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Raymond L. Strassburger
Director,

Govemment Relations
Telecommunications Policy

Ms. Magalie Roman Salas EX PARTE NOTICE
Secretary

Federal Communications Commission

1919 M Street, N.-W. - Room 222

Washington, D.C. 20544

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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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.

If you have any questions, please communicate with the undersigned.

avmond L Strassburger
Director, Government Relations, 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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A Bellcore White Paper by Charles H. Woloszvnski

“...In 1989 Bellcore dreamed up a radical idea for using ordinary rwisted-pair telephone lines to transmit
information in video. image, and dense graphic formais...”” Kim Maxweil. Independent Editions. ADSL

Forum

Executive Summary:

High-speed Internet access based on ADSL (Asym-
metric Digitai Subscriber Line) technology is transi-
lioning trom a wvision into reality. The industry has
developed two approaches for designing ADSL
equipment: stand-alone DSLAMs (Digital Subscriber
Line Access Multiplexers) and integrated line cards
(ILCs). We examine the environmental and opera-
uons issues 10 determine the relative strengths and
weaknesses of these approaches when supporting
large-scale service deplovments. By examining the
detailed challenges of providing ubiquitous ADSL
service deployment. we 1dentifv several fundamentai
advantages of the ILC approach over the DSLAM ap-
nroach. cespecially when deploving service trom re-
mote sies.  We also project the service provisioning
aspects ot the operationai costs for equivalent service
depiovments ot each approach and idenuty a 60%
annual operations cost savings, or $38 per line per
vear. for the ILC approach. This savings only cap-
tures the difterences in the service provisioning proc-
uss: we expect that additional savings can be quanu-
fied regarding other aspects of the operations costs of
an ILC-based deplovment over a DSLAM-based de-
plovment.

Motivations for the Markets

The telecommunrcations ndustry is witnessing the
creation of a mass market for computer-based appli-
cations and data services. The well publicized demand
for Internet access is sumulating demand for high-
performance mass-market data services. This growth

in end-user demand s being sustained by underiving
social and technological trends like the integration of
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
browsing, 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 becomes a fixture in the
home and the set of networked applications for con-
SUMErs grows.

For established carriers. also reterred to as Incumbent
Local Exchange Carriers (ILECs). this growth in the
demand for data services presents an opportunity to
increase revenues and margin. [t also presents a threat.
Over the next several vears as cable operators. direct
broadcast satellite providers and other access provid-
ers enter this market with alternative access vehicies.
ILECs will be facing direct competition in their home
market for the first time — and for their most valued
customers: the on-line and Internet service subscrib-
ers. These consumers have a monthly telephone bill
that 1s 22% higher. have an income that 1s 42% higher.
have more telephone lines and are more likely to have
a cellular phone. For new carriers. also reterred to as
Competitive Local Exchange Carriers (CLECs). this
market 15 the cream of the crop and will tikely be their
first targeted market.

ADSL deplovment otfers [LECs. CLECs. and ISPs a
means to get to market quicklv and cost etfecuvely
with a high-speed data services solution. ADSL uses
existing copper lines. which total more than [40.7
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nuilion joops 1n the U.S.  ADSL converts exisung
iwisted-pair copper telepnone wires nto access paths
for mujtimedia and data communications.

Copper-based carriers are being threatened bv new.
compeutive high-speed data services. At the same
ume ADSL is being rolled out. cable companies. di-
rect broadcast vendors. and wireless industry plavers
are trialing competitive aiternatives with technologies
such as cable modems. satellite downloads. and Mul-
ichannel Multipoint Distribution System. To meet
these competitive threats — and protect thetr customer
base — these carriers must get ADSL out quickly.

Growth of ADSL and Competitive
Access Alternatives
u Dui-uD Modem @ ADSL O ISDN Bl Cable Modam |

nleinat Acceas Lines (nillians)
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Despite the existence ot credible drivers for the con-
sumer data services wave. future demand is difficult to
predict. Established service providers can minimize
the risk of serving this market by deploying ADSL. It
leverages existing investment in access facilities.
hence reducing capital costs.  Furthermore. ~ince
ADSL is an incrementally deploved technology. carri-
ers can rotl out service on a case by case hasis as cach
new subscriber asks for it

Infrastructure Challenges

ADSL service providers face a substanuial set of chal-
lenges. deploving a new iechnology into the current
environment. The past 30 vears of telecommunication
planning have left a substantal legacy of assumptions
and constraints that have a direct impact on the suc-
cesstul depiovment of ADSL services. Currentiy.
there are approximateiy 10.000 central offices and
16.500 switching svstems in the United States serving
140.700.000 access lines. Of these access lines, 19%
are being served by DLC svsiems. The rate at which
new customers are served by DLC is currentiy very
high. with the industry surveys reporting a range be-
‘tween 0% and 50% ot new lines served bv DLC

svstems. These DLC systems are deploved in several
different  configurations:  controlled-environment
vaults (CEVs). uncontrolled-environment buildings
known as huts. and smaller uncontrolled-environment
¢nclosures known as cabinets. These different serving
arrangements place very different constraints on
ADSL cquipment.

The diversity in the outside plant serving arrange-
ments for customers was developed to minimize op-
erations costs tor 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 be
transparent to the customer. This allowed the ILEC 1o
use any serving arrangement that was economical tor
a4 specttic set of customers. The customer is generally
unaware ot their serving arrangement. However. as
the ILEC plans to deploy a new service. it taces a di-
lemma. The ILEC can etther deploy the new service
where 1t 1s technically most convenient first, which is
generally out of central offices, or it can deplov the
new service to an entire geographic area, which makes
marketing the service simpler. if an ILEC pursues the
former option. they need to deveiop a strong market-
ing campaign that targets only those who can get the
service and avoids disappointing the consumers who
are not vet served. If an ILEC pursues the latter op-
tion. they need to develop a business case that can
support the larger capital investment. In anv case. the
long-term success of ADSL will require ubiquitous
service.

Therefore. a successtul ADSL deployment must be
capable ot providing coverage for all ot 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 capacity.
The main distributing frame provides a solid intra-
structure for managing any re-arrangements needed to
support ADSL access.

In contrasi. remote sites are a relauvelyv recent phe-
nomenon. These sites require substantial investment
by the carriers. both in terms of invested capital to
construct the site and in terms ot labor to locate sites
and negotiate acceptable terms for these sites. n or-
der to obtain the rights to establish these sites. carriers
have designed them to be generally small and unob-
trusive. At the same time. these sites have seen un-
precedented growth in the number of served custom-
ers. The advent of the fax machine. home offices.
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consumer access to the Internet. and teen lines have all
created tremendous growth in the demand tor POTS
fines. This growth has pushed manv remote sites o
their design hmits and bevond. Equipment manutac-
turers have worked to meet this growth by deveioping
higher density systems that can be retrofitted into pre-
viously deploved systems.

These newer. higher density systems have challenged
outside plant engineers o balance the deplovment 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.
Many remote sites are currently equipped at or above
their designed power backup consumption and have
no substantial additional power backup to support new
svstems for new services like ADSL.

All remote sites are engineered with some cooling ca-
pacity. In many cases. there is sutficient passive
cooling available that this i1s not a limiting 1ssue tor
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 lrends 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 sites. Since ADSL-based services are band-
width-intensive. remote sites that are ted by copper
facilities may not have sufficient bandwidth available
1o easily support new ADSL services. Remote sites
that are fed by tiber tacihities are more likelv o have

~pare lransport capacity pack 1o the central othice. It

not, 1L 15 possible to upgrade fiber tacilives to higher
data rates to provide reitef without requiring addi-
uonai outside piant construction. Upgrading trom a
SONET OC-3 10 a SONET OC-12 or OC-48 is now a
COMMOon practice.

In addition 1o the space. powering, cooling. and trans-
port challenges faced when trving to depiov new
ServiCes at remole sites. the simpie task ot gaining ac-
cess o the copper facilities at the remote site poses
special challenges.  Original engineenng guidelines
known as the serving area concept placed the remote
sites central o several distributon areas. Each distri-
bution area (DA) 1s designed with a serving area inter-
face {SAD (o support convenient rearrangements of
the feeder capacity 1o meet the varving needs of the
customers served by the distribution plant. This SAI

1s generallv not co-located with the remote site. In
addition. the teeder piant between the remote site and
the SAI is generally sized to meet the expected line
card capacity of the digital loop carrier system and
then hardwired to the DLC system. No pont ot re-
arrangement is generally available in the remote site.
This s especiaily true in the case ot CEVs. Thus.
there is generally no spare capacity between the SAI
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 the current environment. There are two of these
approaches. The earlier ADSL equipment designs
were based on the DSLAM model. This model as-
sumes that all the tuncuonality needed to support
ADSL services i1s placed in new cquipment with
mimimal impact on the existing infrasiructure. A later
ADSL equipment design. which has recently received
a lot of press coverage. i1s based on an integrated line
card (ILC) model. This model assumes that the cur-
rent infrastructure can be enhanced to support ADSL
service more cost-effectively than building a new in-
frastructure.

DSLAM Approach

The DSLAM approach emphasizes the carrier’'s need
o quickly deploy the equipment. regardless ot the ex-
isting infrastructure. By making very few assump-
tions about the deployment environment. the DSLAM
approach allows anv carrter to quickly install the
DSLAM eguipment into any oftice and begin offering
service. The DSLAM becomes a pre-switch adjunct
that the class 5 switch can essenually ignore. The
only interaction between the new equipment and the
existing equipment occurs when the serving loop is
rearranged at the MDF to first connect to the signal
splitter.  The low-frequency poruon ot the signai is
then rewired to the class 3 switch and the high-
trequency portion of the signal 1s then wired o the
DSLAM itsetf. The ease in which a DSLAM can be
deployed is very auractive for early service otferings.
Aggressive companies that are working to gain market
share and retain current customers can easily benetit
trom this approach.
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Equipment Issues for the DSLAM

The DSLAM approach deplovs well in the central o1-
nce environment.  DSLAMs require additional space.
nower. cooling, and transport capacity.  Central of-
tfices will generally have sutficient space. power.
cooling, and transport capacity 1o support a number of
DSLAMSs. Connection to the customer’s loop 1s ac-
complished with muluple passes across the MDF.

However. deploying a DSLAM into a remote site 1s
not as simple. Remote sites generally do not have
spare space. power. cooling. or transport capacity.
The deplovment of a DSLAM at a remote site may re-
guire additional equipment reconfigurations to create
this capacity. The DLC svstem may need to be up-
graded o a newer. lower power set of line cards. or a
higher density design to tree up power and space. [f
the site s in a CEV ana cannot support both new
cquipment and additionai power backup capacity. o
new power management process may need to be de-
veloped. When the CEV loses commercial power. this
process may require the 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
add cost to the deplovment of ADSL services in a re-
mote site and they may require some new construc-
tion. This construction mayv be needed to provide ad-
ditional transport capacitv and additional space in ar-
cus where the site was aiready near capacity. These
ractors may slow the deplovment rate of services 10
the atfected sites and mav. depending on the cost of
these additional actuivities. make service in some areas
nrofubitively expensive.

The final equipment issue for DSLAM service at re-
mote sites centers on access to the copper tacilities
themseives. In many areas in the US. the copper plant
4t the remote site 15 pre-wired between the backplane
of the DLC sysiem and the SAL If the DSLAM is 10
he deploved in the remote site, the DSLAM needs to
have access 1o the copper tacilities. To do this. it 1s
conceivable 1o run new copper tacilities 1o the SAI
and re-partition the SAL to allow some posts to sup-
port access to the DSLAM. The signal would then
ravel back to the DSLAM and its signal splitter.
Once the signal is split. 1t would then be rerouted back
to the SAT on a second pair and then terminated onto a
new pair that would travel back o the DLC svstem.
Many SAl boxes are currently deploved with a
planned capacity that was derived from the planned

capacity of the remote site.  [n these cases. this rehiet
plan will not work and more extreme cngineering
would be needed to provide ADSL service Irom such
sites.

The cost of this work-around is likely to be very high.
Add to this the other costs of supporting ADSL serv-
ices trom a DSLAM at a remote site and the installed-
first costs tor a DSLAM approach in this environment
may be too high to ever consider offering ADSL
services [rom a remote site.

Operational Issues for the DSLAM

The simplicity of the DSLAM deployment. which
makes the DSLAM approach attractive for early de-
plovments. may be its primary weakness {rom an op-
crattons  perspecuive.  When deploving DSLAMs
throughout a region. the collecuon of deploved
DSLAMSs becomes etfectively a new overlay network.
The service order tlows through the legacy OS envi-
ronment. and these systems manage the portions of the
service that are already reused when supporting ADSL
services. For example. the cable pair assignment and
the port assignment are handled in the legacy systems.
Since the DSLAM’s clement management system
(EMS) is not integrated into the current service order
process flows. the service order drops out of the svs-
tem when it needs to provision the DSLAM. The
service order then requires manual intervention betore
the ADSL service order can complete. The remainder
ot the service order processing is performed manually
with the EMS and any additional syvstems needed to
complete the provisioning bevond the DSLAM. The
bulk of the manual etfort involves the provisioning
and assignment of a Permanent Virtal Connecton
{PVC) between the customer and the service provider.

[n addition to the provisioning costs. the overall op-
erauons costs are also attected by the ctficiency of the
service assurance processes. The following 1s an ex-
ample of the reasoning used in determining the etfi-
ciency of this process.

Anv service assurance call begins with simple rault
isolation mechanisms. One of the first tools generaily
used arner interviewing the customer is a metallic {oop
test tMLT).  However. the DSLAM does not support
any MLT acnivities. [nstead. the craft personnel could
use the class 5 switch. which does support MLT resi-
ing. This would require access 1o the customer's ieie-
phone number. Depending on the service record ap-
proach raken. the customer’s relephone number mav
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not be eustly determinea once a work order nas been
ixsued. Even if the tetepnone number was uvallable.
che MLT svstem could rest the low-frequency connec-
rvirv.  If this tais, then tie cram can proceed with
their normai process.  Aowever. if there 15 connec-
dviry for fow-frequency service. MLT cannot provide
uny detinitive reedback n the ubilitv of the loop 1o
support ADSL. It cannor detect if the customer has
been re-arranged onto a raciliry with a load coil or if
a T1 circuit was recentiv routed in the same binder
group --two situations thar make it impossible 1o sup-
port ADSL service on the current loop.

In order to compute the operations costs of a DSLAM
deplovment. Bellcore has developed a hvpotheucal
market with three different market growth rates. as
depicted in the tollowing rigure. These market num-
bers are used 10 drive costs of operating a network
based on DSLAM or [LC technology.

Annuail Customer Base
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Using historical costs for current operations activities.
Belicore has developed a set of operations costs tor a
subset of the acuvities needed o support a network
hased on DSLAMSs. This includes work etforts based
on the annual growth in the customer base. churn 1n
the customer base. and change orders tor existing
customers. It includes the operations costs tor service
provisioning of the copper plant. the DSLAM. and the
transport network. This Jdoes not include costs tor
outside plant activities. such as instailation of the
POTS splitter at the customer’s premises. Combining
these costs with various rates tor these operations ac-
uvities and the overall number of customers icads to
an expected operations ¢ost for service provisioning of
this network. These costs are shown in the tollowing
figure and retlect a single-vendor solution. We expect
multi-vendor solutions tv have somewhat higher op-
crauons costs. but that the difference in costs will be
cquivalent for both the DSLAM approach and the ILC
approach.

Annual Service Provisioning Costs
(DSLAM Approach)
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Integrated Line Card (ILC) Approach

The integrated line card approach emphasizes the etfi-
ciency of a solution that can be installed in existing
cguipment and provisioned using existing processes.
{t leverages the notion that the existing infrastructure
can be modified to support ADSL line cards. For ex-
ample. Nortel has announced a product cailed a / Meg

modem that can provide both voice and data services

from a single line card. This requires an upgraded
backplane with circuit pack in the supporting sheif to
aggregate the tratfic 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 Nortel
AccessNode. Both Lucent and DSC have also an-
nounced similar plans. with Lucent announcing 1inte-
grated line cards and backplane upgrades for their
SESS and SLC series products and DSC announcing
integrated line cards and backplane upgrades for their
Litespan product.

[n developing an operations solution for integrated
line cuards. one of the goals 1s to re-use current process
flows. The ADSL service on integrated line card
cquipment can be modeled as a new Custom Calling
Feature talso known as a CLASS service). CLASS
services are provided on top of existing voice service
intertaces (e.g.. POTS) and the tlows to support this
type of service are robust. Normal service ordering,
disconnect. and change orders are all current process
flows. The service flow tor CLASS features already
supporis the notion that a specitic CLASS feature may
need feature-specitic data to complete an order. Thus.
the process tlows for these teatures support the han-
dling of feature-specific data trom the service order
processor. through the OS systems. to the switch that
will provide the service. This will allow the service
provider to write service orders using existing process
that can contain any information needed (e.g. sub-
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~eribed data ratey to tlow through the existing intra-
structure and processes and be delivered. ulumatelv.
v the ILC management svstem. This aliows an [LC
dpproach to be deploved and immediately have a rela-
avety robust operations inirastructure in place.

Equipment Issues for the ILC

Deplovment of the [LC approach is limited by the
availability of the hosting equipment. The targeted of-
fices need to have appropriate equipment. Most carmi-
¢rs have one or two preterred vendors. If an approved
ILC system is available trom these vendors. the de-
ployment of ADSL trom these systems should be verv
casy. A shelf of the svstem is cleared of customers by
ransterring their service to another shelf. Once the
shelf is ciear. 1t is upgraded to support the [LCs. The
shelt 1s then populated with ILCs. The provisioning
svstems are updated to retlect the new teatures ot
these line cards and service orders will then begin w0
assign these cards as needed.

If these oftfices are not equipped with a system that has
an approved ILC system. 1t is possible to deploy a new
system from an approved [LC vendor to support the
new services. In a central office environment. it is
most teasible to deplov a DLC system into the office
and provide ADSL service and POTS service from
that platform. Since space. power. and transport ca-
pacity s generallv available. this is a feasible ap-
proach. The cost etfectiveness of this needs to be
studied. At remote sites that are served by a DLC
svstem that does not have an approved ILC svstem.
the ILC uapproach does not have substanuial advan-
tages over the DSLAM approach.

A major advantage of the ILC approach is its conven-
wnt access 1o the copper plant.  With an integrated
card. a service order o provide ADSL service s
transiated 1nto a request to change the wiring or a

customer 10 serve them trom a switch port capable of

supporting the ADSL service. Once the customer's
port s rearranged. the service order is translated into a
reguest to move the customer’'s POTS service conrigu-
rauon trom the old switch port to the new switch port.
At the central office. the customer’s line has a single
appearance on the MDF and 1s connected to one piece
of equipment in the central office.  Although this 1s
supertor to the DSLAM approach. which requires two
passes on the MDF. the resulting congestion at the
MDF 15 not hikely to supstanually impact the viabitity
of the ADSL service. However. unlike the DSLAM

approach. the impact of the [LC at a remote site is
mimimal.  As previously discussed. the outside plant
design plans do not generally co-locate the SAL and
the remote cquipment. This separation of equipment
makes wiring 2 DSLAM into the circuit between the
SAl and the DLC system very difficult. The ILC ap-
proach does not sutfer from this. Since the line card
provides both POTS service and ADSL service. a sin-
gle change at the SAI allows the customer to be con-
veniently moved from a POTS line card to an inte-
grated line card and provided ADSL services.

The ILC approach does have its iimits. The line cards
to support ADSL services draw more power and sup-
port tewer customers than a POTS-only line card
could support in the same space. Consequently. any
svstem that has [LCs deploved will lose effective
POTS capacuty o gain ADSL capacity. [n offices and
remote sites that are nearing capacity. this may be-
come an 1ssue as 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
o be in place before service can he offered. In most
cases. this intrastructure is already available. In areas
where 1t is not available. new equipment can be de-
ploved or these offices can be scheduled for tuture
phases ot a service launch. This need for intrastruc-
ture. which can delav ininal deplovments. bears tre-
mendous benetits in the operaung cost ot this net-
work.

Early operations costs are driven primarily by the cost
of learning new processes and systems. Errors in exe-
cuting the new business process are translated into ad-
ditional operating costs generated by additional serv-
ice calls. In addition. these errors can adversely attect
the market perception of the carrier’s brand and lead
1o lost potenual revenues tor this service and other
related services. The ILC approach minimizes the risk
of these tvpes of errors. [t leverages the current proc-
esses and systems and allows the craft personnel to
learn a minimum of new activities needed to enable
ADSL services. The learming curves tor an enhance-
ment to an exisung product are much less dramatic
and translate into immediate savings in the operations
costs of the new service.

The ILC approach immedia[él_v supports a strong level
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af tlow-through provisioming.  Bellcore operations
~upport svstems can provide tlow-through of the inte-
crated line card provisioning with minor system cn-
hancements and without the need 1o develop entire
new svstems.  This translates into faster ume-to-
market and fower support systems cost when com-
pared to the DSLAM approach. The new service
tTows 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 tor the existing services and
ONE NEW Service.

The service assurance processes are also very tamiliar
10 the crart personnel. The placement of the line card
into existing equipment that supports mechanized loop
tesung (MLT) allows the craft to leverage their current
process for tault 1solanon. The process begins with an
nterview ot the customer and service wdenttication.
Since the ILC uses the telephone number for the
service record idenufier. the customer simply needs to
Know their telephone number to begin the process.
During the nterview process. an MLT test can be per-
formed. This can quickly identfy if the problem is
with the continuity of the cabie plant. Of course. these
tests are not currently sophisticated enough to identfy
all troubles with ADSL services. but they do provide a
strong infrastructure to build the needed additional
expertise required to make ADSL service assurance
cost etfective.

Belicore has estimated the operating costs for an inte-
arated line card approach. Using the same model of
costs developed tor the DSLAM approach. Bellcore
has developed a set of operatons costs for the activi-
nes needed to support a network based on ILCs tfrom a
single vendor. This includes the operations costs for
the same activities that were modeled tor the DSLAM
approach. Combining these costs with various rates
tor these operations activities and projected customer
base leads to an expected operations cost tor this net-
work. shown n the tollowing figure.

Annual Service Provisioning
(ILC Approacn)
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In order to compare the cost differences between the
DSLAM approach and the ILC approach, we assumed
that the market penetration tor these two deployment
approaches is identical. This assumption may need to
he challenged. The DSLAM approach can be de-
sloved 1n more locations without concern for the
avatlable serving equipment.  This may allow 1t w0
reach more customers more quicklv. At the same
nme. the abilitv to deploy the ILC approach into areas
where the customers are served by DLC systems may
allow tor a wider deployment of ADSL services. The
perception of a ubiquitous service as a strong influ-
ence on a customer’s willingness to pursue a new
service. [n addition, the perception of ubiquity will
also create additional incenuve for ISPs to launch
ADSL-based access to their services.

Without attempting to project the impact these issues
may have on the ADSL market penetration. a straight
comparison of these approaches shows an operational
savings tor the ILC approach of approximately 538
per line. These savings are generally insensitive (o the
marketl penetration.

Implications on Market Velocity

As the previous discussions indicate. the ADSL mar-
ket is diverging in many areas. There are many ap-
proaches to deploving ADSL. ranging from [SPs de-
ploving ADSL modems on “dry copper” to ILECs de-
veloping a new major service ottering. Each deploy-
ment of ADSL has brought a new service model to the
market. The service models attect all aspects of the
ADSL market. including the end-users. manutacturers.
and service providers.

There are two approaches that appear to have sustain-
able business advantages that meet the end-user serv-
ice needs: a regulated data service and an unregulated
Jata service. The regulated data service currentty has

Cooyngnt © 1998 Beiicore. All Rights Reservea



Soluuons for Ubiguttous High-speed Data Network Access Services

the advantage with better access to information on the
intrastructure. The unreguiated data service may offer
4 more compelling investment opportunity if the
challenges of integrating information trom the regu-
lated carrier and the unreguiated cammer can be solved
competitively.

The advent of the integrated line card approach to
supporting ADSL services has added new options into
the market. The idea ot an integrated line card solves
many of the outside plant issues that are delaying
ADSL service tfrom being deploved in remote sites.
At the same time, the carmier is dependent on the em-
bedded vendor to develop a cost-etfective ILC solu-
tion. This approach mayv provide additional economi-
cal advantages for carriers deploving a regulated data
service. An unregulated carrier deploving an ADSL-
based data service will relv on DSLAM technology.
Given the challenges ot deploving DSLAMS in remote
suies and the current regulatory rulings regarding co-
location of equipment at remote sites. it appears that
there are sull challenges that need to be solved betore
this approach can successtully 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 deplovments.
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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

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

* 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.

* 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 “unconditioned” loops
and “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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* Speeds Deployment

e Eliminates need for Duplicated Common Equipment
e Minimizes Floor Space / Power consumption

e Avoids Duplicated Test Facilities

* Fits into existing Operations, Maintenance and Provisioning
systems

e MDF Space, Re-wiring & Re-grooming
» Digital Loop Carriers / Remotes (space and right of way
constraints)

Cost Effective Solutions enable Advanced Services to.
‘be more aﬁordable and avuzlable to all Americans
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Using anticipated growth and churn rates, Bellcore estimated provisioning
requirements for copper plant, DSLLAM 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.

16
14 /4
12
10 -

q P ILC

) P - -DSLAM
4 —
2 +—< -

0 4 ; ' : - Bellcore: “Solutions for Ubiquitous
High-speed Data Network Access
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Integrated Networks provide
advanced services solutions
to the Low Density Market
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Data ISP &
POTS Routers Corporate
Switch Networks

Full Range
of Services

Integrated
Voice & Data

POTS
Switch

Voice and Data become Blurred in Future ATM Networks
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l.oop Access
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*Nortel has sold nearly a 1 Million xDSL (1-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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Nortel categorizes copper loops as follows:

“qualified” loops
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All consumers realized

a significant increase | : 1(~-1607 ff) Damaged Outside Plant |
in data rates over : | 0 None
today’s modems (RS 0 Load Coil
y 1(~947ft) ISDN Interferer
0 AM Transmitter
0 HDSL Interferer
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The FCC should grant Part 68 waivers for xDSL type
products

* Part 68 waivers will speed deployment of network
compatible equipment

* 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”

* 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 1-Meg Modem.
- Developing technologies which are network friendly.

- Making innovative products available to consumers now.

* 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.

Page 16



