'et ·-and rriv&to networks JOUth u
corporate i"lram,u and u,ttanclS in ant.. to pin accC:SI tn
appllca'la",: t~t enable .Jec:trn1l!O commerce,
1MJ.;ommuting. ICI'em~icine. retnClto Itlming, on-line
~i1min&. videnconrerencins, video"Of1-demand. 1M InE~rncl

"surfiftl," Thall netwrftcd llpplie.don. h:we rtlt ro'enti,,1
to incrnlC tho cffioioRCy ofbust"dlCl radically ant! to
cnhllnce enn!IUm«l· penonaJ and J'lmfNsil)nallives.

•
The afO\lo1h ii' the Internet hi. been ~plosive and i.5
J'lrqiccllcl '0 continue. IDC eatl",a••, thai the over.n U,S.
lnr.rMt ,.",ices Illartet will grow 10 SlSJ billion in 2000
(ron\ S3.3 billi"" 'It .tH, WarldCom (WCOM-n 3/1 (fa

rated StIOt\l 8\&/581). whOle Intemct c)(fMts ",.. rcx:used
on che bwlnllll aqn,ent, hi' rtpartld Inten\et revenue
croMh in execls or10'" In ,.... Jut .~,al .......... ....r..,:;
tht )'olr"ISo period and ha. indicated thai In\erhCl
blndwldtJl demand is dl.'lnbling every three to four months,
CiTE's Internetworkina unil (formerly BBN) also focuses
('" lh. b".il'less $Cgment and is reporting eomf\anhlo
vnlumc inc........ , w•••,imet.....cby :100 J, J.S ",iIJ',,~, Qr

44%, ~'U.S. am,,11 ~msineSI wll1 be connected to ,he
Tnl;rnte vlnms 1.3' mUllan, or 2JYlI, In "96. We cXpt(:C the
n\lmber of wark~Bt.hOfftOprorcslio"al. eonn-ot,d to Cho
h,tettl'U,'1 srow dramalic.lI)" III well. Woestinl.te tbaf by
~OOI. 20 minian,,,r 4$'V., ofworlc·at..I\ome professionals,
including Ih"sllI 1M. work DI home pan-time:. will be
connected 'n IIle 111I~1'e:t v~us S.I ",itn~n, or .1"10, in
1996. III The eon_u.n., dial...,. .clmoftl, rllpitl 8",-11t i.
.liI..rnplified b) AmericA Online's (AOL-IIO 111'" rated
Hold by Prud.",lal Sec"rititK Seldar ComplllOr SCf"\'I~C~

Analyst flU' M.,.ftbloom) lellllV.m."f of 12.6 million
U.S. cultOlneu II ofthe end of June 1991. whidl
represenred intern•• grnwlf, of &MUnd 21%.

t' 'd_5S HI 'O~;
_____0 '-------------

UV/C':'r (j~'i 'I. 'y"on .;.I'. ~ ~ \Ii' U 0, _ ~.,



lJtl.-i:'-~b 10: Ii: rrom:

~-~-1~90 l~;~~ r.HU ISDN, LO~N & CtJ.

•

• Prudential
Ser.uriUc,;

••11,." f. ANt'.....IIn.... Dew,.." •..", ••nflwhlflt " ••". ft.t Ot .,....... e.leu.
11011.,.,.

I

1000 !..
5000

4000

I ;1000

--. -.•1.--....-

~.,~ USW••cA~

t.~.

II ~_._.

ADSl M,*"","

•
•

ft. LON' Loop ••'''.neolc ..
,.,."...,lIt• .".,. .......,. Growtlt

WhHc Ihe a!uremlntlonn growth Italilrit:s are impreui~c,

we b.li.". they would be liii8niFieantl~ highor if iT \N~~n'l

for one maIn (actor: the banch~idth 'botll'neck in the loell
loop. Th. 111'\'_1 mentioned a.bove are "bf0A4b."d." Thal
~ they require budwidth well!n UCO$' of thai provided
by rodAy's dill-up modlm" whoM maximum iii 56 kllobiti
per 5cco"d (kbps). Por .JWlpl•• good qual it)'
vklecM:CN1r....n~inl requir.. ,ymmetr;Qal bAndwidth ofat
1east]14 "btM. VJdoo-o"-d4Imand "''luirea .bo"t 1 mepbit
per $\."\:0"" (Mbpl) downllrelnl. Opcillllf It\LCrnct surfing
N1qulra up 10 700 kbPI ordownstream bandwidtn••ince
'hal is about as rast as the Intemet will I'un due to aelleral
~sest;on.

The iu&cr· .n~ intna-e;ity scgmonu orebe markcllIJace Irc
Iqrtlliv.', .c;~mlnod.t1n&--endindeed ICcclCrltint;­
the JIHemal/dlll service. revolution. Established
inlVnchugtl carriors (IXCi) carriers, such Ii Sprint
WON-71 lilt'. ,..ed S&rons Buy), Aro lft9.....~inl5

bandwidth Qlpaaiti'li ottheir fiber cpti~ netwocks
cxponlmliaUy through dense wave division multiplexinl
(DWDM). And new carrie', such I. QWClt (QWST-

4

341116, notr.ted) .nd L,vel 3 (LVLT~39, not riled) ere
building nllion.,id.. alate-of-tha-I". hieh-c.p.~itypacJcet­
swilched nctworkl. Within anosllnajor U.S. Inetropolit&n
are. there ere 1I0W multiplo tiber rtnlt-wt Cllimal.e

Atlanta hal morl th." ttft-lDd OIITilll Ire likeVfiae
be.inninl to look to OWDM U I me."s ofmtpendin.
bandwidth.

tn tM c;ultOn,ar leeeSl poRion oftbl nelWork. the local
loop. d,,~ situticm i. W\rortuftMCly quite din-.rent, While
tibor and ias SClletblc bandwidth now 'PIns the nation's
intw- ad iII~itynetwork,. ch.'oaaJloop .cm consiats
primarily oreoppor•• rna\cri.llhe' 10 dllO has be.n jJI-•suilld to broadband applications became ofits inherent lick
of balldwldtll. The residential "'arker Is 11111 neatly' 00-/0
capper, allhoulh L£Ca *fe "'plo,yilll nbeNo-the-c;urb·
Irchilocture in new bundl C..,d un. innovative eLEC. RCN
[RCNe-I1I.1/16, raLOd SironIB\I)') i. driving fiber ,II
the WI)' into lftultipJo dWCIlJing ,mill). 1n Ih., business
IDarket. the ,.,allt c:ustolfters ate I~picall~ in buildh,•.s
connected with flbcr (or btoldblftd wirel,.. ,"hnololies 1&
rreq"....i.. _ hip AI '* Gi••h-.), MU\)' more
bulhwaa arc ecnneeted tluDI1&h T-li (l.S44 Mbps of
bll\dwidth), but the ."....1. 005t ot. T-1 ,. $4'0 per mun,h

KVL£: t [ 866! 'L 'L:O
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,int .... ,",
GeM"'......1 .........'NUf e...... Li............

,",Jet" «dIIU MNt". ttftln CIUIl!Dl MlEIIII

am.,.,... Jun·98 SlIl8C.l goll: avAR4hln lli 70% or aD CUIl'OI'Mf$ wiIhln 2 and 8 halt YII'••

"IIA"'n.l~ 5ep-98 2.0 by Venr-f:nt1 n.a 88 1.0 n.B

••tt... Aug-at! 1.1 I)~ Ve8l-1!nd 7 80 ,.. ~

GTI Jun·.s G.O 35 350 n.• n.1

110 JuI-98 &.1 Dy Sept n,•• 87 n.a n.a

UIW Oet-t7 5.5 It,'JUy n.•. 223 n.• a··

Wn .•.• ,,,ubi... that In ....... '- nOfC~I'" ."_bII. •
SOIlCl: Compaftv tel8lSlllnCl PNCIntIaI sec:u",,- _1'ftII_.
,...,.~. ".00 ,,,,,,., •••Ie AD." 0".""•• V." eo.,,,.,.,,,,....... I"...... T_

D......... T......,. A..... ..... ."'L ......
1- ua rlIH !lila ~ 0....

AtrI~ 1.500/840 '35.00 123.95 169.96 It50.00 $125.00

811 Atla"tIe- 64MIO S3g.~5 ~O.()(\ SliG.G& Set.ea 189.00

8e1Snuttt·· , .~nOlEi40 "0.00 S1lU6 S59.QS $gg.QS t199.Q!;

GTEo- 258125G $30.00 521.00 $51.00 S~o.oo $199.00

sse 386/128 $59.00 $00.00 •.00 S'126,00 1110.00

usw 25&125e ~O.OO ',,"1.95 ••86 "89.00 $10a.00

o..modlrn pice Ie for Bell Alt8nlie.'''' I&.Mtlbefli, •
- Prto. II NdueMS by 110 If til 'lIIIDmlt eubSaibu \0 6ellSou!h'. CompleteOtDlca vertlctlllMCft PiClCiQt.
- CudltMr has me ltp~'" Of ,..lin; the modom lor 112 p.,. monlh instead of purchung "'. modem.

•
So~1 Col11lanv repgrttend PNdtntill8ecurides e&tina••

e

s

9'd 6S~C '(:t~ II\! 1(' : OJ 86~ I'J '1'" 0nV..,\J r" ,"." ;;,J"J
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Ama-hcch (AIT-47 5/16, ratDd Suong 8101)') o~r,.ntJy

ofTers ADSL in seleet part5 ofChicagu Ind R~y.' Olk,
Michisan, and pl.,. to deploy 1111: II:rviee in cOr
sorvinl70% of ill CUllOmtfl within two and. half
yWI.

(J GTE pl.",,,, orrer ADSL aue ofbocwlln 350 Ind 315
COs _. lef\tt over' million tinn rn a~.r 30 ,narka"
by the end Orm,. }oar. OTE plGft' to _I'" commcr&:iIIl
servioe In lOme markeCJc as ClIfty u rhil month
(A.....'t).

o SBC'. (SBC-40 5/16.n~ StrollS BUy) Pacitie 8.11
liub,idiary plana tu deploy ADSL III 17 CO. aervi". 4.4
million hOlHuhulch and 6SO.000 bUlln.., cusMmcn m
200 eommunl1.les by th., end Qr thllsummff. lluJ
com,"erc~1 d.ploynl.t i.,loml artlila .trndy under
W.)'. We apect.lhat sac'. SouthweNrn a.1I •
sublldiary will mAkIl ADSL·~ployment

announccmsnt, in the near n"ure.

o a.u Adanciv (amr~··U. rltld snn. Buy) pl.... to
bCl5in offetina ADSL Rrvic:. to lb' WuhiftllOo. D.C.;
Pin.barth; and PhUadelphii melropoUtan &reI1 in
September oflhia yur and to 'ddrqJ tho New York
and Yostan It\,"'cts ncxl yell'. The oompan)' estilnatt,
t.ha1 it ",in deploy 1\1)5L in Co.. servin, 2 miUion lines
by che end onhi. )'8U' and 1 ",Imon linos by tbc and of
]999.

)SL lion. or it (amily of dilital subscriber line
hnoloalia (xDSL) that .nab'. ""lnnsmission o( hilher
Hlwidlha over copper telephone liqC1;. W. will

,cen(rate on AOSt, since ic ii tbe &e'hnolOlY bein~

,.n* by the 1"1&111 LEes aa a lohnlon to lite 1Ck:11 loop
Idwidlh boltler.c~k. ADSL., capable ofdcliverLnI both
,;0 IDd dati t)WOlr a pair "rcopper wires. with max;mun,
NntlNIUII data .pe4d. of -.p to 6. S MbpSt or O"c:r I00
.a ruler rl\A(1lUch.~'smaxilftUftl dial-up ntodcm lpoed of
kbpl (S.shlblt 1J. ADSL·. maximum upllNln, .pecd is
I kbpJ. which nlCaRl that ')1.unetricallpCOdl of up to
Ikbpt are possible. ADSL. by making use oflh~

.tlll t.lca copper ptant. la an economiOlllGlution r(Jr
talco! Ind a f,rae ponlon oftho 851OCi.Lcd Clpltll
lt1\diturea are \f'riable (i.e" u..uceeu biNd"). An ADSL
Inection In the Internet is l'aJw8)'I on" and .UmlnaLI. the
:lnvcnlCfloo ofdillin, mao an Int.ncr service provider. 0
Otth. reliability ortht ~oltl ••rvicc is nul compromlscd
:0 voice ..~ic:. ""ill net flU In lb. ~Dlltof AOSL
ure. A anore 'echnical discUtlioft 'or ADSL. i' included
r in this f@Ol't.

riaL 'To Til. " ••ouel

'ldlin, wlde rang.). a prohibilive sum for "'1"1 ..mall to
d.,11Od bUlan...ea. In IUTIIma'Y. Iad,y prae:ticaUy III
n'L1",.n and min)' small to mtd-sl¥ed businessc$ du nol
~ _(fordable hislt.bandwidlh conn.eIMC)'. and 'his i.
,ventinllhe dt;liv~ofhich-bandwidth se~iec!i.

of tho 'ar.8 ....ecs halfS InDoUnccd _",culva ADSL
out plans (TabJe. 2 and 3).

usW~ CUSW-52. rated Hold) hu been th.: ..rly
leader. USW beaM c:om.nerclal deployment Df ADSL
in Phl)MilC '1\ OO'.r o(1ut)'ear Illd IIQW hu Ule
ser\lico deployed in 223 central offices (COl) in 40
cities ..tvina 5.5 million .cee.s lines.

Rell.C;oulhC.B~ J3/16, rated Jfold) ha' b\:~n
Qp&t8lin.an ADaL tnal in Dinninsham wllh lIobUlolt 200

customef' &nd p'.os 10 rail Ollt ICrvicc La 10 COs in 7
markets by the c:nd of l"I-Nlw Orleans, Ath.nta,
Birmingham. JaeuonviUe, Raleigh.. Charluttl. and Ft.
Laud~dalo-&Ild to • loral ono markl'i by the end or
1999,

C~r••i"ly, the .ploaivc dcm.nd tor hllh-b.ndYtidch
urv'ee& ;1; ",oli"alicm enoup fo, ahe I..... LBCs to deploy
ADSL qut~I'y. Another imponanc l1loci\'l'inl faclOr is the
Iht'Ol\L or ~o1npolir;0I1. Other pl'~"'11'I takin& deed aim at
tJl~ hi.h..speM JntHnet llceotl m..... '1\e.. ~mpetitors •
Inch.de ~:lble cornpanlc$, C1£CI uliftl both wirelinc and
wirel... teclmo)oaies, and satellico compaol... The mQIl

'ornlidabJ~ compclJtors IN 'be '!Iblc t=ompanltl. 'Nllo
aln::w.iy hi"" an ~sttm.ttd ~II,OOO "iab-speed Jnl~lt

accfSC JUbacrib.... ln the U.S. In co.nparitQl\, __ believe
Ih& Ilrlc U!Cs currcnlly h.ve 1811 lhln to.OOO ADSL
subscribers. IndUottly 1OUMe. predict r.piet Il'Vwth for th.
cable c.omplniel crArttSlcr lIihaw"'l ther there will be U_'

u·yo to ' I t rJ ~ "! " . r ., )f' ... ~. \lI/(,'!. .It",1
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1. Talll U.S. HcmeI SlNId By l'.lcoc ,00 rnlli«1
2. 9ft That Ala ADSL OuaJifiId 56% Of 55 milliOn
3. Tefl! U.S ~omae Passed By Cable 85 milQort

•• cable CU5tiOme... Be miliarl
6. % Of Cable CUlItOmers SeMlCf B'i Hlgh·Speed Il\taf'l'lIa\ -":oeu

AMeS)' PiaI'll 15% 10 20,.
(t 0 mlIan 10 1" millIOn).

SGurae: Coft1'lr'Iyr~ .nd Pn.Ksentie1 gecudUlllltimaies.

million Nonh AlIICriWl hiah.ipa.d cable mndem
aubscribcn by 2002).-------
ATlers plftl\Ded acquisilfol ofTCI (TCOMA-37 3/16,
nUl n_) rm.n.i1iel ,h. cabl. modem threat to me R80CI
Sinel ATa.T inlend& to accel....f* Tel·. tilnetthlc for
llpgradina itsn~ to pmvide hl."••poed Int.mat
ICCIU. Tel's prior network "Plnd. pJans called for
completion b~ the end of2000. but AfA.T hopu to
I:cmplele me uPlrade by AS much as six months earlier.
Tel and its amUat.. lcc:aunl for ftOOU1 30~.. of the homes in
Ihl U.S., but AT~Tdoeanllplan 10 stop there. AT&T
plan. to find a WIly to .ddrcss r"o rcm,inlnI70% orhomes
0111 r.gilities basls. anc1 funtler deals or IIlJtftllCU with cable
COMpanies are a polSibil")'. AT&T is ta,.etlnI30%
penetration orTCI's cDltom~r8with hilh·1paad Inl.mer

lOCI" within S )'OIl'S., which wauld be over J mUll""
IUblctlae,..

T-ZZO P.08/Z4 JOP-IZ~

~02G3395J6 P.~S

" ~,}!u~entinl
~1~r.UrtUe!\

w. believe lh.t Nloo ADSL co"nlOtlan~ wilt Q&J' I"C:'
with Malt-speed c:ahll1 modem ~OMectlans for 5evCfti
rulOn•.

o First. it wUl like 'he cable companics ~im. to upgrade
tho'r plat to enable hllh-tpccd '.'ernel AOCess. In
CDftlnst, 111. majority ortcleo "nlS are already ADSl,­
qUDlified. Altllhown in Table .., '- ...timlte .hallhe
ratIo of larae LnC ClUlOmlf$ with AOSL..qualin'd
loops to ClIblc custom.m with Internet.lOooss-...,,,l,
~.bJ.pll.'t f$ cUJm\rly berween 4 ilIId 6 to 1, Araruably,
the tclcoa GOuld morc ,.."i41)' deploy AOSL.

C Sceond. we believe ,he ctep~ent costs af'ADSJ" and
cable modems will tra s;omparahle and rh.t nei&,har "de
will hive a lil"ifiolnt ~.t advanrag,e. Our curtent
..tim.teI 0' J""......cIUIW oom for the respective
JeNiccs are ill Tule S. W. attmare that Ihe oahle
aompanie.s mu$t$pend SUS per home palled rn
prClpert lSleir IIClWolt fort..new lervicc.: IdVllnctd
diloJ video Itl'Yicn, .ireline fe..,hony. and higll­
speed clara, Or\cc CbflC S22S of fixed Investment has
boon mlld_, inorement•• cxpcndilwnJf mun br made m
provide Cleh 0'die tlvee services, The cable
c"mra"'. do not "nempt tD allocate the S2:l5 pcr l,oMc
pas9Cd inYUIIlm...t 10 the ""ulctl"••el"Vices, ,",I i", ~\lr

all8lysi~ *C wumc chalone llllrd of Ih~ $225. or SIS, j5

.,...a tft eMblc hi,h-spoed dIll•.

• r= • I' m::m-hW••• IV.'" ,. ftNd HI....."...DaM '.'ra.fruet.". "N'. AN .,
~., fte~.c.....",•• An" ,..Io.e
.................. " .. ...-.n)

•

"'....WCI\R GC:lIt PI" nome palSICI IQ uogrlCle network
tmrH1Ncture COlt per llbac;rl)er
"""lrUCtuIe COlt,.subIcfiber a11oo."a to Nat't-epMCS dati
AUUmtCl ni9I"-1PMlS dill peneuatJon 0' aublcrtbers
0•• tlfrMlNtture coa pet dat. uscrbtt'
M8aCS8"Cf~menr COM P" 8Ubecr1~

G25
~1~

106
18'"
570

50

•AtlUMino a 7.4" PlMlrdon. a. dllCl.l•• ir\ our financiAl assurntltloM Udlon.
$aUR:le: PrudniaI Slcurldee ..lima...

7
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• Usina OUI.S.Wlled hiah·...... cahle modem

penIU1I'ion ofeable subtc:ribers ofabout 1&% (by
2(02). we arrive at I fixed inves1n\en1 per data
lubscriber 0($579, Wo add SSO o(".rillbl.
invtJtmtnt for equipmtnt IC the CB ble headcttd ror 11

\oral of5629 ofinfi'ul,t,acture inVNOt~enl,

• In compa..ito", We nai",_tc lhad lhe a.elcos must
.pend abouc SSOO per " ....Ig"'... (or equip","'t
(DSLAM) In &h~ emlr,IaMet. In addition, WI

udmate 1M IetQQS mlJ51 spend $200 per cUltomet
for aeneral illfrutnu:ture improvemcdls such u
inluof'rtee trunkJn. (iraewet.ed bandwidlh),
facifhi'li pnIparllUon.LOols omd lHtinl equlpn,ent.
Inri ATM .witchol, 'nm•• our .slimated '01411
inhwRrUGUIf'I rnv.sunenl per J&lbscrlber ~r the
eclgoll i, 5700,

• Both .idet h.". mort ;om in addinon to the above
intralV\leture cosu. In boUt casel tile customer
n..d•• ",odem. CUIT.ntly. AUSL moderna COIC

IboUI52-2.0 Ind cable modems ~osr S325-$350. 1n

•

_I
bolh caUl the Ie""le~ pravid.,. ..ncb out A

lCChnic:ian to provision Ule .e!'\lice. whic;h costs an
esdmlted $150 (1.5 hours at $JOO per hour fully
load" ~.,). Bolli ~ICOf and ~.brc ;ompa.nics
Inlicipale that the COil gf the mod.ms and hardware
in .encraJ will drop over time, Il,d both onvi,ion
provJsionioa the servici without di~patchin8 a
'.ohnl~ian. •

C Third. we believe dle perf'nrmence d\arlclaristics of
ADSL "'d c.hle modems will be comparable. Cabl..
~mp.ni .. ~u. or VII)' hi&,- poteft,I.1 apads (up Ib 10
Mbps), but the bandwidth is ahUtd ImollllUblcriberr
'I,d spec. rn,,. be rn.,eh alower dependi". upon the
number ofsUbKriberl "ain! lbe lCIVi~ at ol\tlliano,
'reluas pllctl ADSI, U boi"l superior ainee it olfm
dedi&;lItcd. un.han:d bemlwidlh.

In ...... '0 wh. &oth 1M talcu .net Gabt. ~omp.nil$
compote. we I;~PCCC mll'kec ahara to be clOll to evenI)' spltt.
Del lflc relco lidc:. we c.pte;l5ma" LEes Ind CL8Cs to
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·ralll .--.ldenliaiLirlt. (0001) n.t:.' 13,1528 14.031 t.,4ee 14,852
A08L QualilieCl RnlOtntlll1 un•• 1.':59 10,1103 11,230 l' ,SI? '1,9' •

•• PerceF\lagl 00" '(1% 80% eo"" 801tt
ADSL Cuato"""i 3 ,.:z 228 616 1,'08
.. PenetraliDrl 0,0'" c.~~ 1.f.1% 4.'" 7 .•"

••• Ada..1ie

Torti APka."llIf Lin. (000&1 26.050 26.&\31 27.838 28."85 '9.318
AD8L Qulllf*! .NlaonliQI U,," 15,630 21 ....5 '.2,'08 a2.?72 23.'51

- Perctntlgl eo,., 80'Jl. 80% 80" 80"
AD&. OIiMomw, 11 14;2 450 I •• S. 2.'82

•• Pefterr.llon 0.0' 0.5" U" ...1~ 7.'•
......... •
Toral f\etiCltMllll LJnu (DOQa) 1E1,4:'S 17.:34 17,810 18,532 1',273
AOSl Ou.-d AeSidentill "Nt 8.680 13.707 14,255 '''.825 1!... '4
.. P.rcen,. '0" 80'" sott. 80" 80•

AOSL CUllom,ra 7 g(l 290 15' 1.43"
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wide :Ja~. of ADSL 111,.. tt)f 200~, whiGb mlln. chat ow
Llllico ADSL ro......... 2002 Is 12.4 milllo., Un...
.Mlnl or'.7 million ptovidod by til. Jars. LDCtlnd
.provided ~ trmnlll.6Cs ancl CL&:. (~iblt2, Table
Our rur.c:AIt (UCUICI 01\ the rMidonriaJ scamonl nf lite

dot Iinet' we bclifte ~t the preponderance of ADSL
CIS win be deploytcllhere. HowtlUo,. wo beU.ve \hal

lSL will al.o be a Yaluablo savitt ror small blUm~.el
~ lOme mlu-.lztd bU'in,,". S"CCISI it, tbe hu.~ln"s

LI1ult would provi.J. up.ide to our farcCls's.

,ile the laomina baule between ch. ~'Cl')$ .l1cJ cablt;
I1Ipa1lios has ....bbacl heulincs, we believe 1M' the
:aeDeC of ,"aPrY "dl~CL8Cs" pruvidlns xD~~
'Yi_lIbould no( be iporecl. These eLECt I...
bundled loopi flOntlh. RlOCs and in~ll" lherr own
lSL equipn,Oftt. ""I't MrI~ fooUi h•• bMn on th. 'IIUIII
micJ.,izecJ busin,ss marUt whara they provide frictional
I hndwidths or (ull T-l bandwidth at .. diteounl to Che
IOC. Nonbpoin' CommUAleltlou (priYBlely hillel) n«.,.
1&11 tD nlld...azed blllinosns ~mmerricalDSI.lCrvieesac
.... up to t.CM Mhp.. Tho co"'pe")' b.Ji~1 &Ju.& iL will
able '0 Iddm:l 4Q%-50% of Ih. 7-10 miUian buslneslls
itt nationwide wryer markll throulh 500-700
Iloeat~s by 'he Ctkt of1999. b is likely 0.., Nonhpoin\
11 I. latl. hlah-et,d colliLimorc &s its reaob exp.nd••
uthpoln( bogan rollins out l~rvilPOi in lome cities in April
)HI and has melro tha" SOO cUSliOn,en.

e.eltt 1'00""1'."'. "'.U,~ 'eIY•.,.N." D.....""...' of ADS' '.rrlc••

Irlier tblt year the ROCCa flied SlOtion 706 lorlb.
)IKOI1I ACil) pcdtlol1l wllh the fCC, teekil'" .",ong other
in... rtUer for xDSL ,,"iON "oal the ~tion 15 I TaBle
.d Uft~"dlln. reqtliremenb and the freedom to ""er
)SL .e",ioe. ,.,jtblolUt ""ff',..ulatio.l. " ..ice cap
lIUl:aUo..~ ""'" seuiun J72 .'.,.tate lub.idial')'
lIui~nl" lhe RBOC:! tfAlled (llal rosnlo and
Ibtmdlina roquimuMc.lli.:ounSs 'him from invlIUrl~ in
)SL JO~1ceJ, to thl detrimenr at". Amvl';ean pUblic.
L1 AUCUSl6, 199&, lite FCC responded to rhelWOC

lOtion 106 pcc'lions eNt .110 iSlued a nOliCCl of pnJposcd
lcm."'1 (NPR,M), whic:h fUnber ~drcsscd tile 1.ISUC of
M ..-vl~. chp'''ytllonl. As wu widely expected, the
::c did no, immedillely pant the MaCe tile reliofth.~

W\lrG llcekinl wi\h IJ,g)r S~tiun 706 Nquesu. Howe\'Cr, In
itA NPrlM 'ho 'FCC clid pro,,;"o tho ..ROC. with somo
options aimed at ""leRtlnl kOOC deployment or lCDSL
services.

Most nOlablyy the r-CC IWpQled that en RIOC covld opt to
Conn ...araa. .dvan~ dat. amlialO &hit would not be
subjec:l to tb, IInl. rllul.tar')' restrictions ali the parent,
The adY~.cI cIal••mHIt~would be f,,"from the
mandator) unbundlinK lISnd whoillalc diacounu chi' che
r.IC4.lOm Act impoltS 011 tho MOC., The DOC would b.
re'l~ired '0 &rllt h••mlildt lb••Im. u h woliid Iny olhtr
Dompcti"l Clrrilroff,rln, advRnced data Hf'Ilca, •

ImpOMGnt to nolo,lb. fCC's NPAM.cks 10 ...bU,b •
expaRdod oolla.tion aod un1luadled 10<:.1 loop ICCCIS for
eLEC" repell••1 ofwMlMr th& UOC ohoosu 10

provide advanced dallltNie.. throulh a lipII1ItIaftlJll.
ot nat For thi. reuon, we b.U,\I. 1hae til. FCC'••v"'t",,1
Older. whieh ,nl" be complete u early It January at
february of 1909 ,ncr In October 13, It9•• dlldline for
C4.·""m.....~ will .",0 "' HOeleraLe "DSL. deployment. We

believe CL2C!I will ~ &able: to dcplo)' lbe serviCCi ra~ as
• mult of bolter cQlloCIJtion and unb"ncll.d local loop
acceii Ind that the RROC. will retpond tty clcployin, th.ir
own aervicC$ Ii quickly IIpossible. Even if the RBOC,
.hoo:l~ nullo opcraw th"*15b ...r.te affiliate and .ro
th....fore required to ",..II .oSL Iwviees, we bollevc lhlt
tile preponderance ofCLIC xDSL servius will .,.
fatUities-baled since: I) I facUities-based applolQh
reduces dependency upon the RIOC and .1I0wl chI CLec
to c:oRtral NN;c. quality; and 2) lht reeale discoullw may•nO' be sutraciettt 10 provide attractive fjl\lftciaJ returns, IS
h~s been the cue with bttlc ICKltI IIIVieel rul~diseountl:.

•
w. D..." ••"."• ••eI",. e.n,..",••
Will "'-r .. lilt/or 11011 In .,.,.. ""'r TWIll

We do,,', IftlioipalC ,h....lIIte CGmpaftMlI will'" it

meaninafta1 'aclor in rM blah-".... lnlonwt eCC8S' m.,kOl
in the uear term. SateUire service otr"illp are eVon-ently
Ihniled by SGver.1 fll&:lurll.

CJ ftrat) 4ownatI'CII", hand,*,idtb i. roillivel)' alol" 81 19Z
kbp$.

I I 'J
~. ~ 6SvG 'Ok
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0' Second, up't....'" bandwidth j& ..,in I telephone line n'
21.' kbPl.

[J nird, the up-front installation chats_ it; Iftuch hisher
than those of the RBOCs or tAble companies.

C lfftunh. the instanltioD of the disb i. not alVol_)', ro"tina
sinc. there must be ;an ullimClld.d line nfsi&ht whh lhc
..t.llite. 'Ibis is plnieuharlya preble." iu IIl'han areas.

In the lonser cenn lhe 'Itellite cCimpanies may becotne II

1&1'1" factor in the hlp-speed 'n,ernet accau mlncel. For
example, Teledesic. I joint venture inelurliftl CrAil
McCaw, Boetns. and MotOfOf•• plan. fa have 218 low­
ear1h.orhilaareflitu I..u~hed h)' 2002. Onee deployed,
T.I....i~'. hip apeed Tnlemll.celll oCTeria,s tauht
paton,i.lly be vel)' c;ompctitfvI wirh ADSL III1d c::abte
modem•. In d,. n.... term. tbe slIellire companies m:l)' be l

(KlOr in vory rural.~u in which no ahom.live hi..."eed
otTer-in. exi.tl.

C."."urer 'n"".'" a/a"e. ,,",vieI.
A""." ...".tu.
wirb pcnt·up demlnd wa;rin; In be «erve4 alld comf1eritOti
betinnins to make. '''roUe, rhe telona hiVe- plenty of
motivation ta mike ADSl. work (I" rhe'r own. But ltte~ are
also &Ininc help (rom compul.r Industry ai.nes such IS
Mic:l'O$Oft, Intel, ComPtq Ind Casco in making widespread,
affordable ADSL a rlilllry. For obvious rtaS'Ons, th~B.
players have a villed i"foren in blinling broadband
services to the consumer. They stand to ben.fl, from
aupplyinS 11\- appll••'lont .nd the h"..IIw""I".c oon.\lmC'ra
and scrvic;c providm will dumand.

Those eotnpanies Injoi"inlJ (orolS to tlldclc twa majar
IlIu.as: I) eeaina Itand&rds for ADSJ...; and 2) sinlplifytng
1\1)91. infO I plug and pllY experience.

I'm' "I'll. IItI".1I "'NIt 6e IttIt"ADSL W. estilnale
thac tb.". are preMntly mora thiSn 6ft DSL manut'acturen.
WiLbou\ 5tal\d8rck. con'lpetin; mlnufaClltrers' eq"lpmc.:nt
",III not. n.oc..-riJ)' be in'eroper.bI~and service provid."
will be hes'cant tU roll out ADSl.. on a wide: scale s{nce they

wun'l want to rll" sefting lacked 11\&0 an. _"pplier. ()nc.
standard, It,.. ,., Ind equipmenlll interoperable, the
ROOCs will be .bla to count an cl\llllpetit;C\n amans
equipmenuupI'Jiers regard'.., ofth.stage otdlploym••t.

The organJZIlcion with the amerll)' to .et DSL standards is
ttl. fnlomllllanaJ Ttt.phony Union (rrtJ). TI,.r. is no
deadline ror lh. lTU to set" .'Ind,rd, but 'v. believe thAt 11

Slandard .i.lllkely he s~t by lhe nrsl halfQf 1999. A
i'"ncl."I, forum called 'be UnivonaJ ADS... Working
Group (UI\WO) hIli boon formed and inlends t~ 6uhmit i\S
ruommelldaliftll to tIM ITU in October a(this )lear. 1bt
mlljor tDlccommllnieQrlons .rvic.... pR'"icIc:T~,.q\'iprn~'

manuf.cturen, PC mlltufaetul'ertl, And snrlwtre •
m.nu(aclunR II'IIlU pan afm. UAWCi. ASltun,rng 'hie
thelTU ~kt•• few month. to waluatc Iho VA we'l'S
rlcommehda.tion and issue itl decision, a nnlll ~tandlrll
eould b. established in the first h.lr or J99'.

T1" VA JJ'G JJ ,,111' ftID'*'", "" IImp'''''''' ADSL hila Itp'''' Milpl., _~,;,",e~. Instanin. pro.cndy depl"ycd
ADSL technologies (Exhibit J) 'llM cu!'tn"'er', pren,i,es
u.L1;tUy ..ql1ir" 'he f"n~lll. 'lep': I) a "splitter", whioh
sep.rates dDtl tnffic from ~icc t,..tric: on thlt ADSL line. is
installed by ttle IlIOC; 2) In "DSL mntlem I~ P'UUed
into rb. phon. 1~k. on on«: side Ind an the PC on the other
.ide; 3) an Ithemet Giud is insllned ITl die PC to provide a
hi.h-spee4 conl1-=tion to dI. ADSL ",oclomj 4) the PC il;

,onfigurcd l\) enable rhe ahernet card fO ,"ork.. Tn our
npinion, this process is tOft oomplicaLed fi" the·llUcs
marice', (Let's face it. many aful are sllII uyina to figure
o\n ttow 10 rraSrlm our VCRs,) Thil Pf'('lcc.~s mil)' 0150 be
lOG _",.,wi". tOr mass dcploym'nr by,ne J(.BOCs since It
nq\liru fa ~i"iE ~ a lechniciln to the eU:lLorntr flremilel (a
"Iruck mil").

The {lAWO is dOli.lopin,1 ,amplified version "r ,..DSL­
0"'" r.rcr.ild tad "AD5l..li,."-bUGd nn '" open Dnd
intlropcneblc l'lndard. In anllr ro "IIioVi chis greater
simplkiiE)'. Nome pcrfomlancc will have 10 be Ilcrifice4.
ADSL.1ite win mo,l tilculy provide maximum dnwnstr~.m

SI'eeds of I.S Mhps under Ideal calu!irian!l verilU!ll the 6. J
Mbp. providod by rull"MtenSIh ADSL. I\DSI..litll will \WI
plug ftnd play due r~) three Inno".tions: I) it wilt b4D
··spllnerlcss" (F.xhibit 4); 2) th. ADSL modem wIll he huilt
into thl con~u",er'll PC~ and 3) ADSL-enablinlsoltwafle

• 11
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will be '""haded as pan of MiccOIctft'1 aplntinCI)'ltOlft.
To inst.ll DSL _rvice in Lho•• new PCs. the eon.lamer will
mere')' call the R8OC. pluS their phone wire ("'"nUll, I

ntrer) inro the PC. _d cHell. on a DS1- Icon. '"", PNCC~S

will be ,imilnr '0 Inllllllns an analoG modern IndIY. This
rAnlriO ,,-,ill he not only euscomer-fr,endl>, aut .110 11l\tdt

chearef for RBOCs .inee no truck ron will he required.

We believe plu8 and play wltl be ready 10 aocommndlce
inert.ling ADSL deployment ill1he second hair of 1999.
Compaq plen. ta Ihlp III fint ADSt...-.nlblcd PC£ in the
Ihird qUlrter or l"I. While there haA beon talk of
-BINIsi\le mark.liDg o(plua and p~ay ADS1.. in the
Christfnas 1991aolson. we doh'! believe th.t this i~ I

realittic waet. Bef'are ttley roll aut ADSL in • major wilY,
the ..8OCa witt haye to have gained a hilh de,," or
confidence in "cosc-cfToctiyc pro'Vi~ionin. procC:SA (i.e., no
mal roll). Ind we believe it wilt like them until mid-' 999
to Iccompli$h thai. ror eumplo, evcn (houSh U S West Is
In_lUng spUa.,I.11 A!)Sl todlY ;n moSt ca•••, the
compan) alwl~S lends out a cechniclan. The RnOCs want
to mllka sur~ 1ItM: tile ~uscomer ;S SDtt$ned Tne nrlC ,tme
around.

H_relw.,. Coat. Appear To •• Cit••,.

EIIo.,.""..
One of the main inputl in'n a viable "nSL bUlincu modol
i. hardware cosrs. One or me 1"1'" httrdware costs (0 the
IlBOC is die diJilil1 s&lhscriber lin\: "ceca multiploxer
(DSLAM). the dc:"ie~ ,hll rcaido5 in the co. O~lr "illit to
thil year's SUptrComm cOnfOr6"ce confirmed d\lt ther. is a
d'~i"B am)' or ADSL IUPf)liers. caeh wilh their nwn
r".,p.etivelwin an lhe .echnoJogy. OMp;'£: 'heir
dlfferenc:•• howcv.,r, &hoy .... e~ncnt'yclpahlc of
lu,pl~ingthe la'a' Lies with alTnrdable hllrdware. for
lUmp", Aleatel, the ADSL Sl"pliet to the rurchasiftA
consortium of Amcritcch. BeI1Sou.h, and SOC, indlc"ttd
that ,hale "BOCa had de",anded '''It the cos( rer
_blefiber or.hl harclWlfC m.,st b. JC5- tnan S'OO (mil
excludes tbe COIl ofthe AOSL modem at the eUllomer
,"",ites). We estimate Utlt u!W may be able to reduce
til., eott In USO-14M ".1' ."b-.:rih•• ~)I lhc end or t"i~ yqr
lh,oUB" lh. implemenladOfl of In inntwlti". mocJcn,
IhIrina .~hl*t"reprovidc:d by Cilcl) ~YSlems. Right
now, we estimate thar II Cbco DSLI\M eotts 560,000 to

S70,OOO and ie hu 64 ports. 'I'IUI" the call would be about
SI000 per pnn. USW il planni". on • 1110dem .~tri"1J ratio
of "bout 3.75 to ane which we.wld redQce ehe cose per
CllStOm... to S3Sn to S40Q. The casl reI' CUllom... doe$ 110.

wnrk OUE to $1000 divldod by 3.75 bec:tlASt of the lutdilionlll
eft"- of modem Ihll'l"B equipmtlftl. 1ft 0"' singlc-oYIIIM\C·.·
lift.ncial ...a'yllil we Ule I hlrdware eoct per customer uf
S500, which we belleVI will migrate dnwn '.wor time.

••••ut TIt....,.. L-C. , ••••""ftioftal
Ne.,·"."" CIt.II.....

In 4ddieian Ie) makinil sure rhat equlpmgl\t cnlta. Itl"dard.'l,
lind phag and ph'r ..11 come into .Upm.nc (wet thfl dc:~, 6·
12 months, the RHOC. mp...t iron out och.r inlpJe",ent:atioll
iJlucs. ThelarlO I~Cs mulC PUl ift place processcs to
handle wlde-sc.'. delftand. They mun Ifain tbeir fi.ltl
pl:Ql'le and their salaforce in ADSL, whic:h is a , ..l,lively
complex produce, ThO)' must ....0 be ..ble en dilgno~c and
ho"dle quickI)' any .....,i" praltleml. 11tL:! 'apse LRCIl "'l'.t
alia bcs able to detlrmine quickly wl\ethcrr it cuslomer'. lonp
IS' qualified for ADSL.. Th-: lonp 1I\L1It be IakUDf'&;~C nr Ie,s
~d m"" he f.... ortl\ld ~oill...,d htTdl~tll.pll. ~ftd ~l,il~

normilly .ren',. ",nbllm since tMy Ircf '" cypioany
dcplo~ltd cln!\er then II kllor..c. rr I line i,n'l "clelln" Ihm
J\.OSL may not run properly. It i. no\ " Iri"ial mnlLef for
tho larae LEC.en quickJ~ di.."oa. the eandJtioll nr their
linC$ bccnusc 1hey haven't had to man;,nr lhoir I\ne. ,his
clo&eiy berore. Voice .e",ic~ are mUL:h more ,.tcram of
ilnpsrlm lines chan I\OSl s~iees-

w•••"... '.7 lIilll.,. La,•• LEe ADSL
8,,1t••" ..,..y 110011 ..

Our ~l&pec"'t1(ln iI U\t1t ADSL dDr',,)'mc:Ol will be~in '"
I~clcrllelublllntiall)' in .t stc:o!\d haIr or 199~ unee
scandard, havo heen lei IlIWI p'uS and pl"y is A r'Mlir)'.

RAOe deploymenll"nnuncemans to d,IIC lit more
ma"sured thin they mR)' ~eem. FC\t eXAml"e. US\\' RIllY
hav. 1""IUId J\D~L. equipment In 213 c,;:Ollt but ,\'8 jnltial
DSL.AMs t"staU.d h."c the capacity 1(1 deliver .A.DSL to a
(r"~ion--abu"t sS.oOo--orUle S.$ million linet "Ned by
'he CO•. The .e.,._ &all' It. Mid f... the 0''''' n.IO~I. Of
COUtlO, since ADS" capilli i$ IUceDIS-bas.d II) a great
~Nnl, eapa~lt)' can bo j"crcaMd quickly by adding Ii".
cards ii' real(,'ftlhly Im,,11 incrwncnts.

~l 'J ~r.1,1·' '011r 11 tl::l ~" .\
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With t-Ilgh.$pItd COnneetionc

Nu",,* Of ,,-SDItd COl'NCIion.

~It Hlaf'-Speed CotII'leCtiaN

TDICcl ~'5P88d CCnrw:llOns

... 01 Telce WiaholoMd COlINICtIM&

Suppled By Lltge LEe. Nuly AU 701«1

Large LEe High-Stxlcd COMceIkn l1ndIr 0.' AbtlJI 8,6

,5cuae; Oorrp:ny ftlIIGI1Il BnU Prua.nlllllllecutliea..II,.......

~;Of1"e'''on$will rise frora Z" t'*y (0 50~ III 2002; one
h"l(ofhilf\-spood t;OrtnKlionl i" 2002 will be ADSL
conneetiODI; thelarp LECi will provid. 70% of AOSt
c:onflccliolll ill 2002. with CLl!Ca ancl.mallcr LBC.

Vtompany-.peci"c anll)'lis shows IIrae: L6C ADSL
!I181fttian .tartl"l out "aduaU)' (rom eue"ri,Uy M4 ill

J9', NI"& to O.6~~ by year-end 1999. &.7% b) ~.r-end
lOO, 4.1~ by ~...r-end 2001. and 7.4% by ~r.elId 2002­
'e bell.vI char 17.4% penetratton (bhibit 5) by 2002. is
~lOllible sJv.n Ul~ the RBOC, today a,. el'(p«ienciftB
,gel, hither pet\"'lraaion Iev.l. oradcliduft:&t~N lin.»
;BC'. penulraLiun is .ho". 20'A), many orwhich arc usod
If Intemel ,"CliiS. While so... cannlnaJl7.atlnn ar$eCC)IU'

nca b)' ADSL nl"l occur, we don't bcli.:vc the net income
npacc of ADSL ",ill be reduced by suth cannibalizacion
n•• i' .."')" bo tilt;' OIlS. tha...eund lin•• unci tor Inlcm~

;CCA arc nat I' t,rofi"blc: IS primlry line. (s.:c
i5UIIlplioul> In App4lftdix 1). USW i'th' on', lUIOC
1aiell hi' pUblici)' Slaled 811 ADSL lublcriber target.. whieh
,c'a GOuple ofhundnd thQUlUld within I couf,le ofyears."
Ie ror~'ltUSW to Iitner 250.000 AD~L subM'lribetA by
.e end e(2.000.

he (aUowill' "'Op-e:tC,WIl" .naJy~is based \In an ....c8.~
1.$. Yiew fita nicely with our complnY-lf'Ice,tic 1ft.I~ill.

,. It.li."". The k.)llJSSUl'Il~lion. ~: Lb' ptroonlfl,. ofon­
no hO\IUhohb waH "se from about 25% today '0 '15% in
001; the ptsrctn\;asc ~r on-line hOIoas,ellolds with hi~h-sre~

•
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Order rullllrn;m ZSO ..
Cuelomor Acauleition 2nO
eo.f or twIOCMm 220
NIlwarkO~g Cosas 54 ~ A7 4J 40
~.G&A 72 72 12 "2 72

~tICIn
II

1'0 '.c 140 '40 .140
TePl0n511 a ~a 259 2U 252

""II IIIeeI'ftI (2e1) 2'2 20& 177 144
.·MlfOIn •••1)6 ~.~ 4'. 4'" 36'r.
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-- Margin ·2a 78% 75" 7:1% 72'"
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..
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On. ohhe up-front COiU is order fu,nllme\ll, ""hiel\ we
allume In be 1250. W. bell.~e that it C()SIIO a" RBOC about
t, 00 10 fulfill an order for a POTS ("'pl..ln old telephone

We don'L helieve chit a 141% IlUlls &lrticiellt to morivarc
the lu.. LP.C. to deploy ADSL I..~.i\'el)'. We believe
that they have mare anrac:tivc Iftvestment .ltemlti~.~,

rnnains fl1)m Investments in their cote hu:dn~se. to
IntClnatiollllopportUnities. We believe ~I'aft pluS and pl"y
archireetuN, ho".,.vort will sen'rate ,elm',IS more LhlUl high
encUlh rn mo.l~at'lhc largo LBCsla del'lo)' ADSI..
ilUnss;voly.

We Allium. that ADS'" revenuel Lo lhe .ervlc. provider are
145 per mon1.h in the "'It )lcar and fha' .here is an initiAl
inltalllcion fee orSl1 O. The $45 per month .s.,~mplion is s.
blended figure and cover! the "OSL s8Niee exclllslvcly.
Thill is, services that arc delivered (\Vcr ADS"" mOSt
Ratab'Y Int_MlIt loe"., are nOI il\tltlded, 0", expect'lion
is th.t the ffti~imt'"' ADSL ban"widths will cost about $25
pcr month with 'h..... ranlinQ up to .ev.,.1 hl.\ndrttel
dollan forhigherblndwidtlls. Tile mln1muIR ch~rgt nfS25
per l\1ond' ph•• ,bout 120 per m(mlll for Internet access
results in" log' ofS4$ por month ,h,t W. tI'lvillinn beina
eom)'edtiw wirh cable modem offerinSli. Recantsc we
beli.vo Ihll cOIIIpetidnn (Mfft cllble modems will increue
al clble eonlplnlu up.rlde their n.t~n"~II. \Ve P1sstlln& ,hal
ADSL revenue per .1\onlh dcelines "'0"" SA 5 in Ih~ first
year to 533 \n ,btl tlfth year,

DcC-ZZ-S8 15:17 From:

fH'OVidia, the remainder. Thi. laic IIII*umr,ion ctlls few a
100000f '''Iflcelsbare for I'he inc..",hentl ;n AOSL tha" in
basic tocal Hr'Y1ces in 1002. Wo b~lievc th.t the
incumbent. witl lose 3$" orlocel services market ~h.rc 10
CL..EC. by 2007 ., I al"ldull pace, wltn marut.hare loss of
1~% 10 10~ by 2002. W. hflvc l$SUlncd • lower IL.Ee
mldeee ,h.~ in ADSL than In ba,io local .~lce. since
AOSl.. is l new .NLce and bOCh the ItF.Cl; and rite CLeC~
11'11 Itllrtins from zCn) market shin;.

w•.••,...... 111.'A.'".,. Cu.to",.,

""."'.'" a....'.'•• An '"R 01 1rJ6
A...",.;1tfI r••W". T.olt".'o9V

Tht found.lion o'our nnene'.J anely••• l, tho relun,
• 'Iocill,ed with a "".11 customer (Table .). We d*ume
that the customer ."btcrib., to AnSL f4lr Synrt and Ihl1

Cllrrcnf ard1iteecure i. 'Ised-d",. ill.•••pli"'r and true1c roll
ara re'luired. Our tonc'uII&on i. thai a i;na1e CUS1omt:r
would sonorace an Intemlt ratc of retum ('klt) of I c5'i over
the fi.....year period. Due 1'0 up-front cosas. the "Nice
prvvider lose. money in tl,e tint year wid\ In EBIT1)A
mMrai" of-~2'K Itnd chon 'urn. po.itive over th. rcn,ainill!!
four )...r, with EBITDA mal'!il'll in 4t.lCC.IUI of '0'10 each
,ur,

2~28J3~~Jb p.BS
lAM--:-v~.. £t{~~denUal

!->""! If'lli(' S

'Ii:' ,*""icc" line. W. usc 'IIi' IS a buU and ildd $ Jsa to
rofJl.Cl In hOllr and I half ofalC:chn;cian' s dm~ 10 reflect a
lYUck rolf 10 lIITive At 'he S2S0 emmate. Another up-rrnnt
COlt it GGlotl\cr acqulsilion. which Vie ar.~lIme to bc $200.
This is I Nlltivel) high ,ost $tlrtifl' nul ':incc A.DS'.
lorvi;c providcn will new to 'I*'d mon~y ('11\ i"ltia.t
m.rketinl thlt edl&Cllec 1b. public. Ovcr tim••• AOli;L
becomes popllhlr Ihe c.ost offtCquisilinn c..1n be CJlftcled 10
decline .in~" ~on\c CUSlom_" IfhOClld eall the ItllT"Vice

flroviders dlrlUll)'-1 very low acq~isitiCll\ ~gs( scc,aarjn.
Th\l list major u,.fror1\ cnst i5 the AD~ I. modem at the
cu"lomcr rrembos, which we Uillm. tl) he $220. '~hi~

aSS\lmption renocl!I ColUTcmt modem c:nst~ Dud we canslder It
tn be con.try~tiVl sin" lnoclcan (nsb will likely come:
dowt'l o"'r 11m. due to in(\n"ationl fro11\ llnrtplierl and
eCOIlornii. nf ReiIe.

Plu, And 1"., AMbit..:;•..,.. ImPftl"c.
Til. ,,.11 T. ,~

PluS ."d ria)' .rohikctur~nises 0,", cstilnAMd JkR. to 32~
(Tlble 9) .i,," the uparronl CDlblrc mMh lower. Our
raVlOlie Oitima,.s rcnlain dlt same. "I~ east of oC&1c:r
fulflUmcn' drop. hecallse pNvisloalnll ;101 much "",pier and
no enlck rot! ir roqlJired. Wo eltlmat.: II..u the COil ofoRh"
f,,'filtment dr,)PS 10 $125, ""hioh I, scm 2SY.. hiaher thun d\e
e.dmatcd cost offuitillina & POTS or-de", rrom nllr S250
estImate witb currenl. technoloJ)'. W" l~ncYc tbat the COSt

offulftlliftl:vl ADSl orderwil\ felnll;n highctthln therof
fulfilli"B' POT9 ord.r due \0 help dt~1c cnlb •• eUAtomm
QII to ••Ic J,'It.U.,ion qucsria"t. We elll i.nat. that ,h.""
ofcultom,r acquiJitlun dmp. to 51 SO from $200 1'\5 lhe
large LECI pM&reli down the Itlln\h'l curve and AS 'ho
puhlic ~QOfft'll n\Gn awaN oftho fH'odllC:I. W."lim.te
that the moclclll COIl drops from $110 to 1ol:ro since tbe
modem will bel hllilt into till coraputer 1\1Ireh.~ed by the
con.um....

•
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YMle ''1. • ".1Jf ADa T.Ia TIle .......,. La,.. I.II:C
" ..Me " II.,. sr."",. 'It .....
~.)

1JIR .. ft_
AtnIftIM:t\ 2,603 2,944 3,284
etllAillnac 4.216 4.616 S,S7S
ItISOtm 3.242 3.875 ~.oeo

ca"E 2.1. 3,386 rU\:w
SlO ~,QOS ~.510 S.U!
uaw 1.&17 'A" ',754
010,11 1".620 21,041 23.651

•• Growth 13.5" 11.'"
ADSL 0 (12. II (30)

Telil 18.5:1t' :lo.g;Zl 23,500
.- GrDWtft f2.9" 12.~'JII

~*'*"" ''''PIC' 00.7" 0.5\11
SlUCI: C~1 repons ami Prudln1lll SlNiti...lima•.

w. _."IU•• ADSI. W'" Aftft ,., .,....
"."'.. Te L.".. LSt: lIet ' ..eo",. Orewllt
.,,2002

OuT Rnll)'ti, of the finand.I."ecl of ADSL on 'he larsa
LF..cs in aggregate (Tlblc5 r0 Ind 11) is based nn our
Indlvldua' eUltomar an"I)"I's ."d Of\ our tQ,.I.\lb.o,ih.,
forecasts. In our aweaa:e analv.i» we &5SUn\e thai up·
front costs migrate down "5 AOSL ml.ralc~ to plug lind
pia)'. We ~peetADSL I,· in~... the I.crcaatc lar~

Lie net income arawd\ r.~Le by 50 bllis points in 2000. 90
huls pointl in 2001,lInd 120 basi, poln1l in 2002 aftor
init;aUy rcducin; the IIQJ'elate ".t incoRle ttroWlh rate by
10 buis points ill 1999. ~1n ~ dollar hlSit, we expcci ADSL.
to be dilu""•••8sregal~ lara- L!C tiel ;ncotnc by about
1120 mlUicn in 1999 an,1 $4C million in 2000 before
bcc;omins "C18C!VI D)' at'cJut $170 million in 2001llnd 5500
million in ~002, US Wf':\t rna)' boain tD Ixpcritnce tho
finlneia) rew.rdl of". Dr,L 5QOn.:r than it! peers since it hilS
been mor.........I\Ie in ,·nflins alit rile sflf'Jice, but we
don't beUevc "\It U S W.·,,'s head sfart ;s ",hlcantlQI in tile
p'ftd feMme of tblnls. 1\1 mis point, our boli.r is Iha\ ttl!;
aloCa will 111 pi&:k up Mu'ket share a' abollt rh~ ,.Me paco
once plulI'fad play c,pllhility is I"liflable. 11\ our forceast.
we expeet US West to alii" markal J"are a little (uter than
ill peers in 1999, 2000. and 200'. Dy 2002. wC cttift\Atc

-.sa ilia

3,607 ~.eB7

$,1M5 e.51S
••"IM 4,'57 •
4.soe 4,845
5.863 1.746
',876 '.981

U,Ht4 29.0SI3
1~,.3" ,,, IM.",

.
168 ~t5

28,312 Utili
12.216 1','"
0.0% 1.2"

•that.lI of the RBOC. wiln"l~c roKhoci ....1,.n.nlion
rata. 'ft ICIUAthy IOmO variance in large1.EC ADSL
penetration I'It.. wlllaimolt certainly occur due TO

dlfferenc•• 1ft mwrttoUn, campaips. percenta•• of I\OSI..·
QUIUfl,d loops. rural vmlls urb,n ~m,orl.s. artd ath.r
factors. SUI at chi, ••rly stlge oflhe lame WI believe mat
aU of tho '"'" LEes ihCluld be capable o(ae"l,v~nB 7.4%
penetrltion uftc,id••,cill Une! by 2002. OnGt 'G"in.
IIUOQ-Ja in the ,",&11 CtI mid-.ized business mnket could
pmvide 'Ip.ld. LO our n\,mber•.

"e'..",. Ar. L't.1y To .. H,.,..r "
......no... "",fe•• Ar. rne,""'"
While Ihc 32% IRR b~ociated with pllia IRd plny ADSL is
Iftllcdv. in Its own fiShl, it is l",portal"- 10 bep in mind
d\lt ehe scop~ ofour analySis is on'y thu ADSL franspan
service. Addilioltalservi", dc'ivered over ADSL ... not
in"luded. MOle nou-hl)', Intemel access is not jftcl"decl,
We bel~\le that I:lITien will potentially be able EO rwovide I
"net orenhanced IIrvic;es. ralllinl ft'oP11ntemll It""' to
e-eo"'m.rctl *pplicalionll to "i'li. prottGlio" aoftwClre ta
Ipplicarions)'et ,., be inwlnlcd. W. "'iIYC dale thue
cnh_ncl:u sen'as arc likely to be J1;pificanlly ann...

prC'n,abie tlln" the underl~lnl ADSL lCn'ico. anllnlQ\IS to
Ihe situiltion aft tile publi~ switched tel.pllon. network..

••
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(PSTNl 'oda~ in which verti'll SCII'\'lo;, (&:.1•• Caller ID,
Voic8mai'~ Call Waidnl) are anucb ",or. prof';tublLt than
basic 10081 teleph\I11C Sitrlicc.

UP To ... 0' ".,•• A..... u"...".y
I. AD_a.-CJu.'''''''
There are canaln 'fUaJificatioAl that a ~oppcr J)ltir mUlt ,neel
to Nn ADSL_ nle line mU,1 SClleralJy bc 18.000 (CCl or
,hoMr .nd be fn:c of bridGed IlIIpS. Al pre.Call the line mull
a.lso be a uhant" nan." That 'It the line ,",ust run hom the
CO dir"tly to tj,,= cus\OnICI'. Thl percCI\tllgc or lines
lI1elb'll these crJleri. varies by IlBOC hut is lypi~.lly ill tht
40% -GtW. r,n,e. Wc estimate that 8KlISou.lh and U S
Welt "re n....r l\) the 10., ."d grthu ran,. whU.. the

remainlnl I.rae LEe, are near the hiS" end. Lines lhlt are
Rat parr ora home run jrch'teeaII'Ilre pint uf & remott
lrohllCCllure in which remo'c acrnlinal$ (0'· digi'nll~p
I:arrJm (DLe.]) are attached to COS. In this archilecwrc
dae 1IM1 oriPnallol in the OLe rll'hw ,han tho CO and the:
connection betwCUl'l &he OLe and lhe CO can be eitbcr
copper (e.II.• I T·I) or ft•.

ADSL currently dae!l not work well willI OLe Irchieoetllfe.
11 is not cechnic:ally pollible to sc~e a DLe-red line trom a
di.ilRI subscriber line acocis multil\lexer (OSLAM) in the
CO. This manleMr a DSLAM musL be pltced out ~n the
DLC, which inerrantll capital CO!itl. It can 1I1so be
elll.pen5lve to increase the capacity between lbe CO and the
OLe; to IMlndl. lfarlie fivm ADSL subsmber.. 0".. vi.5i, I.u

SupcrComm levOlilad \hIt ADSLvcndors arc \/Workiul
fev.rilhl)' to tcJva the OLe prublcnl. Ind we belie\ll allal III
economical equipmont schadon wIll be ilvailable over dUl

Daa6-12 mcmdts (lomO veluloTS ct.im the)' are already
Iltcrc). SuGtt a 3\11..ticm ma)' inyolve a smaller USL.AM wltb
fewer ItOrts. We tstilMtc that the pcn;~t'JIl of ADSL
quaJinlCllinel will il'1C1"U18 about 20 ,.rc.nla~ poinL~ per
RBOC to belwecn 60'~ and loelt unc;o DLe-fed Iinas arc
included. 1n riel. for BeliSou'h and lJ S Wei', Ihe
pcr~ra"'l. m.1 incl'CUCl mo... and o".blo them \0 fO&Gtt

abnllt I~A of lines wilh ADSL.

20
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ADIL Y,. s",,,,. Tw"'." ..."
Into ",te. OIl '.

ADSL .tchnul0KY crealea th.... lOhlnncll OUI of OAS \~11aI",-d

pair of copper. a high-.peed downstrnm cMnJlclflll.inl
(rom l.S Mbp. 10 6.1 Mbfls. a m.dlum speed uplOtrum
CoIhanMI nnains i'rorA 16 kbps to 640 kbpl, anel a "01'S
chanll8l. Thus. ADSl. serviC4S doe" not nquire a iecond
line. nl. POTS channel will (uftttin'lin lb. cvrmf of ADSL
railure .ina il i. Iplit oft from lb. dillillJ InOdOnl by a niter.
AOSL technolat)' 1••nabled by placin, eltetrnni~c all •
eidlc;r end of. twilled pair of copper. On the leko el,d is a
device ~Ued a DSLAM. which resides In che CO. The Iino
is ph11led il'ltc • pun on ehe DSLAM. On thl eLlStOn'••nll
of "".lin. if I" ADJ;L ",od,rp. Aleo on me cuslomol' end
is ~ IpliCttr or filter whld\ leplrates the "oice ~ervle.s and
daft IIl\Iiccs.

ero....,Jr ,. Aft ,...,.ort.llt ~.ct"r In
Pe"'tmllm;.

Copper pairs ere bundled logelbcr in I CJlble binder. Whet\
the elcctrl~allllllil boin, tnDamittod aero.. ene c:opp.r
pli r c:rOM ooup'es with ch••Ioclrlcal aipl oranother
~ppar ptiri Lhill is called ol'OnLalk. Sillliticaot iqttrfcret\Gt
(rom ~rollalJk GI" occur If1418""1 copper pairs are­
tr&nsntittiftl Ln{onnatiol\ It the same frequencies. The
performll\c. ofAD~l. i. thorcfore affected itC8r1y hy the
number or ;oppor pain in UlO "ame bul\cllc thl< art
~~lilnjlllnl.t thl _DIne or similar rrequcncles,

•
The impaa:LO[CtOuta. on the PSlN as ADSL is more
widel)' deF'lo~ is the IUhjcCl 01much debll~ in the
IndUlUy. The lIr. LSC••"d equipment .upplictl bllliev.
mit CnlSNlk wilt be malllpl. u mey implemcnt AOSJ....
We ..Ium. chi' ,",o"talk wtll nCM materially limit &he
dttploymoftl of ADSL tu ().... praj.ct.d penetration of 7.4%
ofnsiden,II' lines by 2002, but erasstltk cuuld affect
41:)51.. pCrfQrft1&llce .. penetralion riles and ..ftc lIJceU.,ood
or multlp'. carper ..Its n",nift& ~DSL wilhin rc5pectl".
bu,tdles inena.e.. Onc variabla that egutd be ianpKted
would be m",imum loop Jet~llh.

Thore Ire two 'yPCIr ofCl'OAlallc ncaMnd Cl'OIttalk and
rar-en4 ero••lllk. Nur-end ,rosaaal" ocCllrs at the ~O,

whera nUmtroUi pain come rogether. P.,-cnd em_aalk

" 'd1v ICV"""! "l:"" '1"·1'\.It G~ • I al'(i L L. ~"'J
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nccurs tOWArd the Cbllomltl end of the c:onomiQI\. Near­
end crose ~lk ;.. muet. "'ON ,..-valent lhan t.r-end oroaal.U.
lincc mOrt copper wires ."combined inta bundles IS "'ey
let cl~terto .he CO. Each coppor wire Inuod"QN a
crolltAI" eomponcnl and tbe praxicnity ofso tnlny wira
raiaca lh~ Ilk.iihood of Is.rcpttd C'l'OlStalk. Convc",ly.
r.,·end oroa. talk ia I••• Ukely -inot «h. d.".it)' 01 GOp".r
wi,.., dccrca~ I' d\ey get close to 1he. CU~ton'Clr !!Iineo they
typically brat\eh ofF.1 theYStt r.,lhc:r II WI)' from the CO.
"'e distinction between ncaN".d and fur-end crosAtilk ill
preciselYI"e reuon lhl' ADSL. if 3n a~mmctrh;

••noI08),. 'B. c!ownltream ADSL "peed ('inlo ,he
customer) can be much lI'ulCr than ,IIC uJlsrrearn speed
(into the COl without caullft. cro.'"I~.

NL.,..a n. pon ".flIIMC'
• olllHl.rI••

PSTN ."tdelines limit tran,miJaians to between z.ro Hcrt2
.... 3,400 !terti!: and .... '..lett inrarmalion "", "Vtdlln
rho.. lu;dtUftes i. S3 Imps. DSl.. tcehr\oloaY .GhievCfl
mu~h hi._ l.fo""ltion rI&OI hy h....kill' throllih &he
3,400 H_ houn.dary. A b.ndpiAl fiher callod 1\ .pUtter
"'Ikes Nrc t"ar al1 sill"" below 4.000 Haru. pass "'"ouah
"nohanaed, and tbe hDSt. modenl rJten Add.CJ rrcquencies
hlp... than ~OOO Hertz ,htl' .re ,ued for d"ll' lraMmica;on.

ADSL'I .,1Id nmitationl are dictated primarily hy
crDQtJlk lind byattenualion. Altenulldon -is 1he Eendeney of
a signal (Q dtlltPI. as ;r Uivels over a loop. An:enuatlcm i.
cauled b) the l.nll" ofthe copper l!'lop and 'ile lhickness of
,he copper loop, A thinner ..opper loop has more rcsisclnce
ancl ealol•• mote attenulfiftrt. Telco copper 10opl .....

T-220 P.22/24 JOb-123
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typiGllIy 1124 Qr 1126 ohn inch In dlam••, referred to_
~4 AWO (Am-nMl\ Wi... Callp) DI' 2' AWO. In NCIl'dt
Americ:s 26 AWO is ftlOfe common 11\an 24 AWOo aftd
motl "tOO$ usc the Ihinnor Z6 AWa n.lr CO. '0 In inimizc
spite ft:quin:mcnls Ind 211 AWG oye, long 'onps.

•
DUT H.. ..... 0 ....... A. ft_ LI...
COIle .t.n.rfI '0'AI"L

The I1tJ hi» dtUlK.'11 dlscrtte multi-tone (DMn ti Une code
far ADSI•• DM1' UIOI many narrow-band," kUoHcl'1%
(kH~) CllTicr$ ('''t'IIC,'' or CobinI") tbat tl'lM",it in p.r.Ito..
There Ire I tnill of 2St» carriers ."d each c.rrlell piece af
rhe infonnation. In full-rate ADSLo ,be ranlc _ween 20
ktls and 130 Ic.Jb i~ ..a:eclfonhe "1.-....'" data and the t40
kHz to t .000 kH¥ i:& u.cd for CIte dOWnSlr$1IIl data.

ADILJlt. ~liIn'''.t.. ft_ " .... 'or ..
S,,"tte,

I

ADS!..I"- ,Iiminat.. the neod tor a .plltter at the cusro",..
premislI by reduc:itll &h. inlc:rference in the 0004 kHz Tanp
to I poinl where an Kelpt,hlc signal-to-noilG ratiet tOr
voic. c:alls is mlintaJned (a .pllner is scill raquired It thl
CO). ADSl..lilc accomplish•• this by reducing :arstrcam
siena. power, whiel' iR the primary cause of i1\,erfetll'c. in
the voice frequen..y flnae. Thus. the sflnal power It\ the 20
kJ.l7. to 130 kHz bifid j. reduced. In pnctice. the sip_I
~wtr in the downstream ban~ 140 kHz to '.000 k,1otz, mUll

~Iso be redu"d .ed aft'>''' or",. 2~fi c:urlcn are used.
Thillimitl cho m&lC\mum AOSL,lilo down$tream Spied LO

about 1.5 Mplts.

•
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)ur ti"lncialanalysis is based on the fnllnwtllG
a.umptlops;

40nthly revenue in )IN' I is S4S re, AnSI. service. This is
I campOlilc rev,nu, aclml,. »il1" nlonLhly ~lIra~ will
'II)' wi'" bandwidch. We expect that me lowest bandwidth
will COIf about 525 per month and USunlC that about t\lll~

hircb ofcustomers sublc:ribe to cbe lowest bandwidth. We
lXptelluch a priCD point to he quit••u;,*S.ful since it is
:OIhpanble '0 the cost ofbuyInI a sccond phone liale yet
»ffcr. milch hi,her bll1dwidth. 0,," AOSJ., i, inl1ll1.d, the
tBoc·. C~* SU\lCIl.ltC on & cUllOIne,.by-cu.con,.r buls
100. not VIr)' mlnlriall)' naatdlCSl af the b.tlldwldth
trovidod (of coarae. the appropriate Inlllk;f1i Clpacil) ft\ust
). in pl.Utt). We Ulume thaI monthI)' revenu. dl'\lps b~ $)

'aGh )'Ar &0 S3J in y.... .5 due to inol'lutd compe&iliun
rom .:able modeml.

rhere q In iMtaliation f.., ufS 110. ..

rhc culto,~elii nOl cb....~ for ttle modem. The COlt of
he modem ~an be considtred 10 be p&1't afU,c mnlld\ly

....rp. I" actuality c\lstomers rY\8)' havlI" ohoicc between
)u)'in. C'I' "uina the modlm.

I. Order rultlUtnnt COltS are S250 per c;u5tomer. These
:0111 includ. nreler proccscinl. "mini sec-up and an)'
~hyaical work that has \0 be done. We CllPCCl the ,ost of
otdor IVtfillment to mianac down over tinlC I. the 1"0
I.ECs movo down~. "'mll,. eurve of ADSL dep!C'YfftCftt.
The ftooron order fulfillment QCIJt. i, prubably 51 UI-SI15.
which call be thallght ofas the i I00 IN' il Ca4't. In RDOC
eo fulfill .. POTS II", request ..,... 110-$25 in ,dckld CUS\ rt'r
hl'p desk suppa".

'2.. We Uilime a WIUMn_aoquisi&ion cost of $200. Thil
COlt lIlaulet allo mlpst, down IS dle R.DOC, ~(Jucale U,eir

;'0213339536 f· _1.'\

• Prudential
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customer IlI'Vlce reproientatiWi.....IPtOpl•• 1M! tllC
public about ADSL. Miich Is a relatlvlly complex produol.
For ex~r'.' on~ ADSL become. popular ;ullomwa may
clil up me RBOC and request dWJ service, 'n whic;.h ease lhe
eost of euslOmtr acqu;sjlion is vcry lman.

:J. 1lIe: COR otcbc ..ocilla I. mo. ·rl\l. Is • C&lrRl1t

estimate Ind "'.1MtJicvc Ihlt il will ml,,,,. downward as
vC)IUI1le3 inereuo.

•
4, Necwork opa,.tiftl MItt a,. atimated CO be lOY. of
I"Cvenues. We don't beoJi,v. that aigniliclftc incremental
expenditures tor. large l.l::C to open1e ADSL once ires up
and runninl will be naluircd. RCleation and 0"1. are
estin\au:d to be" per I"onth._

S. Dcpm:illiDll ofcapex i. expeclld 10 be SJ40 peryear,
whieh Is 1700 depre~ialtd 0'1" S r-••n1. Th. Iqc:. pi~e
of the 5100 in QaPCX is comprised otS5GO or.qulpment
cOlt (prima,iI) tor .... DSl.AM) aQCI i. a curren' Cladmaw
with lome built-in ,,(tI\Mt'V!d;an alUi we helieve i. h., Ihe
potential 10 micrlllG dl.\wnWird due to volumo ina-cases 1ltd
wchnololicet advan.l. '1'h, .......ini"l S200 of Cilpex is
il\\lesrl"ellt for jenerallnfrnslrucLurC imprQvement to enable
hOSL.o run IhlOUlbOlit Ihc nelwurk. We u8C4f the 'ut 'hOi
1) S Welt spent I.e.timalud 545 ,nilUon in suol, eOI&51U

enlble the deployment ofADSL in 223 CO•. ~
expenditures were for Inlll'Omoc IIcilities (increased
bandwidth), fICilitiel prep.,atio" (c..., illCreued power
,uppJiea at co., roinforceinClu orco noon. all
eMaillonln,lft COl), tool!.nd 'estill' equipment
(diagnostics, repair). and ATM .witchel (prior to III A.DSL
c1.ploym.n" USW hid about 40 A'rM switches at'd added
about '0 mort). Beyond ill ini&ial APSL deployment,
USW Ulima. &hal Lhe EcncrallofrlltTUe:urr. COlli per
increm.n"l t:..-o'ncr may be arGIIftd SI00.

•••, •••t. ~".,,.,. ,'''.,,,. 'OJ:

IlIvtnue per CUSlQlner 'flrh at 54' ptr monU1 in 19IJW and
,,,Iarates dowu to $1' per mou&h tty 2002. We bell.v. Ihar
ADSL. prien will con,e dawn as cable modems are I11Prot
widely deplvycd.

£'2 'd 69vO 'eN rr~£t: j t 866 j 'l 'L~O
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l. Order fulnUmM" com drop 'rom 1250 In IOQD to S1S0
in 2000 to S125 in 200Jand nrmain It S11 0 In 2002. This
...n.," that (ften dult phi' and play aldlitce;ture will not
require a truck roll.

2. el,.tamer lt4uilitJon cum drop (rom .C20a in 19~ to
SUO In 2000 to SIJS in ~OOl to SllS in2Gn2.

). Modem coas drop frOift S' 80 jn J999 10 $90 in 2000 fa
• ro In 2001 and 2002. Thll rencets ,he phasirls-in afpl...
and play architecture, in which the modem wm be in.ide
the PC purchased by the aon.umer.

4. c.,pelC per euaolt\er drop. frDm S6S0 in 199910 $550 in
2000 to $4'0 In 1GOl 10 '4DO In 2002.

5. h"pltr nn addirio".llincs; we beJin-c rhal ADSI. will
rcs&alt in a 1I"\\"do\wn In "ddillonallil,e aales &nd .lso the
can;eUadon ofe~jllinladdldonillin•• because many
addition•• 1t"'5 Irc used for Intemet ICC". While d1is
phenomenon may partially offset the tncrementat n:venue
from ADSI., WI clon't believe that i, will mldctially atTlct
the 'U~ftMl Ii". ,,,,pMe of AJ)6L ',

We .n'r.bcUoy~ Ihat. ... lddltion•• lint \IHd ,glery for
In""'ll aetas is nearly as P"'fttl"'C for \,,~ 'lilt LEes IS
I prima", line. 111 rlet, in lome CU~t such. line mal' be
unprordlble. 0" the 811a hilUS, • l-.;lond line i. oft.

"ready d.,lo)'ld Ind dlerefaro .,... a conlumer mbecribel
U» (I !hare is no illclcrn.,.1 olpltat ID be .pmlaad no
addicionar d.,m;iation. 0111'" OllIe' hind. an additional
line 'I'" far Internet '1:01.' I. unlikely 10 '''bscribe to !lith•
Marain \II.,.ic:a1 smien and i, it unlik.ly to be used for
long distance calfs wh;ch ..mote ICC... ehlrre raveqtles..

OOllo'u./oltr w•••,...t AD.L To H.",
...1n..1II .'N... ,.... Ll'C ••,,.,,,••

a'.....'"
We beliovo thlt ADSL .ervic:cI repraenr • sisn'flQlnt
opportunity for the I..... LEe, Ind tlllI ADSL ••~j~ wlU
be an important ~rt afth.ir dnltel)' 10 take ad".nt.,_ 01
the hUll pnwth in dle data .ervl..markot. We believe
&bat the lar•• I.EeI will aohiCIVI: 7'" plIftInlfon of
rcsidCfllialli,," by 200~. The anall to mid~sized business
market. represtnt up.ide ro our anllysil. We esden,re tMI

ADSL lIIVicea ""ill i"creue rhe 118"••" larle l.ie nel
income powch rl" by SO bais points In 1000, 90 bll.Js
poinls in 2001. and 120 b••I. points fa 2002.fter Intrlally
dccnuin, j, by 10 bali. paintl in 1999. We betliev. thai
luccessful d.pIoymtnt ofADSL wiU be & critical piece of
1..... LEe .ffort, '0 "'.'n,.in .........m'"'' ll'OWCft III

Increased comporitlve pn:uures come 10 bur 011 ." 'ronts
oftheJ, bu.I......

•

1V~31 -VDN
•

rlvtt: ! fCS6"Sl 'L '1J(>


