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On January 7, 1999, AT&T and MCI WorldCom met with Katie King, James Eisner, fun
Zolnierek, Bob Laube, Richard Smith and Abdel Eqab ofthe Commission sdto present and
discuss several empirical analyses that we performed relative to the switching input values that
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Richard Clarke, Catherine Petzinger and Mike Lieberman ofAT&T, and by Mark Bryant and
Chris Frentrup ofMCI WorldCom.
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It is important that the RUS data be made as consistent as possible with the FCC's
Depreciation/CPR data. It was noted at the December I, 1998 switching workshop that
the RUS data probably does not include the costs ofcentral office power or main
distributing and protector frames. AT&T and MCI WoridCom propose that the RUS
switch prices ~increased by the appropriate amounts, as contained in the HAl 5.0a
inputs, for power and MDFlProtector. In perfonning the statistical analyses described
below to detennine the appropriate Synthesis Model input values for switching. we have
adjusted upward the switch costs reported in the RUS data set in the above-described
fashion.'

HostlRemote Price Anomalies - Regression Functional Form

The primary difference between a host switch and remote switch is in the extent and
complexity of the "getting started equipment," associated with each type ofswitch (e.g.,
switch central processor functions. S8? non-scaleable equipment. maintenance and
testing, call recording for billing purposes, etc.).2 Because most of these functions for
lines terminating a remote switch are perfonned at that switch's host, very little of this
type of "getting started~' equipment is required at the remote. In contrast, the scaleable
equipment used to terrrtinate lines and trunks and to perfonn basic call processing is
essentially the same at the host and remote. In fact, the line units used by Lucent SEe
Remote Switching Modules are identical to those used blSE host or stand-alone
switches.3 Similarly, the line cards used in Nortel DMS 100 host or stand-alone
switches are the same as those used in OMS 100 remotes, or in DMS 10 host or remote
switches.· These Lucent and Nortel switches likely make up virtually 100% ofthe
depreciation data set used in the regression.5

I Per HAl S.Oa default input values, an upwards adjustment ofS12 per line was made for MDFlProteetor.
Power investments based on the switch's line size were added as follows: SSOOO for 0-1000 lines, SIO,OOO
for 1000-5000 lines, 120,000 for 5000-25,000 lines, S50,000 for 25,000-50,000 lines, and S25O,000 for
over 50,000 lines. The resulting data set is attached on diskette.
2 In the following discussion, the term "host switch" includes both those host switches that have remote
switches 5ubtending them, as well as switebes that are "stand-alones...
3 In the Lucent switch. the same Switch Module (SM) that terminates lines or trunks at a host/standalone
switch is placed remotely using copper or fiber. All line and trunk terminating equipment components at
the host SMs are the same at the remote SMs.
4 In the Nortel switches, the same Line Concentratins Module (LeM) that tenninates lines at the
host/standalone is plaeed at the remote site. The LCMs at the host and remote saCs use identiealline eard
components.
$ Specific manufacturers are not ident.ifJed in the RUS data set, however I majority of the equipment is
likely to be Nortel.



For these reasons, and because there is no reason to expect any consistent differences in
customer usage on host versus remote lines, the scalable costs of line tennination
equipment required at a host or remote should be almost identical. Thus, any statistical
model specification for switching costs should require these variable per-line costs to be
identical across host and remote switches. To accommodate this, AT&T and MCI
WorldCom have refonnulated the FCC Proposed functional fonn as follows to enforce a
single per line variable cost, rather than separate host and remote per line variable costs.

Cost =a +PI·Lines +p,·Host + pJ·Ln(I'ime) + p4·Lines·Ln(I'ime)
+ pj·Host·Ln(I'ime) + G

Which converts to the following reduced foms for host and remote switches:
/

Host Cost = AI + B·Lines,
where: AI =a + 131 + pJ·Ln(I'ime) + pj·Host·Ln(I'ime), and

B =131+ /3<1·Ln(fime)

Remote Cost =A] + B·Lines.
where: A] = a + /3J·Ln(fime), and

B = /31+ fJ<I·Ln(fime).

Estimating the above functional fonn for 1997 provides the following switching cost
coefficients:6

Host constant (AI):
Remote constant (A2J:
HostlRemote J)C?r line variable cost (B):

$290,601
$146,808

$83

While the remote constant maya seem a little high, it should be remembered that this
constant captures the costs of both small and large remotes - and some large remotes can
be very large. For example, there are eleven remotes out of the 720 remotes included in
the combined data set that have greater than 10,000 lines. To give an idea of the
heterogeneity in remote sizes provided by the dominant vendors. consider the following.
Small remotes generally are provided by Nortel and consist of its 192 line RSLM, 640
line RLCM, and 1024 line RSLE. Midsize remotes serving up to approximately 5,000
lines are available from both Nortel and Lucent, and consist of the Nortel RSC-S, and the
Lucent RSM and ORM. In the larger size category, Nortel provides dual RSC-S's that
can serve 10,000 lines, and the new Lucent EXM-2000 can serve up to approximately
20,000 lines.7 The depreciation data set includes all but the Lucent EXM-2000 remote,
with the largest number ofremotes being the -5,000 line-size from each vendor.·

, Summary outputs from this regression are attached.
7 A copy of the Nortel web pages definina these remote types is attlcbcd.
• Because of the heteroaeneity in the c:aplCities ofdifferent remote switchin. modules and Icnowledae of
vendor pricq practices, AT&T and Mel WorldCom believe chat pttinrstlrted cost for remotes should
vary by classes of line size, e.g., 1·1500 lines, 1500-5000 lines, and over 5000 lines. Unforbmatety, the



AT&T and MCI Worldcom have not been able to determine precisely which switches
from the depreciation and RUS data sets were included in the FCC's regression analysis,
but we have been able to approximate closely the FCC's switch selection. Should more
detailed information about the FCC's switch selection process be made available, our
selected data set could be fine tuned. Please note that AT&T and Mel Worldcom do not
necessarily endorse the prices derived from the above-reported regression studies as.
correct for forward-looking TELRIC studies. The FCCIRUS data set still appears to
contain some irregular observations. For example, the switch indicated as serving nine
customers is likely a data error, or the switch may be serving multiple functionalities (i.e.,
wireless, frame relay or combination local/tandem.) that may elevate implied switch
costs. AT&T and MCI believe that other available data suggest that forward looking
switch prices ar<!lower than those suggested by these historical depreciation data and
small-company RUS data.9 In all events, AT&T and MCI WorldCom recommend that
the cost ofswitching (fixed plus variable) should not be permitted by the Synthesis
Model to exceed $500 per line. 10

Other Inputs Impacted by Switch Price Curve

The depreciation studies (and the adjusted RUS data) for switching include all
investments necessary to make the switch operational. These costs include telephone
company engineering and installation, the main distributing frame (MDF), protector
frame (often included in the MDF), and power. To take advantage ofthe information
about these ancillary costs implicit in these data, AT&T and MCI WorldCom propose
that the costs ofMDF I power and telephone company engineering and installation remain
as part of the total switch price for cost modeling purposes. To accommodate this
augmentation implicit mthe input data, the HAl 5.0a input values for these switching
cost components must be set as follows to avoid double counting these investments.

HAl5.0alnput Name
HAl

ValueInput ##

MDFlProtector Inv. per Line B79 SO.OO

Switch Installation Multiplier B81 1.0

Power (all 5 inputs) B88 $0.00

Turner Plant Index! Telephone Plant Indices

data set available here appeU'S to be insufficient to pennit statistical identification of these finer COlt
distinctions.
9 See charts labeled Public Data Switch Price Points Per Line
10 Ifthe Synthesis Model uses any linear equation for switching costs, extremely hip switching costs will
be generated for "wire centers" with small numbers orIines. Because switching costs in excess of $SOO
per line are likely not representative ofefficient forward looking engineering pt'IIClice, ATAT ad Mel
WorldCom recommend that the Synthesis Model pennit no wire center te exceed SSOO per line in toea!
switching cost.



Staffhas asked for comments regarding the appropriateness of the Turner Plant Index.
AT&T and MCI WorldCom do not support the use ofdata adjustments based on the
Turner Price Index, or other similar telephone plant indices. This is because these indices
are only accounting mechanisms, and do not adequately capture the change in telephone
switch prices over time for forward-looking economic cost purposes. This is evident
from BeUSouth's discussion of the TPI: "It should be noted that TPI forecasts are
forecasts of installed equipment price changes. Ther are not intended to be f~asts of
technology changes or productivity improvements." 1 Simply restating the historical
costs of embedded technology will not capture the huge capacity increases and equipment
component price decreases that have occurred in the electronics industry and the switch
industry in particular.

One example of'such an uncaptured technology change can be found in trunk terminating
equipment. Recent trunk terminating equipment can terminate twice as many trunks,
with no corresponding doubling in the price of this equipment relative to older
equipment. Thus, the cost per trunk has declined significantly. In addition to
technological improvements, the switch manufacturers have been adding functionality
that make new switch installations more efficient, thereby increasing productivity.
Because the TPI is defined to ignore technological improvements and productivity gains,
the TPI will misestimate price trends of switching equipment.

The FCC's statistical approach of restating aU switch investments to 1997 dollars is
appropriate, especially when the adjustments are made to the regression fonns proposed
above. It is reasonable, however, that price declines not be trended significantly beyond
the data period because other data suggest that the historically large percent price
declines seen in recent.years may not continue. 12

DLC Credit

Terminating GR303 IOLC lines is significantly less expensive than analog Jines. 13 This
is due primarily to [1] the elimination ofa MOF and protector frame termination, and [2J
the economic efficiencies oftenninating multiple lines on a OS-1 trunk termination
instead of individual analog line terminations.

But even in the recent RUS and depreciation data on switch installations, the percent of
OLC lines deployed is much less than is engineered by any of the TELRIC cost models.
Thus, the switch cost infonnation provided in the RUS and depreciation data do not
reflect adequately the cost savings that would be realized if 6()+0,4 of lines are terminated
on OLC - as occurs in the TELRIC models. Hence, the forward-looking switch
investments for these models need to be adjusted downward from what is implied by the
RUS and depreciation data to reflect the larger fraction ofDLC lines that they engineer.

II BeliSouth USF Responses to FCC StatTQuestions oflune 2.1, J998 filed Bn198. Question 2, pap Jof
2.
12 The NBJ report shows this trend attenuating as well.
IJ Petzinger Supplemental Direct Testimony in Rhode Island UNE proceedin&, Docket 268J November 10
1991, indicated dw port costs decreued by u much u 67%. .,



Because the gross switch cost "credit" for tenninations on OLC should be approximately
$20.00 per line,14 but the average fraction ofOLC in the historical data is roughly 15%
(or one quarter of the 60+% OLC usage engineered in the HCPM),1S AT&T and MCI
WorJdCom recommend that the "net" DLC credit be SIS per line. 16

Switch Capacity Constraints
- .

AT&T and MCI WorldCom recommend increasing the switch line and traffic capacity
constraints to confonn with more recent switch vendor-publicized capacitiesY AT&T
and MCI WorldCom's original values for call attempts, CCS and line capacities are now
dated, and too conservative relative to current technology. Thus, we recommend that
these capacities be increased according to the vendor publicized capabilities, as shown in
the attached table.

SS7-Related Investments

AT&T and MCI WorldCom's initial values for the STP and SCP investments were
obtained from a 1994 AT&T capacity study. Although it is certain that these signaling
investment costs have come down substantially in recent years - due to increasing
competition among SS7 equipment manufacturers, improvements in technology, and
scale economies engendered by the huge increases in demand for SS7 equipment
resulting from CLASS and 800 number portability and the current SS7 deployments for
local number portability, AT&T and MCI WorldCom had no alternative information on
prices. BellSouth has provided price infonnation that is substantially lower than AT&T
and MCI WorldCom's now dated estimates. II We propose that BellSouth's prices be
adopted. These are included in the attached table of recommended changes to the inputs.

14 Of this $20.00 savings, $12.00 IUises because MDFlProtectors are not needed in the switch for incoming
lines terminated on DLC because these "lines" are terminated on switch trunk equipment and not line
equipment In addition. multiple line cards are not needed at the switch because these are aIrady
provisioned with tbe OLC equipment The remaining S8.OO results from fUrther per-line efficiencies
realjzed from taminltina at the digital trunk level rather than at the anaJoaline level (e.l-. pnter USlge
concentration, eliminated line cards and line units, and the relatjvely lower cost to tenninate IrUDks~ing
DLC Jines compared to analog lines, etc.).
15 I5%'60% - 25%.
16 25%.$20.00 - SJ 5.00
17 See Norte! and Lucent websites for line and call capacities (copies attached). The CCS capacity was
increased proportionately to allow the Jarser number of lines and call Ittempcs.
"BeIlSouth Bn198 Ex PIIte re CC Docket Nos. 96-4S and 97-160, AuaeJunent to Question I.



Table

The foJIowing table identifies switch-related inputs that AT&T and MCI WorldCom
propose be modified from the HAl original value.

HAl Input Name HAl HAl Original Value Recommended Value
Input

Number
Switch Real-time Limit. 863 1-1000 lines 10,000 1-1,000 lines 200,000
Busy Hour Call Attempts 1,000-10,000 lines 50,000 1,000-10,000 lines 200,000

10,000-40,000 lines 200,000 10,000-40,000 lines 1,000,000
/ 40,000+ lines 600,000 40,000+ lines 1,000,000

Swilch traffic limit, BHCCS B64 1-1000 lines 30,000 1-1,000 lines 800,000
1,000-10,000 lines 150,000 1,000-10,000 lines 800,000
IO,Q00-40,ooo lines 600,000 IO,Q00-40,OOO lines 5,000,000
40,000+ lines 1,800,000 40,000+ lines 5,000,000

Switch maximum equipped 865 80,000 100,000
line size
MDF/Prot Inv. per Line 868 SI2.00 SO.oo (included in switch price)
Analog Line Circuit Offset 869 S5.00 S15.OO
for OLC lines, per line
Switch installatIon 870 1.10 1.0 (mcluded in switch price)
multiplier
End Office Switch lnv. B71 80C and large ICO S242.73 Replaced by Host and Remote
Constant Small ICO $416.11 fIXed and variable coefficients
EO Switch lnv. Slope Tenn 872 -14.922 Replaced by Host and Remote

fIXed and variable coefficients
Power Investments 877 $5,000-$250,000 $0.0 (included in switch price)
Min. STP lnv., per pair BI53 $1,000,000 S224,000
Line Tenn, Both Ends BI54 $900 $725
SCP 8163 $20,000 $2,444
rnv.!Transaction/Second
Host Fixed (Constant) Multiple values· S290,487
Host Variable per Line Multiple values· $83
Remote Fixed (Constant) Multiple values· SI47,078
Remote Variable per Line Multiple values- S83

·The fonner values are not shown as they are nOC defmed the same for the new values. In addition to the
definition of the various line sizes being changed, the proposed recommended values include telephone
company engineering, installation, MOF, Protector and Power. In addition, the new values incorporate the
data used in the Proposed FCC switch price estimates from both large and small companies, making
separate small and large company coefficients unnecessary.



SUMMARY OUTPUT

Regl8ssion·Statistics
Multiple R
R Square
Adjusted R Square
Standard Error
Observations

ANOVA

89.4%
80.0%
79.9%

1,748,736
1,288 \

df . SS- .. I.fS F Significance F
ReQression 5 1.56371E+16 3.13E+15 1,023 0
Residual 1,282 3.92045E+15 3.06E+12
Total 1,287 1.95576E+16-- StandiirclEtror tStatCoetricients P-vaJue Lower 95" Upper 95" Lower 95.0" Upper 95.0%
Intercept 547,317 496.595 1.10 0.27 (426,911) 1,521,546 (426,911) 1,521,546
lines 505 34 14.97 0.00 438 571 438 571
hosUsa 3.611.444 1,043.123 3.46 0.00 1,565,028 5,657.861 1.565,028 5,657,861
LN{t/me) (156,147) 246,192 (0.63) 0.53 (639.130) 326,836 (639,130) 326,836
Lines eIN{Time) (164) 16 (10.17) 0.00 (196) (133) (196) (133)
Host elN{Tune) (1,351,938) 521,680 (2.59) 0.01 (2,375,378) (328,497) (2,375,378) (328,497)

Alpha 547.317 Calculated for
Beta 1 505 1997
Beta 2 3,611,444 Host Constant (A1) 290,601
Beta 3 (156.147) Remote Constant (A2) 146,808
Beta 4 (164) HosURemote per line variable cost (B) 83
Beta 5 (1,351,938)
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Systel11Jf()r Network ,9perators

Switching and Access Solutions
Switching Systems
For more information go to www.lucent.comlnetsysl5ESS/products.html

5ESS~ AnyMedia™ Switch
is a multi-service, software-based digital switching system designed to
evolve with the changing needs ofcommunication service providers, and
features the following:

• High Reliability: The SESS AnyMedia Switch has the least amoWlt
ofdowntime of any switch in its class according to analysis of the
latest U.S. FCC reports. The reports reveal that among four major
switch vendors, the 5ESS Switch was the most reliable in four
standard performance categories and set new benchmarks in two key
areas.

• Modular Design: The switch's design sets it apart from all others
with its intelligence being spread out into modules. This unique
architecture allows growth in increments simply by adding modules.
Separate modules, rather than entire switches, can be dedicated to
specific services, such as long distance. Therefore, adding new
services when and where the provider needs to, becomes quick and
easy. Also, remote switch modules can be located up to 600 miles
from the host switch, making it easy to enter new territories.
Basically, the switch supports·any network strategy without locking
the service provider into a specific future and without interrupting
current services.

• Market Leadenhip: With an embedded base ofmore than 104
million lines and 48 million trunks served by four thousand host
switches in more than SO countries worldwide. the 5ESS Switch is a
market leader. A full-sized 5ESS serves up to 200,000 subscriber
lines and over 100.000 trunk lines, with flexibility to meet the most
diverse business needs.

SESS Switcb Compact Dhdtal E,;cblDce (COX>
A smaller sized confipration serving up to 37,000 lines, ideal for rural
areas or campus locations offering voice, video, or data services.

SESS Switch Very Compact Dilital E,;cbaDce <VCDXl
The smallest configuration serving up to 20.000 lines with the same
services, quality and reliability as the full sized SESS Switch.

PacketStar Gateway SolatioD
provides a single virtual transport system to interconnect voice and data
applications, and thus alJows signaling information to be cmiecl from the
VOice network through the packet data network. This system increases the

http://www.lucentcomlwhatlprodover/OlcJs.html 1/4/99
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amount of traffic that can be carried over data networks and greatly
simplifies operations by managing broadband pipes rather than individual
trunk groups. Service providers use Packet Star Gateway Solutions to
simplify long distanceltoll voice and data network operations. This gains
them cost savings and generates new revenue.

AnyMedia MultiService Module (MSM)
Integrated in the 5ESS Switch. the MSM is the bridge from the public
switched telephone network to various data networks such as the Internet or
ATM networks. Service providers with a SESS Switch now can quickly and
easily offer Internet access, Internet telephony services, or other popular
data services, while simplifying network operations and protecting current
investments.

AnyMedia Express Access Interface Unit (AIU)
A virtually non-blocking line unit, the AIU relieves line-side congestion
problems caused by long hold-time calls such as those to the Internet or
data networQ. When long hold-time callers are moved to the AIU, they get
a direct one-to-one connection, rather than tying up circuits traditionally
shared with other callers.

AnyMedla Switching Software
Lucent delivers software releases for the SESS Switch on an ongoing basis
to help service providers speed deployment ofnew services such as long
distance, Centrex, number portability, and ISDN PRJ enhancements and
other residential and business services.

Access Systems
For more information go to
www.lucent.com/netsyslsupercommlaccess8.html

AnyMedia Aceess System
is Lucent's third generation digital loop carrier that contains the application
packs and software to deliver voice and data services. Versatile because of
its small size, an AnyMcdia Access System can be deployed in a central
office, remote tenninal or even outside plant environments. As a global
open platform, the AnyMedia Access System supports standard network
interfaces, including TR303/08 and V5, so it can connect to any switch. The
AnyMedia Access System also uses Lucent's AnyMedia "plug and play"
application packs-cards that let service providers "plug-in" applications as
the market demands them, adding broadband services like ADSL
incrementally.

SLCe-2000 Access System
is a multi-service digital loop carrier platform which has an integrated
SONEr OC-l, 3 and 12 multiplexer backplane that allows the service
provider to in~arate analog modem traffic, Integrated Services Digital
Network (ISDN) and Digital Subscriber Line (xDSL) technolo&>, over a
single access architecture.

SLC~ CODnectReachTH Acceu System
is a multiservice access solution providing 24 FX voice lines, PBX routing
capabilities and lObaseT LAN interfaces. It resides on the customer's
premises and integrates voice and data traffic ofa small to mid-sized
business onto a single T1 line that connects directly to a SLC-2000 Access

http://www.lucent.comlwhatlprodover/OIeJs.html
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System.

SLC~ Series S Carrier System
is a full service digital loop carrier designed to support residential and
business markets. Each Series 5 system dual channel bank (DCB) provides
192 channels ofservice. CWTently, this carrier system offers over 130 DSO
services deployable on Tl, DSX-l or fiber via outboard facilities,
everything from POTS to ISDN and xDSL.

SLC~ LiDeReaeh™ Access System
is a small line size digital loop carrier system that interfaces directly with a
switch and provides a variety ofstandard and special voice services to small
residential and business serving areas requiring 48 Jines or less.

Multi-Serviee Distant Terminal (MSDn
is a Fiber-in-the-Loop (Fm) extension of'the SLC-2000 Access System or
SLC Series 5 Carrier System targeted to residential and small business
applications that provides rich narrowband services at a low cost and in a
compact, modular design.

DDM-2000 FiberReach Narrowband Shelf
is an extension ofthe SLC-2000 Access System targeted to residential and
small business applications that provides rich narrowband services at a low
cost and in a compact, modular design.

ADSL PortfoUo
For more information go to www.Jucent.com/gsplwww/wSh.html

The portfolio includes a common integrated platform for new builds, lines
served off ofembedded base Central Office (CO) and Digital Loop Carrier
(DLC) equipment, solutions for data network overlays and a standalone
Digital Subscriber Line Access Multiplexer (DSLAM). The portfolio also
features a common element management system.

• ADSL for the AnyMedia Access System Using ADSL application
packs that fit in the AnyMedia Access System in both CO and
Outside Plant environments, this solution supports both Full-rate and
Lite versions ofADSL using ATM over DMT.

• ADSL for the SESS AnyMedia System Using ADSL application
packs that fit in the SESS Switch-Integrated AnyMedia Express
module, this solution supports both Full-rate and Lite versions of
ADSL using ATM over DMT.

• SESse LlDkReaeh™ Access System Using a switch-integrated
Westell SuperVision111 shelf, this ATM over DMT solution supports
both Full-rate and Lite versions ofADSL.

• SLC LiDkReachTN Acceu System Plug-in channel units for
Lucent's SLC-2000 and SLC Series SAccess Systems that support
Full-rate and Lite version ofADSL using ATM over DMT.

• DSLAM LinkReachTN Access System A standalone, CO-based
DSLAM that supports Full-rate and Lite versions ofADSL using

http://www.lucent.comiwhatiprodover/OIeJS.html
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A1M over DMT.
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PCN Product Portfolio - DMS Core Central Pro...

DMS Core Central Processor

Page 1 of2

DMS-Core is the central processing unit (CPU) and memory ofthe system, handling high-level call
processing for circuit-switched voice and data calls. To allow network providers to capitalize on their
most powerful resource - the central office switch - the OMS SuperNode architecture is designed
around a distributed processing strategy, allowing many processing tasks to be shared among various
application and peripheral processors. System peripheral modules, for instance, relieve the OMS-Core
computing module from the overhead ofrnany routine call processing and supervisory tasks.

At the center ofDMS-Core design strategy is the use ofcommercially available microprocessors,
allowing it to evolve and incorporate the latest advances in processing technology as they are
introduced. In addition, because the DMS-Core accommodates a range ofMotorola microprocessors,
the DMS SuperNode system is available with increasing levels ofDMS-Core processing power,
enabling network providers to select the specific processor for their application.

As increased service demands and capacity requirements warrant, the OMS-Core can be easily
upgraded from the entry level processor (Series 10) to increasingly more powerfuf processors (Series
20-60).

• OMS SuperNode Series 10 - Supports 200,000 Busy Hour Call Attempts (BHCAs) for plain
old telephone service (POTS).

• OMS SuperNode Series 20 - This baseline processor for the DMS and SIDMS Super-Node
program supports 440,000 SHCAs. It achieves 2.0 to 2.2 times the capacity of the original
NT40 based OMS-IOO processor.

• DMS SuperNode Series 30 - Supports 660,000 BHCAs. over three times the performance of
the Series 10 processor.

• OMS SuperNode Series 40 - Supports 800,000 BHCAs. repre-senting a four times
performance improvement over the Series 10 processor.

• OMS SuperNode Series 50 - The Series SO BNR Reduced InstJUction Set Computing
(BRISC) processor, based on Reduced InstJUction Set Computing (RISC), will support
1.200,000 SHCAs.

• DMS SuperNode Series 60 - The Series 60 employs the BRISC pro-cessor and enhanced
memory that uses "burst-mode" protocol to sup-port 1,400,000 in-tCAs.

Reliability - DMS-Core is fully-duplicated - both planes ofDMS-Core are simultaneously processing
each call, allowing the "standby" plane to immediately takeover the caD processing - with no loss of
service - if the primary plane should fail.

The DMS-Core comprises two System Load Modules (SLMs) and two Computing Modules (CMs).

Computioe Module (CM) - The Computing Module provides caD-handling and processing power
for the DMS SuperNode system. Within the eM are the CPU with system memory and a Message
Controller (MC) that provides the communications link to DMS-Bus.

http://www.nortel.comlpcn/produets/core.html 7/9/97
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System Load Module (SLM) - The SLM stores office images and is used to load new software
loads or stored images into OMS-Core. There are usuaUy two SLMs in the bottom shelfof the OMS
SuperNode cabinet, duplicated for reliability. As a direct pipeline to the switch, the SLM is an
extremely high-speed tool for loading the switch and peripherals with new software, backing up the
system memory, dumping images ofsystem operating data, and emergency loading ofthe DMS-Core
in case of on-line problems. Each SLM consists ofone tape cartridge drive, a high-capacity disk
drive. and a controller card. The SLMs are COMected to the Computing Module ofthe DMS-Core
with a Small Computer System Interface (SCSI) connector.

More specialized modules such as the Link Peripheral Processor CLpp) aUow netWork providers to
incrementally add processing elements to their system.
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Remote Access
While new businesses, shopping centers, and residential developments fuel the
demand for new revenue-generating services, the pressure of rapid growth requires
flexible solutions to extend these high-demand services to remotely loc::ated areas ­
and into new markets - simply and quickly.

Nortel's remote access vehicles offer cost-effective solutions for this ever-chansing
environment, delivering DMS host services to remotely located subscribers. These
solutions offer pair gain and feeder reliefby minimizing the number of links back to
the central office through concentration and intruwitchins at the remote terminals.
And, by extending the reach ofDMS technology, these remote switching solutions
provide a powerful platform for digital integration, network simplification, exchange
area consolidation, and penetration into new markets or territories.

NoneJ's portfolio ofrernote access products includes two distinct types ofnetwork
elements:

Switch Remotes

QRemote Switehinc Center-S (BSC-Sl for the DMS SuperNode and tbe
DMS-IO, supporting up to 6,400 lines or 480 trunks to serve locations up to
650 miles from the switch (4480 lines, 100 miles with DMS-IO). Available in a
single-cabinet start-up version that supports up to 640 lines, the RSC-S can
grow into adual RSC-S, or even to a full-sized DMS-I00 office.

()Dua' BSC-S tor the DMS SuperNode, supporting more than 10,000 lines or
960 trunks to locations up to 650 miles from the switch. Both the Dual RSC-S
and the RSC-S can serve u hosts for RLCMs ancl.O~ in Itremote-off-remote"
configuration and for TR-08 digital loop carriers.

C)Bcmotc Line Copeentratinc Module <BLCMl tor the DMS SuperNode,
extending DMS services up to 100 miles from the host switch to up to 640
subsaiber lines. This remote is architecturaDy equivalent to the DMS-loo Line
Concentrating Module (LCM) peripheral, which reduces inventory requirements.

C)0utside Plant Aems Cabinet (OPAQ tor the DMS SuperNode, essentially
an RLCM that can be placed outdoors. The OPAe eliminates most construction
costs usociated with conventional remote sites, and opens up many
unconventional and inexpensive deployment opportunities, such u rooftops,
parking garages, and inside office buildings.

Switch remotes extend DMS-SuperNode or DMS-IO host switch services while
Public Carner Networks offering intra-switching and emergency stand-alone operation - and in some cases,
Produ£! PO!tfoljo offer the option to grow into a full DMS switch. For the DMS SuperNode and
Public CWer Solyti9!lS • •
Hot Topj" DMS-} 0 systems, Nortel offers the follOWIng SWItch remotes:
CU5lomcr .t VSer
~
Technjcal Education
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QRemote Substriber Line Equipment CRSLEl for the DMS-IO, the largest
member ofthe DMS-IO family ofremotes. supporting up to 1,024 lines up to
100 miles from the central office

QRemote Substriber Line Module <BSLMl for the DM5-10~ supporting up to
192 subscriber lines, up to loo miles from the DMS-l0 host.

QOutside Plant Subscriber Module COrsMl for the DM5-10, an RSLM in an
self-contained, environmentally protected stainless steel cabinet for outdoor
locations.

Remote Access Vehicles

Remote access vehicles include digital loop carriers, "next generation digital loop
carriers, II and sophisticated servers for ISDN and wideband bUsiness services:

QAccessNode systems, simultaneously supporting narrowband, wideband, and
broadband services - from DS-O to OC-3 subscriber interfaces - with fiber or
copper links to digital or analog switches. With unique service-adaptive line card
technology (which allows provisioning to be performed from &remote position
through software) AccessNode addresses & major concern ofnetwork providers
- the high cost of service calls to provision and maintain subscriber services.

QAccessNode Full Services Tmninal CFSD, otfering & cost-effective means of
extending up to 48 or 96 lines ofAccessNode capabilities to remote locations. In
wall-mounted or cabinetized packages., the FST is an ideal low-risk vehicle for
entering new markets, especially where growth projections are conservative.

QAccessNode Fiber Distribution SVuem-one (fDS-n using low-cost optical
network units to deliver "fiber to the curb" to locations up to 75 miles from the
AccessNode network element or host switch. Using a counter-rotating fiber ring
architecture, this system provides route diversity for protection against cable
cuts or other network faults.

ODMS-l Urban, the industry's premier digital loop carrier, supporting up to 544
lines in a universal configuration and up to 528 lines in an integrated
configuration (directly interfaced to the digital switch through a subscriber
carrier module in the host office)

.==.
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CATHERINE Eo PETZINGER

III. OTHER SCIS INPUT PROBLEMS THAT CAUSE IHeOMEC! RESULTS

2 Q. WHAT INPUTS SHOULD BE CHANGED TO REFLECT FORWARD-LOOKING
3 TECHNOLOGY?
4

5 A. The Bell Atlantic digital loop carrier inputs to SCIS reftect old technology. AI specified

6 throughout Bell Altantic'l connc:tl, TR303-comptiant digltlliioop carrier O.e., Next

7 Generation Digital loop Carrier - NGDlC) hal been available for yaara. NGDLC II

S universally accepted in the industry to be the forward-looking technology. Despite Bell

9 Atlantic's claims ~at GR303 (a/so known as TR303) NGDLC ha. not baan approved and i.

10 not currently being deployed, Bell Atlantic doe. nK:Ogniza It as a forward-looking technology.

11 This is evident in NYNEX'. Request for Proposal to Nottel for IWitching that state.: [start

12 proprietary].[end proprietaryj'° All of the old-technology dlgJta/loop carrier line inputs

13 should be changed to be GR303 NGOlC Rne, .,'nputs to SCIS.

14 Q. WHAT WOULD BE THE IMPACTS OF USING NGOLC COSTS IN PLACE OF OLD-
1S TECHNOLOGY DLC?
16
17 A. Using Bell Atlantic'. SCIS program for the Riverside offici, I ..-placed the oId-techno/ogy

18 digita/loop carrier inputs with NGDlC lnputs.11 The re.ults.re •• followl:

19 [start proprietary] [end proprietary]

20 Based on this analysi., we would expect the digital port coati to decrea.e by 67%.

21 Q. WHAT OTHER INPUTS SHOULD BE CHANGED TO REFLECT FORWARD-LOOKING
22 TECHNOLOGY?
23
24 A. Bell Atlantic hal ..surned all copper-baNd remote switch modulu f.orthe 5ESS 1WItch.

25 Eighty-nine percent (89lMt) of au remote. In Rhode Island .re 5E remot... The.. remote.

10 NYNEX RfP 92~11JJB to NartII. JIIP 55 fll06 pnMdediDBeIl AdaDIic'IIeCODll anppIc:maMal ftIPOIIICto
AT&T7-12 provided OD October '.1991.

II See Exhibit CEP5 for die SCIS iDpulllIId 0ldpUII fI the oriliDl1 Bell AIIaD1ic lUvmide deead die rau1ts for
the Riverside of6ce with NGDLC (1R303) IiDe iDputI.

8



Public Data Switch Price Points Per Line

-$50

$120

$70

Southwestern IPrices based on line sizes
Bell >401{, 15-401{, and I-15K,

resoectivel
NortellUS Contract in excess of$100
West million for 2.2 million lines

announced on Nortel
Website (at $50 per line,
would equal $110 million

Sprint I$150K fixed + $110 per line
for $120 per line for 15K
line switch

Pacific Bell

Hugh W. Raley Direct Testimony in TX
PUC Docket 16189, 16196, 16226,
16285, 16290
Nortel News Release 6/16/97, on
www.nortel.comlhome/press

Sprinfs Hanna ex parte letter 3/24/97 in
CC Docket No. 96-45

Prof. Jerry Hausman Testimony for
Pacific Bell, 4/8/98, Pg. 8 in CA PUC,
later removed from transcript as not
ertainine: to issues under review



Additional General Switch Information

Digital Switch Prices IBell Atlantic
Continue to Decline
even after analog switch
replacements

Digital Switch Prices IPacific Bell
Declining nearly 8%
per year

Declining switch prices are not due
solely to analog switch replacement
contracts, but reflect overall trend
in industry

Compare to conservative 3%
decline cited by NBI study.

Opposition ofBA to
Petitions to Suspect and
Investigate in 1998
annual Access Tariff
Filin2S, 6/26/98
Prof. Jerry Hausman
Testimony for Pacific
Bell, 4/8198, in CA PUC,
later removed from
transcript as not
pertaining to issues under
review



Additional General Switch Information
(Cont'd)

HM Switch Curve
Results High, but
Acceptable

New Switch Prices, and
not growth prices, are
Appropriate for
TELRIC

Minnesota
PUC

SprintlCaroli
na
Telephone/C
entral

Staff's consultant was
"knowledgeable ofactual
switching costs through his
familiarity with Ameritech's
switch contracts, his knowledge of
the switch contracts ofother
RBOCs, and because he reviewed
US WEST switch contracts in
connection with his work for the
Department" and recommended
HM switch curve even though it
was "conservative"
Newswnch~prices(oftenlow~

than prices for growth equipment)
is the correct price to use for
TELRIC

~.

Report ofthe AU on
Selection ofCost Study
for MN PUC In the
Matter ofthe State of
Minnesota's Possible
Election to Conduct its
own forward-looking
economic cost study to
detennine the
appropriate Level of
Universal Service
SUDDort., 4/2/98.
Bill Bollinger
Supplemental Direct
Testimony before NC
PUC 2/16/98.
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Page 7
(Raley)

WHAT OTHER PROBLEMS HAVE YOU IDENTIFIID?

The biggest p~blem with the Hatfield Model. in my opinion, is the basic

assumption !hilt the entirl network would be put out for bid It one time. This

is totilly impraetic.l and results in ., unreaJilticaUy low price for major network

eJemen~s such IS switches. Howev., IVen if you Iccept that unre.listic

premise, the model inputs for switching Ire perilously underltBted.

For eXlmple, the Hatfield ModeJ thows • price of 159 per line for a large

switch. In NVlr11 rlclm bids for switches in this sizl range. thl -Engineered,

Furnished and Instltted- (EFlin priCI wa IS511inl. In Idd!tion, if you add

telephone company colt plus ta. you arrive lit 11Ota1 of ., 0911ine. If you then

add frlme, power Ind telt Sttl. you havl • total cost of .,83l1ine. This is

using the Hatfield Model Issumption of simultlneous repllcement. SWBT's

Iverlge growth cost plr line on a digital switch is '248I1ine. It appears that th~

Hatfiald Model mlY be only considlring bid prices (and even then ~I cosu

shown Ire unrealiltically low). ignoring the a.socilltad coati for the inltallation

and telting of the switch.

I have Ittlchld an exhibit which shows rlcent actual bid prices versus recent

Ictual growth price. for common units of centr~ office equipment. Even just

looking It thl bid priCI Icenario, the Hatfilld Model is very unrealistic for most

types of equipment. B.low I givI a comparilon of some of these differences:



NETWORK DEPLOYMENT COST ANALYSIS
SOurHWESTERN BELL 1'!LEPHONECONPANY

• Averaae New DiJiW Switch Colt Per LiIle

i I I DilltatlLi\. •
Cost P,r Lin. 0-115,000 15 -140,000 40·'10.000

Oigit.l Switch CaD'" lcente ca. IJIDtnn C.DItII !JcDenl.
EF&I 1~ 14 "5 .t1 IS •
Telco & T.x 31 , 32 , 24 ,
TOTAL 171 15 147 12 'Ot I

New COSMIC Fram. 5. 0 18 0 II 0
Power & EmQY Enain, 21 0 24 0 '5 a
T.11 Stts 5 0 2 0 , 0
TOTAL 211 11 231 12 113 ..

.
Per line cost bued Oil tbe foUowiq switdl .u.:

0- IS,Ooo - 7.703 IiDeI
]5-40,000 - 2],062.1iJ11s
40 - 80,000 - 53.653 liD.

Note: Switch cost exclude 1:I'IIlIm.iIsioll equipmlllt (umbilical). NItWaIt OpentiODS
conversion. OSP Cost splicinllDd equipmlDt aide balf1lp

• Average OiFW Swiu:b Growth Cost (IDcludiaa EF.tI. Telco ad Tax)
= S 248 I Liz1e ($ 225 Capital, $ 23 Expeue)
= S S] 7 I Trunk (S 470 C.pit.l1, S47 Elpeue)

• Average New TlDdem Total (Typical Size - 55.000 TruDb)

Note: OperatiODS cxpeDSe iDcludes COlt ofCOllversioa.. 1rIIIIJIIioDs aad 1l'IiniDa

• Avera,e Tandem Growth Cost
= S 5] 7 I Tnmk (Assume same u truDk powd1 COlt for EAd OtIice switds)

• Averil! STP Pair Tow Cost
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PIp 145
I bid comprise? WhIt wae _ biddiDI ca?
2 A It was III SF&!- CIIP-ria1.

J furnish md iDstalI - price few I IWit.ch
4 of· iD the size ranae bctMIlnI fony IIld
$ eithty thousand tiDes. It was for the
6 switch itself. It did iDcludt. you bow,
7 the processor md line termiDatioD ad the
8 trunk terminations. It wu the ea1:ift
9 SVritcl1.

10 Q Okay, did the bid CODfaIlpJI1e
I J deiD, aaythiq with the existiDa swi1cb?
12 A No.
13 Q Did the bid iDc:1ude a switch
14 pon?
15 A The switch port? I'1Il sorry. ]
16 don't know what. switch pan is.
17 Q Oleay, 50 yQu doD't bow~
18 it included it or diem't iDcludl it
19 presumably?
20 A Well, were you ISJciDI OD the
21 8S-doJlar line bid?

. 22 Q Yes, sir.
23 A That bid iDcludcd CYIS')1hin& that
24 is requiftd to make the swi1dl work. So
25 wheD you say "switd1 pan," that'l alitde

--.'- ._-- ....., ... _. -_. --
9113/96 - PUC DOCEET 16226~ ETC.

1 Q WbIr..a low bid price? I'm
2 IoiDI to Ilk Y'OI& the~ widxNt
3 ideDtifyiq a pIfticu1Ir WDdar.
4 A I wouJd be wry ac:aDfortabJc
, IUMrin& - -- of coafidlDtiality.
6 Q Well, tbID Iet'l -
7 MS. HUNT: Lee'IIO off dJe
• JeCOJ'd. secoacL I dIiDk _ haw •
, miIuDcIIrsuDcIi II to whit is beiD& ubd.

lei CID -ao off for ODe miDutI?
JJ ... DAWSON: La'IF off
12 the NCard. n.'1 ftDt.
13 (DiIc:aaiaa offa RCard.
14 Q (By Mr. Dawsoa) TeD me
15 • aplliD to ..wbat _ sa, I JiDe
16 lilli_II.
11 A 1111 sas •UDe - J1IxNIht ]hadI' doni ... but it'. till EFalee- •
19~ furDiIb ad iDItI11 COllI for
20 the mteb tbat iDcludII dleliDel, -
21 1Nnb, die fIbric:I, die proceuon • ­
22 tDtI1 prk:e lrCID I wader ItIDdpoiJIt
23 divided by b IIUIDbcr oIliDe1 OIl the
24 nritdI.
2S Q ADd widl J'IIPICl to d1I bids,

J leneric: for me. 'lbcre are w.. IDCI thin
2 an: wnks, aad they c:ou1d either ODe be
J CODSidered pons. So 1didD't kDow which
4 one you were ta1lc:in.lbout.
$ Q Did it include a UUDk pan -
6 A Yes.
7 Q - It S85 a !iDe?
8 A Yes.
9 Q Is~ such a1biq .. a 1iDe

10 pon?
11 A Well. that', DOt a
12 nomenclature tbM rID ued to,deaUq with.
13 but you could look II it ...WIIY.)a.
14 Q Oo)"Oll-all~ a fIDcy __ for
IS whit I would CI11 • J,iDe pert?
16 A WeD.1dUI11y I would jut CI11
17 itlline.
II Q A tiDe? Okay.
19 A I calJjt 1iDe aDd nZIk IDCl
20 pan. Some people. I~ .....but
21 that's not the c:ommoa DCIDI'IIC11ft.Ire far 111.
22 Q Oby, DOW, thI W I __

23 you refcreace ill yow tIIStimoay • wu dill
24 the low bid price?
2! A No, that was the .......

'.148
1 dill is thI ...price 0Ya' the meNS .
2 bick tbal SoutIiweIwD BeD -=epted cNriDl
3 d1I tiD period 1bat you Id'aaced
.. earlier?
, A That', camICL
6 Q Do you bow whl_ tha'e wae
7 lIlY iIIIIIIaI wbIre SouthwsliaD Bell chose
• DOt 10 ICXlepC tblloMIt bid oft'cred to it
9 far lIlY JIMOD?

10 A J do DDt bow. J wauId be
11 smpriIIcI.
12 Q AJId do yaa bow w"'" thole bid
13 prica iDcludId ... WDdc:lr cIiIcau1Il?
14 A Y-.1bIy did.
15 Q You dB uIk about telephone
16 COIIIPIIIY COlt pIu.,
17 It. Va
II Q WMdidyaaF­
19 iDfGI'IIIIIiaD?
20 A 'nil iId'oIiDItioD aD switch COlt,
21 I'd 11)'_ iIl...,u. CIIDI from CiIry

22 Shaw, Demplo)W 01 SouthMsta'n Bell in
23 Da1lII. ill .-.arkpJ_iq
24 cqaniP'icIL
2S Q Back 10 the bid information.,

KENNEDY JtEPORnNO SBltVJCB, INC.
(512)474-2233

Pile 14S • Page 14



COMPRESSED TRANSCJUPT
9113196 - PUC J)()CDrr 16226, BTC.

DErOSmON OF HUGH RALEY
AlUIJTRAnON AT TPUC

I.

11 wtme did you Jet that? Is tba1 from Mr.
I 2 Shaw also?

.... That' 5 <:OmiCL

Q ADd Mr. Shaw· you're relyiDa 011

, him for the Dumbers 1hat wen UIed for tbe
6 telephone company cost?
7 A 'That's correct
8 Q Would that also be 1nIe for the
9 frame, power md test SN?

10 .... 'That's correct.
11 Q Do you 1cDow. sir.~ tben
12 were my doc:wneDts that would substaDtiate
13 the Dumbers that 1ft eoutaiDed 011 PIp 7 of
14 your tatimony?
15 A YCSt J believe so. At the time I
16 did the tesdmoDy, I wu iD 1IIJcphoDe
11 eontlC1 with Mr. Shaw aad ICtU&1Jy IOIDIe

11 others, altboU&h Mr. Shaw wu the ODe that
19 put i1 topU1er for me. Attrs tbI
20 testimony hid heeD fJJed, he bu IIDl me
21 some conrU'miD, eonespuadlmce of where be
2.2 lot some of these numbers from ad tbeir
23 basis and all. So I beline that that
24 probably satisfIes what you're asma for
%5 there.

"149 PIp 151
1 ... aYIi1Ible to him etoenmrnw wbicb wouJc!
2 support ar 1lIbstani.. tbI tatal company
J COlt dial'. _aact m your *IiIDca)"1
4 .... v., I do.
5 Q ADd the ... fer 1hI".. power
6 aad_1etI?
7 A. Va
I Q ADd to your bowJedp, sir, baw
, III)' of tboIe docuaannI bleD Iibr produced

10 iD tbiI pre..:Ii,. or IIIIde avallible to 111)'.

11 of tbI pIftiII?
12 A. T'hIy bIYe DOt.
13 Q n- you say J.- ill dII
14 pInCIipb t!eliEiiii. ClIIlJDt 13 - you say.
15~ leU'. awnp JIOWIb CCIt
16 per IiDI CDI di&iW IWiIcb is $241.- Do
17 you _ dIM, air?
II A V.. I do.
l' Q Ant of all. willi islD...
20 p'OWth 01 thI CClIC per tiDe CD I diIitaI
21 m1Ch? What .. )'011 1m-ad. to 1bI:M?
22 A. The lefesm::c is bIIica11y 1bI
2.3 IIiDI U dII S59 or SIS ....COlt. If you
24 took tbI • ClIIIIlCll'lDllIf'OMbjob OD I

2$ diJital awiIcb - ad we ,..10 be

A

UNNEDY REPOR11NG SERVICE. INC.
(.512)474-2233

P.150 P.152
1 forward lootiaa - tbiI iI wbat the ."..
2 COlt per liDI is for • taII1 job.
J QLltlDlblctup.n.bidltbat
4 )IOU naiYCd • Y4ii dJI)' fcIr IDIIoa or
5 diptailWitcMl?
, A. DiIftal.
7 Q Oby, IDd thai Ji\W )1W alOCll
• COlt ofS113 • U.?
, A Far 1Wim

10 Q Far 1WiIc:b? AD npc. IDCI
11 isdil )"OU'. tayiDa fcIr a aiIIiDa
12 diIitaI-
13 A Orowilw ID aiI1iDI diIitII
14 IWitdI CClIII 241, ad"" .........
15 is illuItnIiDIwt.&l..di'CD'li.

J' earlierof"""MI''' tbI11 IWitIcIl iI•• iaidIl paiIIL Qroril
II jobI ClDII~ a btl ....
., Wl.1ItM: Aad I would
20 CIUtiClII ... to 111l1li CIICful .. 10 talk
21 CMI' ad lit bill ftaiIb die ea-doa
22 ...... dIe ClCUIlllpOl'W...Mr41im1
23 IIftiD& bacb ... if)'Oll d over CIICb
24~.

2$ Q (By Mr. DIWIOII) Okay, whit'.....
Page 149· Pap 152

Q WeJl. what I'm tryiq to
2 understand, sir, is you'.... lot • buDch of
3 DUmber's in here, md I'm Dot bcUIa
4 critical, but whl:rc did they come from?
5 All you I VI told me so far is Mr. Shaw. Do
6 you happen to blow whe:re be lot thaD !ram?
1 .... 01\, yes.
S Q Where did he lit them from?
9 .... Mr. Shaw • his job

10 respoasibilities iDclude dome f\md1JDl!dll
11 switch planniD. for the stall of TaM.
12 He's the individual 1haI doeI • he IIId biI .
13 people do analysis 1bat jlI.ftify I'IPlIciIII
14 the switch. They are the 0IIII _ II2'ap .

15 10 bid it with the VIIldon. 1bIY.~re 1bI
J6 ODeS that trick it OD what it ICtUIIy
11 COIU. So he hal •• he is • riduourca
II of flCtUaJ infonnatiOD 011 tbI CClIC of
l' 1WitchiDa.
20 Q ADd do )'OIl expect that Mr. ShIw
21 has Ivaillble 10 him documeDts dial would
22 support the sas • line bid CCIl dial ,w

reference in YOIIl testimoay?
,... A I would 1llUml1O.

125 Q Would)'O\l expect that Mr. Shaw



•

AIlBfl1lAnON AT True •9/13/96 - PUC DOCJC.ET 16226 ETC.•
Pap J41 Pa&e 143

I netWork. you'w Jot •• certam peR:eIItIp I Q y-.Iir.
2 of your swi1Ches 11 my Iiva lime .. 2 A I do DOt recaU.
, ,.JatNeJy DeW swiu:hes. 11we'. DO 3 Q You doIl't bow ilay ....

ecoDOmk iacentive to replace them. So if • OMS·IOS?
, you assume that the tOt&I dcmaDd that $ A 011. yoG'JI taDdDa Ibout veDder?
6 you'~ tryinl to satisfy is &Cine to be 6 I 1bouIbt maybe you.. taIIdDs about
7 handled by bid switches. djaJ·to-diaJ 7 JocaioD.
8 replacements on~I that's out I Q No. I didD't mea Jocatioa. I
9 th=, DO ODe would even remotely CODSickr SI meant tbltype of switdl. ~'s like •

10 doiDi dw. 10 DWS·IO IDd OMS-IOO ad 5E.
11 Q Okay, anythinc else? 11 WI. HUNT: fill JOiDc to
12 A That's the primuy poiDt tbere. 12 CIUDoa bin. Apia. ifwe'N pItiDa iDto
13 Q Okay, bq:iDnma CD LiDe 8. you 13 YIDdor-tpecific priClIIwt.w )'0'1 CID sully
14 SlY that the Hatfield model shows • price I. ell whit dI:ir iDdMcIuI1 price .. we '
J5 of S59 per liDe for • Wp switch. Do you I' -eI to IdYiIe 1be COIDt IIpCIiI1Ir ad make
16 SCIC that? 16 lIfW"+4ePU.
17 A Yes. 17 Q (By Mr. DaMaa) At tbiJ poiDt.
18 Q Did you let that out of the II I'm DOC tI')'UIc to .. iDtD prices. I just
19 Hatfield model itself? ., WIDt to bow which pIfticWar swic. were
20 A Out of the input. )'a. 20 you ncIiYiDI bidt OIL
2J Q Okay. do you bow what that 21 A Okay. J........ IO IWpbrue it
Z2 S9-dollar clwp refers to? ID otIwr 22 jlllt a 1i1dI bit.
23 words. let me put it 1his way: Do you blow 23 Q WeD. I daa't -
2. whether that includes or docs DOt iDcJudI: ~ A I 1biDk wba ,eN WIIlt to bow is .
25 the switch pan? 25 which w:Ddan WIn we -

Pap J42 Pap 144
A I did not know 'Nitb my cIep-. of I Q WhIt typII of switda?

2 cmamty. When I read it. I usumed that 2 A - MIl we iIIYitiDI to bid 011
J it handled the line termiDation itself ad 3 ..panicuJar projIda. liIbt?
4 the basic switehini function of the switch • Q ADd Ihe types 01...... you
5 involwd, but it doesn't explaiD it one way , Mn uJdD& tbIID to bid oa.
6 or the other. 6 A Okay•..u. tbIy'N DOt, Q Okay. DOW, you tIa say in 7 biddiDI OIl a type of IWitcb. TbIy_
8 several bids EFAI price for swit.ct. II • biddiDa. type oIlWitcb. You ao..• ID
9 Southwestern Bell was SIS • tiDe. Do you 9 aampJe. LlKlIIIt bids .5S1S. NonII bids.

10 see that? 10 DNS-l00 typically OIl - weD. tilly mal1y
II A Yes. I do. 11 baw YirtuIIly 110 cbDice i111biI ..
12 Q Okay. rust of aU. wbat 12 IWi1&:h. l'bat'.1bI 0IlIya. liliy coaId
l J particular bids are you sefcrriD& to? 13 bi4. IDeS ...... die _ WIlden 1bIt we

A Buic&lly it was bids OD IWi1cbeI
.

I. haw ill tbillIIOdeL .14
15 that 'q were repJaciq ill Taaa 0WIr till 15 Q Oby,lD~,.say. wMD
J6 past)'lll aDd a ball, J bdiIrYe it'.... ill l' ,w'N IWfIniDI to--bidI, .. )'W
17 that size 1'ID&e. We took • specific: 17 Nfen'iDI to bids hill Lucat ..NcnJ'1
II example~ mel 1hI Hatf'JIJcl model bid II A '1"11II'. CClnICL
19 lfMraJ sias. aDd..... IWitcmI ill I' Q AId DO oars?
20 dJe forty to eiIhIY thouuDd liDo ... IDeS 20 A 1'bII it CClnICL LIla cIG'ify
21 this .... the nmp bid ill Tau OYII" the 21 1hIt. Per till 59-dDD. _ - DOt tile 59.
22 lut J• months. 22 bat the15~ JiIIe. dill parIiaa 01 it '
• Q What switches weft )'OQ recciviDc 23 ..jut'" SoD 01 ... oftr Itu.ff

bids on? 24 doWI1 hire had oar biddlrs iDwIwd ill it.
125 A The name ofw specific switch? ZS Q And whI& W111III- whit did die
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