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EX PARTE NOTICE

Re: Ex Parte Presentation, Deployment of Wireline
Services Offering Advanced Telecommunications Capability,

CC Docket No. 98-147
Dear Ms. Salas:

Pursuant to Section 1.1206 of the Commission's rules, this letter constitutes
notice that on November 5, 1998, representatives of Nortel Networks (Gary
Bolton, Senior DSL Business Manager; Nabil Gebrael Senior Manager, Data
Access Regulatory and Standards Strategies) and (the undersigned) met with
FCC officials (Jonathan Askin, Esq., Policy & Program Planning Division;
Charles Iseman, Esq.. Chief. Spectrum Policy Branch; Evan Kwerel, Senior
Economist, Office of Plans and Policy; Stagg Newman, Director, Technology
Analysis, Office of Plans and Policy; Jason D. Oxman. Attorney/Advisor.
Policy and Program Planning Division; Bob Pepper. Chief, Office of Plans
and Policy; Daniel R. Shiman. Economist. Policy & Program Planning
Division) concerning issues raised in the referenced proceeding. The basis of
the discussion at the meeting was the written slide presentation, two copies of
which are enclosed. The written presentation was distributed at the meeting
and left with the participants.

During the meeting, Nortel Networks representatives emphasized the
following points contained in the written presentation: 1) There should be no
regulatory impediments to the deployment of switch integrated solutions; 2)
Access to loops is critical to competition in general as well as the deployment
of xDSL type services. Unconditioned loops (regardless of loop length) are
readily identifiable and should be made available on request, at the lowest
possible cost; 3) Under circumstances appropriately defined by the
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Ms. Magalie Roman Salas

Commission, the FCC should grant Waivers of Part 68 for xDSL type
products.

Also enclosed for inclusion in the record of this proceeding is a recent white
paper prepared by Bellcore, entitled Solutions for Ubiquitous High Speed
Data Network Access Services.

Ifyou have any questions, please communicate with the undersigned.

SW::jd
'~nd L. Stra;;sb~
Director, Governm~~;~;~s, Telecommunications Policy

RLS/kc

Enclosures

cc: Jonathan Askin, Esq., Policy & Program Planning Division
Charles Iseman, Esq., Chief, Spectrum Policy Branch
Evan Kwerel, Senior Economist, Office of Plans and Policy
Stagg Newman, Director, Technology Analysis, Office of Plans and
Policy
Jason D. Oxman, Attorney/Advisor, Policy and Program Planning
Division
Bob Pepper, Chief, Office of Plans and Policy
Daniel R. Shiman, Economist, Policy & Program Planning Division
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High-speed Data Network Access Services

.. , ~ ..

.-\ Bel/core White Paper bv Charles H. Woloszvnski

..... 111 19R9 Rellcore dreamed up (l radical idea Ii" lHin~ ordinary 'lVi.~ted·pair telephone lines to tralumit
illjiJrmation in I·ideo. ima~e. alld den.~e graphic /iJrmats... .. Kim \bx WL'II. Ind;:rL'ndent Edil i()n~. ,\OS L
l'urUIl1

ExeClIlll'e Summar\':

High-speed Internet access based on AOSL I.-\sym
metric Digital Subscriber Line I technology IS transl
tioning lrom a vIsion into reality. The mdustry has
developed two approaches lor designing .-\OSL
equipment: stand-alone DSLAMs (Digital Subscriber
Line Access Multiplexers) and integrated line cards
IILCs). We examine the environmenlal and opera
tions issues to determine the relative strengths and
weaknesses 01 these approaches when supporting
large-scale service deployments. By examining the
detailed challenges 01 providing ubiquitous ADSL
servIn: deployment. we Identify several fundamental
-1dvantages of the ILC approach over the OSLAM ap
nroach. espeCIally \~hen deploying servIce lrom re
mote sites. We also protect the service provIsIOning
Jspects \)1 the uperatlonal .:osts for eqUIvalent servIce
deployments 01 each approach and identify a 60%
annual operations cost savings. or $38 per line per
year. for the ILC approach. This savings only cap
tures the differences in the servIce proVisiOning prot:
<:ss: we expect that additional savings can he quantl
tied regarding other aspects of the operations costs 01
an ILC-hased deployment over a OSLA.rv1-hased de
ployment.

Motivations for the Markets
The telecommunications Industry is witnessing the
creation 01 a mass market lor computer-hased appli
cations and data services. The well publicized demand
for Internet access IS stimulating demand for high
performance mass-market dala services. This ~rowth

I n end-user demand IS hemg sustJlned hy underlymg
,oclal and technologICal trends like the integration 01
work and home and the introduction of the PC into the
reSIdence. Today's consumers not only want high
speed Internet access to networked services like web
browsll1g. but are also exploring interactive and mul
timedia applications. Starting with the work-at-home
segment. demand for data services will expand to in
clude other segments of the consumer market. This
will occur as the computer hecomes a fixture in the
home and the set of networked applications for con
sumers grows.

For established carners. :.llso referrcd to as Incumbent
Local Exchange Carriers ([LECs). this growth in the
Jemand for data servIces presents an opportunity to
IncrC3se revenues and margll1. It also presents a thre3t.
()ver the next several ye3rs as c:lble operators. Jirect
hroadcast satellite prOVIders and other :.lCCCSS proVid
ers enter this market with :.llternatlve access vehicles.
ILECs WIll be facing direct competition in their home
market for the lirst time - -1nd for their most valued
customers: the on-line ;md Internet service subSCrib
ers. These consumers have a monthly telephone hill
that IS 22o/c higher. have an II1come that is 42% higher.
have more telephone lines and are more likely to h3ve
:.l cellular phone. For new C::uTters. also referred to as
Competitive Local Exchange Carriers (CLECs). this
market IS the cream of the crop and will likely he their
first targeted market.

.-\OSL Jeployment offers [LECs. CLECs. :lnd ISPs a
means to get to market quickly and cost effectIvely
with a high-speed data services solution. ADSL uses
existing copper Iines. which total more than ]..W.7
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million ioops In the L.S. .-\DSL ,,'onverts ~.xlstlng

l\\IS(ed-palr copper lelepnone wires 1OlO access paths
i,x multimedIa and data communications.

Copper-r..ased earners are hemg threatened hy new.
,,'ompetltlve hIgh-speed data services. At the same
lime ADSL is being rolled out. -:able compames. di
rect broadcast vendors. and wireless 10dustry players
are trialing competitive alternallves with technologies
"uch as cable modems. satellite downloads. and Mul
tichannel Multipomt Distnbution System. T0 meet
these competitive threats - and protect their customer
base -these carriers must get ADSL out qUIckly.

Growth at ADSL and Competitive
Access Alternatives

• DoII-ul> _ eAll5L DISON eCotM_,
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Desplle the existence of credible drivers for the con
sumer data services wave. future demand is difficult to
predict. Established serVlce providers can mmimlze
the nsk of serving this market by deploying ADSL. It
leverages ~.xlsting InVestment 10 access facilities.
hence redUCIng capital costs. Furthermore. "mce
\OSL IS an mcrementall\ deployed technology. C;lIT!
crs can roll l)Ut service on a case bv case baSIS as each
new ,ubscnber asks tor It.

Infrastructure Challenges
.\DSL "erVH.:e proVIders la-:e a substantial set of chal
lenges. deploying a ne\\ lechnology into (he -:urrent
environment. The past 511 years of telecommumcatlon
plannmg have left a substantial legacy of assumptions
and constraints that hay e a direct I mpact on the suc
cessful deployment ol\OSL services. Currently.
there are ;lpproximatel~ 10.000 n.:ntral ollices and
16.500 switching systems In the United States servmg
1'+0.700.000 access lines. Ufthese access lines. Illqr
are bemg served by OLC "ystems. The rate a( whIch
new customers are sen'ed by DLC is currentlv n.:ry
high. With the mdustry "urveys reporting a range be
(Ween .'Qq. and 5011e "I new lines served hy OLC

"ystems. These OLC systems are deployed in several
different contigurations: controlled-enVironment
vaults (CEVs I. uncontrolled-environment buildings
\.;nown as huts. and smaller uncontrolled-environment
enclosures known as cabinets. These different serving
arrangements place very different constraints on
.-\DSL equipment.

The diversity in the outside plant serving arrange
ments for customers was developed to minimize op
erations costs for existing services. To this end. this
diversity has been a success. However. this diversity
has created new challenges for the introduction of new
servIces such as ADSL. When these new serving ar
rangements were developed. they were deSigned to he
lransparent lO the customer. This allowed the ILEC to
use any serVIng arrangement that was economical for
J specllic set 01 customers. The customer is generally
unaware of their serving arrangement. However. as
lhe ILEC plans lO deploy a new service. it faces a di
lemma. The ILEC can either deploy the new service
where il is technically most convenient tirst. which IS

generally out of central offices. or it can deploy the
new service to an entire geographic area. which makes
marketing the service simpler. If an ILEe pursues the
former option. they need to develop a strong market
ing campaign that targets only those who can get the
service and avoids disappointing the consumers who
are not yet served. If an ILEC pursues the latter op
lion. they need to develop a business case that can
,upport the larger capital investment. In any case. the
long-term success of ADSL will require uhiqultous
"erVlce.

TherelOre. a successful .-\DSL deployment must he
-.:apable nt prOVIding coverage lor all of these servIng
arrangements to reach a vast majority of the custom
ers. Central offices are generally equipped to prOVIde
ample space. electrical power and cooling capacltv.
The maIn distributing trame provides a solid Infra
,tructure for managmg any re-arrangements needed to
support ADSL access.

In contrast. remote sites are a relatively recent phe
nomenon. These sites reqUIre substantial investment
hy (he -:arriers. both in terms of invested capital to
..:onstruct the Sile and In terms of labor to locate sites
Jnd negotiate acceptable terms for these sites. In or
der to ohtain the rights to establish these sItes. c:J.mers
have deSigned them to be generally small and unob
(rusive ......t the same time. lhese sites have seen un
rrecedented growth in the number of served custom
ers. The advent of the fax machine. home offices.
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,'onsumer access to the Internet. and teen lines have all
-:rcated tremendous growth in the dcmand for POTS
lines. This growth has pushed many remote sItes to
,heir deSign limIts and bevond. EqUIpment manu lac
curers have worked to meet Ihls growth by dcvelopIng
hIgher densIty systems that can be retrofitted into pre
\ iously deployed systems.

These newer. higher density systems have challenged
nutslde plant engineers to balance the deployment of
new capacity with the needs to maintain adequate
battery backup. Although the newer systems are gen
erally more efficient in power usage. they tend to draw
more power. in total. than the systems they replace.
\1any remote sites are currently equipped at or above
their deSigned power backup consumption and have
no substantial additional power backup to suppon ncw
,ystems lor new services Ilke ADSL.

-\11 remote sltes are engIneered with some cooling ca
paclty. In many cases. there IS sufficient passl ve
cooling available that thIS IS not a limiting Issue lor
new service deployment. However. in the case of
CEVs. the passive cooling capacity is limited and in
stead active cooling is provided. [n these cases. the
same trends that have pushed the power backup ca
pacity to its limits have also pushed the active cooling
capacity to ItS limits.

Either copper facilities or fiber faCilities may serve
remote sltes. Since ADSL-based servIces are band
wldth-lOtenslve. remote ';Ites that are fed by copper
lacilities may not have sUI'ficient bandwidth available
[n easily suppon new .-\DSL .,ervlCes. Remote sltes
ihat arc led by fiber lacliitles are more likelv [0 have
'rare transport capacH\ rJck to the central nffice. [I
not. It IS pOSSible to upgrade fiber facilities to higher
data rates to provide relief without reqUlnng addi
tional nutslde plant construction. l'pgrading from a
SONET OC-.' to a SONET OC-12 or OC-4X is now a
common practIce.

In addition to the space. powenng. cooling. and trans
r0rt challenges faced \\ nen tryIng to dcploy new
,erVlces at remote sItes. the SImple task of gainIng ac
L'CSS to the copper facllIlles at the remote site poses
,peclal L'hallenges. Ongmal cngineermg gUIdelInes
known as the servIng areJ concept placed the remote
sHes central to several dlstTlbutlon areas. Each distTl
butlon area (DA) IS deSIgned with a serving area inter
face (SAil [0 SUppOTt convement rearrangements of
the feeda capacity to meet the varymg needs nt the
customers served by [he distribution plant. This SAl

IS generally not co-located with the remote site. [n
.1ddition. the reeder plant between the remote site and
lhe SAl is generally sized to meet the expected line
card capacity ot the digital loop carner system and
then hardWired to the DLC ~ystem. :"J"o pomt of re
arrangement IS generally available In the remote site.
This IS especially true in the case of CEVs. Thus.
there is generally no spare capacity between the SAl
and the remote site.

Equipment Choices
What equipment characteristics are likely to impact
the product acceptance for ADSL? One characteristic
IS the targeted approach for integrating the equipment
Into [he current environment. There are two of these
Jpproaches. The earlier .-\DSL equipment deSIgns
,\ere based on the DSLAM model. This model .1S
,umes [hat all the functionality needed to suppon
.-\DSL ,erVlces lS placed in new equipment with
mimmal Impact on the existing infrastructure. A later
ADSL cquipment design. which has recently received
a lot of press coverage. is based on an integrated line
card OLe) model. This model assumes that the cur
rent infrastructure can be enhanced to support ADSL
service more cost-effectively than building a new In

fras tructure.

DSLAM Approach

The DSLAM approach emphasizes the carner's need
to qUickly deploy the equipment. regardless ot the ex
Isting infrastructure. Bv making very few assump
lions about the deployment envIronment. the DSLAM
approach allows anv carner [0 qUIckly install the
DSLAM eqUipment Into any oftice and begm offenng
service. The DSLAM becomes a pre-switch adjunct
that the class 5 sWHch can essentially ignore. The
only interaction between the new eqUipment and the
existing equipment occurs when the serving loop IS
rearranged at the MDF to tirst connect to the Signal
splitter. The low-frequency portion of the SIgnal is
then reWired to the class 5 switch and the high
frequency portion of the SIgnal IS then Wired to the
DSLAM itself. The ease In which a DSLAM can be
deployed is very attractive tor early service offenngs.
Aggressive companies that are working to gain market
share and retam current customers can easily benefit
trom this approach.
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Equipment Issues for the DSLAM
The OSLAM approach deploys well in lhe central of
rice environment. DSLA~ls require addilional space.
rower. :lloimg. Jnd Iransport capacllY. Central lll
rices will generally have sUlficient space. power.
c:ooling. Jnd transport capacity to support a number ot
DSLAMs. Connection 10 (he customer·s loop IS ac
-.:omplished with multiple passes across the MDF.

However. deploying a OSLAM into a remote site IS
not as Simple. Remote sites generally do not have
,pare space. power. cooling. or transport capacity.
The deployment of a DSLAM at a remote site may re
yUlre additional equipment reconfiguratlons to create
this capacity. The OLC ~ystem may need to be up
:;raded to a newer. lower power set at line cards. or a
tll!~her denslly deSIgn 10 tree up power and space. II
rhe SHe IS In J CEV Jna cannot suPPOrt both n-:w
-:4ulpment and additional power backup capacllY. J
new power management process may need to be de
'.doped. When lhe CEV loses commercial power. (his
process may require lhe DSLAM systems to shut
down to allow the CEV 10 continue to provide lifeline
services without adding additional power capacity.

The space. power. cooling. and transport issues will
3dd COSt to the deployment of ADSL services in a re
mote site and they may require some new construc
tion. This .:onstructlon may be needed to proVide ad
ditional transport capacllY Jnd additional space in ar
C:JS where the SHe was Jiready near capaclly. These
iJctors may slow the deployment rate 01 s,:rvlces to

ihe affected sHes Jnd may. depending on lhe cost 01
,hese Jddiuonal JCtlVI!II::S. make service In some areas
nrohlhHlvelvexpenslve.

The tinal eqUipment ISSUe for OSLAM SerVice Jt re
mote SHes centers on JC":css III lhe copper facilities
themsdves. [n many areas 10 the uS. lhe copper plant
Jt lhe remote SHe IS pn:-\\Ired hetween the backplane
"f lhe OLC ,ystem and lhe SAL If the OSLAM is to
he deployed in the n.:mOle SHe. the OSLA~1 needs to
have Jccess (0 lhe copper tJcilities. To do thiS. II IS
-.:oncelvahle to run new copper facilities to the SAl
..lOd n:-rartllion the SAl t,) allow some posts to sup
port access to the OSLA~1. The signal \\ould then
travel hacK to the OSL\:'vl and its Signal splitter.
Once the Signal is splil. It would then be rerouled hack
to the SAlon a second pJlr and then terminated onto a
new pJlr that would tr:l\t:1 back to the OLC system.
\-lany SAl hoxes are ,urrently deployed with a
planned c:apaclty that \\ as derived from the planned

,apacltv l't the remote sileo In these cases. this relIef
rian will not work and more atreme cngineenng
would he needed (0 proVIde ADSL service lrom suc:h
>;Ites.

The cost of this work-around is likely to be very high.
Add to this the other costs at supporting ADSL SCfV

ices from a OSLAM at a remote sile and the installed
lirst costs for a DSLAM approach in this environment
may be too high to ever consider offering ADSL
services from a remote site.

Operational Issues for the DSLAM
The SImplicity of the DSLAM deployment. which
makes the OSLAM approach Jttractlve for early de
ployments. may be its primary weakness from an op
c:ratlons perspective. When deploying DSLA~1s

lhroughoul J regIOn. (he ..:ollectlon Df deployed
OSLAMs hecomes effectively a new overlay network.
The service order tlows through the legacy OS enVI
ronment. and these systems manage (he portions of the
servIce that are already reused when supporting ADSL
services. For example. the cable pair assignment and
(he port assignment are handled in the legacy systems.
Since (he DSLAM's element management system
(EMS) is not integrated into the current service order
process tlows. the servIce order drops out of the sys
tem when it needs to provision the OSLAM. The
service order then reqUires manual intervention before
the ADSL service order can complete. The remainder
,)1 the service order processing IS performed manuallv
With the EMS and any additional systems needed to
..:omplete the provisiomng beyond the OSLAM. The
hulk Dt the manual effort Involves the proVisiOnIng
Jnd Jsslgnment of a Permanent Virtual Connection
(PVC) hetween the customer and (he service proVIder.

In addition to the provisioning costs. the llverall ('p
c:ratlons costs are also affected by the efficiency 01 the
service assurance processes. The following IS an ex
J.mple (It the reasoning used in determining the ertl
-':1t:ncv of (his process.

An" sen"ICe assurance call he~tns \\crh simple TauiT
isolarion mechanisms. One of rhe tirsr roots generally
Ilsed arrer II1rerviewing The CUSTomer is (/ mewllic f(lor
leST 1.\1Ln. However. Ihe DSL4AJ does 1/01 SlIppOrT
uny MLT ucm·iTies. II/STead. The cratr personnel cOllld:
lise rhe class 5 swirch. which does slIpporT MLT Idr

iI/g. This IHlUid require access TO The clIsTOmer's T",le
phone I/umber. Depending on rhe sen'ice recora dp
proach raken. rhe cllsTOmer·s lelephone I/llmher ma\·
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Annual Service Provisioning Costs
(DSLAM Approach)

Integrated Line Card (ILC) Approach

The integrated line card approach emphasizes the effi
ciency o-f a solution that can be installed in eXisting
eqUipment and provIsioned using eXIsting processes.
It leverages the nOllon that the existing infrastructure
C;ln be ~oditied to support ADSL line cards. For ex
ample. Nortel has announced a product called a 1 Jleg
modem that can provide both voice and data services
trom ;l Single line card. This requires an upgraded
hackplane with circuit pack in the supporting shelf to
aggregate the traffic between the various line cards
and the interface to the transport network. but the rest
of the infrastructure remains essentially unchanged.
Integrated line cards are also planned for the Nonel
Acc~ssNode, Both Lucent and DSC have also an
nounced similar plans. with Lucent announcing Inte
grated line cards and hackplane upgrades for their
5ESS and SLC ~cnes products and DSC announcing
Integrated line cards and hackplane upgrades for theIr
Litespan product.

In developing an operations solution for Integrated
line cards. one or the gO;lls is [0 re-usc current process
tlows. The ADSL :ervice on integrated line -:;lrd
equipment can he modeled as a new Custom C;llling
Feature (also known as a CLASS service). CLASS
-.;erVlces arc provided on top of existing voice ser\'1ce
interfaces (e.g .. POTS) ;lnd the tlows to support this
type nf servl~e are robust. :'--lormal servIce ordenng,
disconnect. and -:hange orders are all current process
!lows. The sen'lce tlow tor CLASS features already
-.;uppOrts the nOllon that a specltic CLASS feature may
need feature-specItic data to complete an order. Thus.
the process tlows for these features support the han
Jling of feature-specific data from the service l)rder
proc-essor. through the OS systems. to the switch [hat
WIll provide the service. This will allow the ser\'1ce
proVider to write servIce orders uSing existing process
that can contain any Information needed (e.g. ,ub-

2:J0320022001

---_._-- _._-_.

'999
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J 000 ----------=---
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LJ~ing histoncal costs for -:urrent operations activities.
Bellcore has developed J ~d l)t operauons costs for J

,uhset ot the actlviues needed l<J support a network
hast.:d nn DSL-\~ls. This lndudt.:s work ctfons hast.:d
,m the annual growth In the customer hase. -:hurn In

the customer hase. and -:hange orders for t.:xisting
customers. It includes the operauons costs for servIce
provIsIoning of the copper plant. the DSLAf\.L ;lnd the
transport network, This does not Include -:osts lor
,1utside plant ;l-:tlvities. ,uch ;lS installauon of the
POTS splitter at the customer's premises, C,)mblning
these costs with vanous r~lles for these operations ac
tivitIes ;,md the overall number of customers leads to
an expected operations C,1st for service provIsIOnIng of
this network. These costs are shown In the follOWIng
figure and rellect a singie-\endor solution. We expect
rnultl-\cnoor solullons t,) have somewhat hIgher op
erallons costs. hut that ltle difference In costS wlil he
eqUivalent tor hath the DSLA:--t approach and the ILC
approach,

200000 +--------1

600.000 +-CJ A99ress".. ~----------,r

500.000 ......... MOd8taIe
:.Cons_,..,

400.000 +-=====---------'1
300000 +----------'1

n()t Ile eusli\ delermillell ,)/lce a H"OrK order nas heell
')suea. E..ell If the telef'110lle number HUS al·uliable.
:he .\fLT .\ \"Stem could ieSl the IOH·-trequenc\ ['onllec
!/l·lt\,. ,'( this tails, then rhe cran Cilll proceed lIilh
:heir /lorma! process, i-!O\l"el'er, If there IS connec
:il'il\ lor irm·-Jrequenc\·,en'/ce, JILT CUllnal prO\'ide
,1Il\' detinllll'e reedback. ,'Il the ubilir\" of Ihe loop (()
\uppo;r ADSL: Ir cannOl Jelecr illhe CUSlOmer has
beell re-urran~ed onro a weilin' with a load coil or If
,/ T! circuit was recen1/~' rout~d ill the same binder
group --(\Va situations Ihar make it impossible 10 sup
POrt ADSL sen'ice on the currenr loop.

In order to compute the operauons costs of a DSLAM
deployment. Bellcore has developed a hypothetical
market With three different market growth rates. as
Jeplcted In the follOWing figure. These market num
hers are used to drive Cl)StS llf nperaung a networK
hased on DSLAM or ILC technology,
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,cnhed data ratel to tlow through the exisling Intra
,tructure and processes ..!nd he delivered. ultlmatelv.
i,) Ihe ILC management system. This allows an ILC
approach to he deployed and immediately have a rela
ilVeiV rohust nperalions Inlrastructure In place.

Equipment Issues for the ILC
Deployment of the ILC approach is limited hy the
..lvallabillly of the hostIng equipment. The targeted of
lices need to have appropriate eqUipment. Most carn
ers have one or two preferred vendors. If an approved
ILC system is available from these vendors. the de
ployment of ADSL from these systems should be very
easy. A shelf of the system is cleared of CUSlOmers hv
lransfemng theIr servIce to another shelf. ()nce the
,helf is clear. It IS upgraded to suppOrt the ILC~. The
,helf is Ihen populated \\ Ith ILCs. The provlslonln\?
,ystems are updated to retlect the new features \ll

these line cards and servICe orders will then hegIn !l)
..lsslgn these cards as needed.

If these offices are not equipped wah a system that has
an approved ILC system. Il is possible to deploy a new
system from an approved ILC vendor to support the
new services. In a central office environment. it is
most feasible to deploy a DLC system inlO the office
and proVIde ADSL ,erVlce and POTS service from
that platform. Since space. power. and transport Cl

paclly IS generally available. this IS a feasible ap
[lroach. The cost elfectlveness t)f this needs to he
,tudled.\t remote 'Ites that are served hy a DLC
,ystem that does not have an approved ILC ,ystem.
:he ILC .lPproach does nnt have substantial advan
lages ()\er the DSLAM aoproach.

.\ malor advantage of Ihe ILC approach IS ItS conven
Ient access to the copper plant. With an integrated
card. a ,erVlce t)rder It) proVIde .\DSL servIce IS
translated InlO a request t,) change the wlnng ot a
customer 10 serve them trom a switch port capable of
,upportlng the .-\DSL ,en·lCe. Once the customers
POrt IS rearranged. the senlce order is translated Into a
request!l) move the customer's POTS servIce conrigu
ration from the old sWllch port to the new switch port.
.\t the central office. the customer" s line has a single
appearance on the MDF and is connected to one pIece
\)1" equlOment In the c\?ntral office. .-\lthough this IS

,upenor t,) the DSLA\1 Joproach. whIch requIres two
passes I)n the \lDF. ,:-Ie resulling congestion at the
\1DF is not i1kelv to sUDstantiallv impact the \Iabilitv
1)1" the .\DSL ,erVlce. However. unlike the DSLA\l

..Jpproach. the Impact 01 the ILC at a remote Slle is
mInImal. .\s prevlOuslv discussed. the outSide plant
design plans do not generally co-locate the SAl and
the remote equipment. This separation of equipment
makes Wiring a DSLAM into the circuit between the
SAl and the DLC system very difficult. The ILC ap
proach does not suffer from this. Since the line card
provides both POTS servIce and ADSL service. a sin
gle change at the SAl allows the customer to be con
vemently moved from a POTS line card to an inte
grated line card and provided ADSL services.

The ILC approach does have its limits. The line cards
to support ADSL services draw more power and sup
port fewer customers than a POTS-only line c:ard
could support in the same space. Consequently. Jny
,ystem that has ILCs deployed will lose effective
POTS capacltv to gaIn ADSL capacity. In otlices and
remote sites that are nearIng capacity. thiS may he
~'ome an Issue JS the market penetration of ADSL in
creases. Remote sites that are reaching capacity will
probably Incur an upgrade cost in the near future any
way.

Operational Issues for the ILC
The ILC approach requires an existing infrastructure
to be in place before service can be offered. In most
cases. this infrastructure is already available. In areas
where it is not avaIlable. m:w equipment can be de
ployed or these offices can be scheduled for future
phases of a service launch. This need for infrastruc
ture. which can delav Inltlal deployments. hears tre
rnendous henetits In the I)peratlng cost 01" this net
work.

Early operations costs are driven primanly hy the cost
\)1" learning new processes and systems. Errors In exe
cuting the new husiness process are translated into ad
ditional operating costs generated hy additional serv
ice calls. In addition. these errors can adversely alfect
the market perception of the carrier's brand Jnd lead
10 lost potential revenues I"or this service and mher
related services. The ILC approach minimizes the rIsk
1)1 these types of errors. It leverages the current proc
esses and systems and allows the craft personnel to
learn a minimum of new activities needed to enable
ADSL ,erVlces. The learnIng curves for an enhance
ment to an existing product are much less dramatic
and translate Into Immediate savings In the operatlons
costs of the new service.

The ILC approach immediately supports a strong level
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Without Jttempling to proJect the Impact these Issues
may have on the ADSL market penetration. a straight
-:ompanson of these approaches ,hows an operatlonal
,avlngs t"or the ILC J.pproach tl{ approximatelv S~8

rer lIne. These savings arc generallv Insensitive to the
:narket penetration.

Implications on Market Velocity
-\s the prevIous diSCUSSIOns Indicate. the ADSL mar
ket is divergIng in many areas. There J.re many J.p
proaches to deplOying ADSL. rangIng from ISPs de
ploying ADSL modems on ··dry copper·' to ILECs de
velopIng a new major service offering. Each deploy
ment 01 .-\DSL has brought a new service model to the
market. The service models affect JlI aspects of lhe
.-\DSL market. including the end-users. manufacturers.
J.nd servIce providers.

There J.re two approaches that appear to have sustaln
J.ble bUSIness advantages that meet the end-user serv
Ice needs: a regulated data service and an unregulated
Jata service. The regulated data service currently has

In order to compare the cost differences between the
DSLAM approach and the ILC approach. we assumed
that the market penetration for these two deployment
approaches is identical. This assumption may need to
be challenged. The DSLAM approach can he de
i110ved In more locations wllhout ~()ncern for the
.lvadable servIng eqUIpment. This may allow It [0

reach more customers more qUlcklv. At the same
!lme. the ability to deploy the ILC approach into areas
where lhe customers are served by DLC systems may
allow for a WIder deployment of ADSL services. The
perception of a ubiquitous service as a strong int1u
ence on a customer's willingness to pursue a new
servIce. In addition. the perception of ubiquity will
Jlso create additional incentive for ISPs to launch
.....DSL-hased access to their services.

2003200220012!xx)1999

Annual Service Provisioning
(lLe ApprOaCh}

Bellcore hJS estimated the "rerating costs t"or an inte
::;rated line card approach. L·,mg the same model o!
':()SIS developed 1m the DSL.-\:V1 approach. Bellcore
has developed a set nl ,1f\eratIOns costs tor the JCllVI
lies needed to support a networK based on ILC" lrom a
'Ingle vendor. This indudes the operations costs 1m
the same Jctlvities that vvere modded for the DSLAM
approach. Combming these ~()sts with vanous rates
lor these nperatIons aCli vIlles .ind prolech;:d customer
base leads to In expel:ted llper:ltlOnS cost tor this net
work. shown In the follOWing ligure.

The service assurance processes are also very t"amiliar
[0 the crait personnel. The placement of the line card
Into eXIsting equIpment that supports mechanIzed loop
lesting \ MLTI allows the crait to leverage theIr current
["'rocess 1m lault ISolatIon. The process beginS Wllh an
:ntervlew ot the customer Jnd service IlknlltlCatIOn.
Since the ILC uses the telephone number for lhe
,avice record idenlltier. the customer simply needs to

know their telephone number to begin the process.
During the Interview process. an MLT test can be per
formed. This can qUIckly identify if the problem IS
with the continuity of the cable plant. Of course. these
tests are not currently sophisticated enough to identify
Jll troubles with ADSL servIces. but they do provide a
strong Infrastructure to build the needed Jdditional
cxperuse required to make ADSL service Jssurance
cost effective.

,11 tlow-through rrovlsll)mng. Bdlcore ,'perations
,uppOrt ,vstems em provIde tlow-through ot" the InIe
::;r;.lled line ~J.rd provIsIoning Wllh minor s:stem en
'lancements ..lnd Wllhout Ihe need to devdop enIlre
new ,vstems. This trJnslates Into t"aster tlme-IO
market and lower support systems cost when com
[Jared to the DSLAM approach. The new servICe
tlows through the same process but requires new line
cards. The service provIsioning process has no proc
esses that the craft personnel need to learn. In effect.
the ILC is a new line card t"or the eXIsting servIces and
,me new servIce.
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'i,)IUlIOnS for L'biqUllous High-soeeo Data Network A.:cess :)crvlces

the advantage with better :lccess to Inlormation on the
Infrastructure. The unregulated data servIce may offer
~ more compelling investment opportunity if the
.:hallenges of integrating Information from the regu
lated carner and the unregulated carner can be solved
.:ompelltlvely.

The advent of the Integrated line card approach to
suPPOrting ADSL services has added new options into
the market. The idea of an integrated line card solves
many of the outside plant issues that are delaying
ADSL servIce from being deployed in remote sites.
At the same time. the carner is dependent on the em
bedded vendor to develop a cost-effective ILC solu
tion. This approach may proVIde :ldditional economi
cal advantages for carriers deploying a regulated data
service. An unregulated carner deplOying an ADSL
hased data servIce will relv on DSLAM technology.
Given the challenges of deploying DSLAMs In remote
,Ites and the current regulatory rulings regarding co
locallon of equipment at remote sites. it appears that
there are stili challenges that need to be solved belore
this approach can successfully compete with a regu
lated data service approach. Until that time. the in
dustry will likely see the current small-scale trials of
DSLAM-based ADSL service shift to ILC approaches
to economically support large-scale. ubiquitous ADSL
service deployments.
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The FCC should not permit or establish
regulatory impediments to the deployment of
efficient cost effective switch integrated
solutions.

- Affiliate Asset Separation

- Collocated Switching Equipment

~t, Loop Access is critical to enabling competition
and volume deployment of xDSL services.

{I The FCC should grant waivers of part 68 for xDSL
type products which are network friendly.
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Nortel is concerned that some areas of the current policy direction may limit
technology innovation and force Service Providers to resort to costly,
inefficient network architectures resulting in higher subscriber prices, slowed
deployment, and reduced availability of advanced services.

'ft!; Areas of NPRM Concerns
- In crafting its rules on full separation of affiliate assets, the Commission

should be careful not to preclude the use of integrated switch solutions by
either ILECs or CLECs. ILECs should not be forced to physically separate
the assets.

- The Commission should not force carriers to disable the switching
capabilities of the collocated equipment.

- Nortel recommends that the Commission adopt the 1/unconditioned" loops
and 1/qualified" loops categorization to ensure that the lowest cost and
functional loop be available to those carriers deploying xDSL on unbundled
loops.

- Nortel urges the Commission to grant waivers of part 68 for network
friendly products.
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••
••••••.... --+-e Splitter

•
MDF I •••••Switch

Data

• • • • • • • • • • • • • • • • • 7' ' , - ' •Router Central Office

Splitter

MDF

•••••

~

Data

Voice

........................ ~
Central Office •

DSLAM •
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• Speeds Deployment

• Eliminates need for Duplicated Common Equipment

• Minimizes Floor Space I Power consumption

• Avoids Duplicated Test Facilities

• Fits into existing Operations, Maintenance and Provisioning

systems

• MDF Space, Re-wiring & Re-grooming

• Digital Loop Carriers I Remotes (space and right of way

constraints)

CostE!lecti~e···sf:Jtitli(i';~!ititt.~l~~r'.fiitc~~s~111ibe~·to
be more affordable andavailabl~toallAmericans
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ILC

--DSLAM

Bellcore: "Solutions for Ubiquitous
High-speed Data Network Access
Services"

Using anticipated growth and churn rates, Bellcore estimated provisioning
requirements for copper plant, DSLAM and transport facilities and identified a
60% annual operations cost savings for an integrated line card approach - like the
Nortel ILC - versus a DSLAM deployment model.
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Integrated Networks provide
advanced services solutions
to the Low Density Market

..............,..
Central Offie, •

••••••••Voice •

••
Switch •

• •••••••••••••••••••••••••
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Full Range
of Services

POTS
Switch

Data
Routers

POTS
Switch

ISP&
Corporate
Networks

Voice and Data become Blurred in Future ATM Networks
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• Nortel has sold nearly a 1 Million xDSL (l-Meg Modem) Lines

• Deployment is very slow

• No cooperation on loop plant engineering.

• Excessive loop conditioning slows availability and drives
up cost.
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N ortel categorizes copper loops as follows:

"unconditioned" loops

"qualified" loops

'~Ea~$!~;EP~·
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The FCC should grant Part 68 waivers for xDSL type
products

1~ Part 68 waivers will speed deployment of network
compatible equipment

(it Nortel has 100 years experience in deployment of
loop access equipment and understands the
importance of spectral compatibility

,. Nortel's products are designed to be "Network
Friendly"

~~l Nortel is filing waiver requests for its xDSL type
products
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Nortel
- Developing cost effective switching integrated solutions and consumer

friendly, easy to deploy products, such as the l-Meg Modem.

- Developing technologies which are network friendly.

- Making innovative products available to consumers now.

t¥ Recommendation to FCC to realize advance service
deployment

- The Commission should be careful not to preclude the use of integrated
switching solutions by ILECs or CLECs.

- The Commission should adopt the "unconditioned" loops and
"qualified" loops categorization.

- Grant waivers of part 68 when the manufacturer can demonstrate that
its product will avoid harm to the network.
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