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Nerwork and Switch Architecture

~ Since the business line rate includes a dedicated subscriber loop to the central office for
each line, ordering 24 analog business lines requires, in theory, that the telephone company
provide 24 individual loops to the central office, 24 line cards at the central office, and 24
line ports (for example, in the line concentration module (LCM) of the DMS-100 switch,
Option 3 in Figure 3). In contrast, the use of T-1 capacity requires only two (2) loops for
all 24 channels, no line cards or ports, and a single trunk port in the digital trunk controller
(DTC) (Option 1 in Figure 3) and is therefore far less costly, in terms of network resources,
for the telephone company to provide than standard analog service. Nevertheless, rather
than reflect this efficiency, BOC tariffs (such as the previously discussed) typically charge
more for the T-1 arrangement than for the less efficient analog service. Consequently,
many PBX and other high-volume users who should be served via T-1 lines and trunk port

connecrivity are induced to order the less expensive (but potentially more costly to provide)
analog service with LCM termination: .

Disproportionate yrowth in off-peak demand by Internet and other on-
line services users has the effect of reducing the average ner-minute
cost of local telephone network traffic for ail PSTN users.

“inailv. an understanding of the potential :mpact of increased network use upon ILEC
costs requires a brief review of some of the Dasic arithmetic characteristic of capitai-
‘ntensive :ndustries such as local ‘elephone aetworks. TFor this purpose, we offer the
following aumerical exercise. The average cost of 2STN usage (e.g., calls, minutes) can be
calculated for any given PSTN resource by dividing the busv hour capacity cost of the
resource by the toral usage of the component. Thus. a switch with a busy hour capacity of
200.000 minutes may carry :30-million minutes over the course of a month.” If :he -otai
-capital ind overaung) cost of the switca is 3250.000.° then the oer-minute <ost Jor the
switcn is 3220.000/130-muilien, or 30.0017.

26. The use of trunk port connections by high-volume end users. such as large PBXs and ISPs, will largely
eliminate the kind of switch congestion problems that some ILECs have reported. However, network congestion
can stll occur if the ILEC has failed to provide an adequate number of interoffice trunks to handle the traffic in
and out of a given end office switch. This is a question of planning, and is a problem that can be readily avoided
simply by providing adequate interoffice wunk capacity over all routes. As we discuss below in Section 3, ILECs
receive compensatory revenues for the calling services they provide to and for ISPs that are more than sufficient to
cover the costs incident to any required capacity expansion.

27. This relationship is based on the following assumptions: The busy hour represents 10% of the total daily
use. and there are 30 business days per month.

28. This assumes a purchuase cost for the switch of $10-million and a 0.30 annual composite carrying cost (i.e.,
$3-million per year, 3250.00!) per month).
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Now, suppose that, as a result of increased off-peak (primarily residential) use of on-
line services and the Internet, the total monthly use of the switch increases to 165-million
minutes, but with no change in peak-hour demand. The average cost per minute will now

be $0.0015 (i.e., $250,000/165-million), with no change in the total operating cost of the
PSTN.

Finally, assume a “worst case” scenario under which most of the increased use was
- during the late evening hours, so that the office busy hour actually shifted from mud-
afternoon to 10 pm, and the peak capacity demand increased from 500,000 rmnutes to
550,000. This will lead to a less-than-proportionate increase in capacity cost™ (let’s use
5% in this example), such that the monthly cost of the switch will be $262,500. However,
at the new, increased monthly traffic volume of 165-million minutes, the average cost per
minute will be S0.0016, again less than the 30.7017 cost per minute prior to the growth in
on-line rraffic. As discussed below, this usage wso produces significant additional revenues
‘rom second lines. Thus even where the growth in Internet use, and additional lines ordered
oy the customer o support that use, causes the LEC to incur additional capacity costs. the
incremental revenue zained will be more than sufficient 10 recover any modest increase in
total network costs. |

Any physicai or functional similarity between PSTN use by
interexchange carriers and by ISPs is both coincidental and immaterial,
because such similarities also exist cetween {XC use and that of any
number of other 2nd users of local network applications.

One justirication for the imposition OI an xccess charge regime invoives a Derceived
similaritv between ZSPs and IXCs in their usage of the PSTN. However. :hat there mav bde
simularities in the concentration of local nerwork tratfic bv IXCs and ISPs is aeither
surprising nor relevant. ISPs, like IXCs, use the ILEC network w0 aggregate iratfic
throughout a LATA for deiivery to one. or at most a few, points of presence (POPs). But
the use of the local network for trarfic aggregation to a single point of coilection is also
done by any number of other large end users. Central office trunks serving large PBXG,
automatic -call distributors (ACDs), banks or other financial institutions, ccal radio station
talk shows or call-in contests all exhibit traffic patterns and properties that are similar to
those charactéristic of IXC switched access trunks — i.e., high use at the point of

concentration requiring transport over the local network between the PBX or ACD and the
calling or called party.

29. Because the costs of many switch and network components are iixed. only variable costs will increase with
an increase in peak demand. Hence, total network costs (i.e., fixed plus variable costs) will tend to rise
proportionately less than the relauve inc =<ase in total traffic-sensitive capacity.
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For example, a medium-sized business might have a PBX that serves 900 individual
station lines. Assuming a typical average busy hour use per PBX station line of 3 CCS,
such a customer would require 97 PBX trunks in order to maintain a P.01 grade of service
(i.e., one blocked call per 100 attempts).® Each of those PBX trunks would then carry, on
average, approximately 28 CCS of traffic in the busy hour — a traffic volume that is
comparable to those attributed to ESP/ISP use in the BOC studies and the Bellcore study.”
Larger PBXs, with correspondingly greater numbers of station lines and trunks, can support
even more intensive usage of those trunks at any given level of blocking (for example, at
the P.01 grade of service mentioned above). A typical PBX system can, and indeed will,
support high levels of trunk usage, with a level of blocking well within normal network
tolerances. The usage levels for ESP trunks as cited by the BOCs are therefore not

particularly noteworthy; indeed, they are found frequently among other large-volume end
users. :

PBXs are sometimes even designed to support a full 36 CCS per-trunk load. A PBX
can oe arranged (o utilize queuing rather than contenuon :or providing station lines with
runk access. Also, irunk groups designed for very intensive use can be engineered to fill to
capacitv. then pass overtlow calls off to a separate. “final group” of trunks. In this case the
2igh usage trunk group could well have a utage of 36 CCS. but this measurement would
not srovide the complete dicture of how the PBX svstem :n guesuon uses the network.
?BX trunk groups that support even tull-capacity usage have 2xisted in the context of voice
telephony for .decades without causing any “meitdown” of :he local telephone network.
There is 1o reason why comparabie per-irunk rrarfic .oads o, lines used Ior data rarfic
shouid have any greater :mpact.

30. This calculation is derived from a Poisson trunk capacity table at a 2.01 grade of service. 900 station lines
with an average busy hour use of 3.0 CCS requires 2700 CCS busy 1our capacity. 97 trunks would be reguired to
support this level of demand with one blocked call per 100 attempts. Average utilization of each trunk in the group
will be 28 CCS it.e.. 2700/97 out of a theoreucal maximum utlizanon of 26 CCS per trunk).

31. The BOC studies claim peak hour tratfic levels for ESPs using anaiog connections of 26 CCS (Bell Atlantic
study, at 6); 27 CCS (US West study, based on peak usage of -3 minutes per hour); approximately 32 CCS
INYNEX Study, based on average of peaks for the ISPs for which 3ata was provided in the Attachment); and an

average ranging {rom 13 0 21 CCS. with some individual hu it groues at 20 CCS (Pacific Beil Study, at 2).
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BOC INTERNET IMPACT STUDIES:
3 GENERAL ASSESSMENT |

The BOC studies that have been submitted to the FCC, as well as
several recent claims made by senior BOC officials, overstate the
severity of the congestion that may be caused by data tra fic on the
PSTN and ignore significant sources of revenue.

The orimary evidence that the BOCs have orfered regarding the impact of data :raffic
on rhe public switched teiephone network is encapsulatcd in the studies that four of them
i US West. Pacific Telesis. Beil Atlantic, and NYNEX) and Bellcore, have submitted ‘o the
FCC. These studies vary considerably both as o their iength and leveil or detail, bur ail
contend :hat internet use causes congesiion dn their iocal teiephone aetworks without
compensatng revenues to fund network changes needed to relieve this congestion.

None of the 3CC studies, however, orfers a1 comprehensive picture >I the impact oI
ZSP/ISP use on their networks and resources. Instead. the four BOC studies relv upon
isolated. worst-case situauons in which the speciric central offices that were selected ‘or
2xaminaton happen in 2ach case 0 directly serve one or more on-line service providers. in
this section. ‘we review the key reatures common 0 ail of the BCC studies. Jetailing general
flaws that. when corrected, refute 3CC ciaims >f anyv widespread congestion problem, and
BOC assertions that they are not deing compensated for ESP tratfic.

The BOC studies rely eﬁtireiy‘upon anecdotal evidence gieaned from a
few isolated, worst-case central offices that were specificaily selected
because of their unusual traffic conditions.

The four BOC studies were highly selective in the exchanges and central office
switches they examined. Of the approximately 3,200 central office switches in the
territories of U S West, Pacific Telesis, NYNEX, and Bell Atlantic,’® the BOCs selected
only some 127 central office switches (or 2.4%) for inclusion in their studies. Moreover, of
those central offices selected for study, only a very iew had traffic patterns the might be

32. FCC. Preiiminary Statistics of Common Carriers, 1995, Table 2.1).
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BOC Internet Impact Studies: General Assessment

considered problems. For example, Pacific Bell operates 790 central office switches in
California.®® However, only 29 central offices were selected for examination in the Pacific
Telesis study, and of those only one was mentioned specifically as an example where data
traffic constituted a significant fraction of total switch traffic.”* Moreover, that central
office was located in Silicon Valley, where Internet, ESP, and telecommuting usage patterns
are in all probability far above average. Thus, while the Pacific Telesis study cites a
general trend of longer holding times and later busy hours for ESPs in the state, it only
points to specific data traffic conditions at a single switch that happens to be located in the .
midst of what may well be the largest concentration of computer industry professionals in
the nation. Indeed, Pacific Telesis itself has recently started to adjust its position on the

issue. According to John Britton, a Pacific Bell spokesman, the media reports of an
impending meltdown are greatly exaggerated:

The prospect of the network being overjammed would never happen. . . . The
oroblem is only that one location [i.e., the Silicon Vailey switch] during the

evening. The state’s phone network is not in ‘rouble becruse of the
Internet.” :

As further evidence of Pacific Beil’s recent retreat rom claims of i.apending <doom. in

comments :0 the Culifornia Public Utilities Commussion :iled in November. the company
stated:

There aas been no deterioration of service in our aetwork. In ract. excepr for
4 lemporary situation at one switching center which 've corrected. we have
maintained our usual-standard of more than 99% or calls going through on the
Zirst attempt. We ure committed 0 maintaining the guaiity of our network.™

indeed. the Zact that the network has nor Seen placed in anv sort of jeopardy bv Internet
and other data applications was underscored in November by Raymond F. Albers, the Chair-

33. FCC, Preliminary Statistics of Common Carrters. 1995, Table 2.10.

34. Pacific Telesis study at 2. Although Pacific’s study also claims that it has experienced incremental expenses
addressing ESP network impacts (/d.), how those expenses relate ‘o the 29 central offices, or the single switch
discussed. is ambiguous. However, later statements by the company (quoted subsequentty in this study) make clear
thar from Pacific’s perspective, only a single specific switch was considered a “problem.”

35. “Ourt of a Jam: Pacific Bell’s Answer to Congestion on the Net has some Competitors Skeptical,” San Jose

Mercury News, Friday, November 8, 1996 at 1C. The articie makes clear that Mr. Brinton is referring 1o the
atorementioned Silicon Valley switch.

36. Reply Comments of Pacific Bell to Comments in Response to the Managing Commissioner’'s Ruling

Concerning Market and Technicai Conditions, California PUC. R.93-04-003, 1.93-04-002. R.95-04-043, 1.95-04-044.
dated November 14. 1996, at 42.
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BOC Internet Impact Studies: General Assessment

man of the Network Reliability Steering Committee of the Alliance for Telecommunications
Industry Solutions (ATIS), an organization of incumbent LECs. In a statement in response
to BOC reports on the ISP issue, Albers stated that it was unlikely that Internet usage could
cause “reportable” PSTN outages.”’

In general, the BOC/Bellcore studies focus largely or entirely on the terminating end of
the end-user-to-ESP connection. Costs, to the extent that they are attributable specifically to
calls to ESPs and ISPs, are most easily measured at the terminating end; as the BOC studies
attempt to do. However, revenues are almost entirely generated at the originating end of
the call, which the studies essentially ignore. Hence, as the following simple diagram

illustrates, it is not surprising that the studies reach the incorrect conclusion that costs
exceed revenues.

| C o |

| ‘ Origination Termination |

F -~ ]

| .y . '

-1 Revenues High Low i

‘ . i . |
Costs Lo | Moderate

Table 2. Sources of 3CC Costs and Revenues From Cails o
=SPs.

[t seems :lear that when both the originating and :erminating ends of =SP cails — and ail
relevant costs and ~evenues — are :nciuded. the BCC studies’ conciusion can be soundlv
rejected.

37. “Intermet 'Not to Blame' for Network Outages.” Telecommunications Reports, November 4. 1996, 1t 32.

21
3
p
L]

ECONOCMICS AND
E # TECHNCLOGY, INC.



£

BOC Internetr Impact Studies: General Assessment

A careful examination of the various BOC impact studies compels the
following specific conclusions.

While this report will in a later section identify the critical flaws in each of the BOC

and Bellcore studies individuaily, analysis of the data presented in the studies collectively
leads to two key conclusions.

Internet use is not responsible for disproportionately increased PSTN costs. The
BOC studies all present a view of the impact of on-line service usage on their facilities at
an anecdotal level, and offer no statistical or other support for the proposition that these
isolated experiences can be extrapolated to the local network as a whole. The studies all
rocus upon specific cases of switches that serve ESPs/ISPs. and Bell Atlantic and Pacific
Bell both quantify the expenses associated with modifications made to specific switches
allegedly because of ESP traffic.”® This overly narrow view of the PSTN fails 10 give an
accurate picture of the broader impact of data tratfic on the 3CC networks as a whole.

Beil Atlantic. for example, discusses specific switch-related investments it claims were
caused by ISP rraffic. including estimated expenses in :hree instances.” Those zxpen-
Jitures ranged :rom 3200,000 to some 32-million for a single switch. However. even il
3eil Atlantic has spent as much as SZ-miilion 0 iapgrade a specific SESS switch that
nappens o serve an :SP (which. the Bell Atlantc study itself admits was an exceptionally
1igh fgure for such an uograde, the study offers 1o nformation as to how much the
Company would have otherwise spent on that ;ame swirching entity [or routne upgrades
and capacity 2Xpansion even if 1o consequential dara communications trajfic were present.
Tantral orfice switches are highly modular in their design. LECs typically configure a new
switch with <capacirv surficient to handle the initial demand, and periodically 2xpand ‘hat
capac:ity Jv udding line and ‘runk ports and other components as demand Zrows over tme.
n 1995 aione. Bell Atlanuc spent more than 3409-muilion on central office switch
aequisitions and upgrades,’' and the annual rate of expenditure on switching and other
iocal network resources does not appear to have any direct relationship with the recent
growth of the Internet. Hence. the 32.5-miilion in total expenditures that the Beil Atlantic

38. Pacific Telesis study, at 2; Bell Atlantic study, at 15.
39. Bell Atlantic study, at 9-13.

40. /d., at 9-10.

+i. ARMIS 43-02 Reports, 199S.
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BOC Interner Impact Studies: General Assessment

study ascribed to Internet demand for the specific cases that were described constitutes little
more than statistical noise.*?

Internet and other data communications users are major sources of increased
BOC revenues. A second key flaw that is common to the BOC studies is that they have
each ignored altogether the significant amount of revenue that these companies currently
derive from the growth of Internet and on-line traffic. As we discuss in greater detail
below, the BOCs are uniformly incorrect in their claim that they derive no revenues from
- calls placed 1w ISPs and ESPs — that such calls are “free” to the calling party. This
attemnpt to disclaim the presence of substantive revenues fails to acknowledge the fact that
the local rate structures applicable for these calls :mpose the responsibility for payment
upon the calling party rather than on the recipient of the call.”® Thus. the mere fact that
the ESP that receives an incoming call from an Internet user does not pay for its receipt
does not make the call “free” or non-revenue-producing :0 the ILEC.

The fact that calls that are sent paid bv their onginators are delivered without charge 0
their intended recipients is entireiv analogous to the case of a large-voiume mail recipient.
Cne zxample of such a recipient is a locai relepnone company, which receives massive
amounts of mail ‘Tom customers containing checks :n payment of monthly elephone oiils.
Zach envelope received Dy the local telepnone comrany carries a 32-cent stamp affixed by
the sender, which covers the costs of sorting, routing, and delivering the 2nvelope and ts
contents. Althougn the Postal Service undeniabiyv does incur costs to dhysicallv deiiver the
mail, it does not charge the recipient for suca deliveres. decause the 3Z-cent stamp on sach
anvelope is fullv compensatorv. Indeed. 10 one tas 2ver seriousiy suggested that ‘arge
voiume mail recivients should pay un addinonal “ze Zor recetving suca mail.

if the Postal Service were 0 adopt ne methedology of the 3CCs in examining ‘he
costs of large volume mail delivernes. it wouid 1ave "0 conrine its examination soteiv to the

42. Bell Atlanuc’s totai 1995 additions :0 plant in service was aoproximately $2.39-billion. :he vast majority of

- which. was spent to expand and upgrade circuit:switched netwark capacitiés o accommodate general growth in
subscriber access iines and in public switched network :sage. 3etween 1990 and 1994, 3eil Atlantic’s annuai

construction budget varied between 32.13-billion 1nd 32.39-hiilion. {(Sources: ARMIS, 13-02 Report, 1995;

Annual Reports Form ‘M and 10K of Beil Atlantic-Defaware. C&P of D.C.. C&P of Maryland. New Jersey

Telephone. Bell of Pennsylvania. C&P of Virginia and C&P of Vest Virginia.) Indeed, these tigures dwarf even

the 530-million that the Bell Atlantic study estimates is its iotal annual cost, including upgrades and all other
sxpenses, of serving ISPs. (Bell Atlantic study at 1S

43. It is important to note that under access charges the ongnaror of the cail to an interexchange carrier does
not directly pay for the access connection. Instead. he charge for access is billed to the TXC. which then bills its
customer for the end-to-end long distance call. The 3CC studies are unclear as to whether they would forego the
charges they denive from what are currently local cails to ESPs under an access charge scenario, although that
would certainly seem to follow. Note also that the reciassification of ISP/ESP calling from the state to the
interstate junisdiction wiil arfect jurisdictional cost ailocanons under Part 36 of the FCC’s Rules, and may require
adjustments in the authorized revenues of ILECs at haoth the state and federal levels.
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delivery activity (i.e., to the costs of the trucks that are used to transport the incoming mail)
and, like the BOCs, would have to ignore entirely both (a) the fact that the postage has
already been paid, and (b) costs are incurred when delivering first-class mail to “ordinary”
(i.e.. non-bulk) mail recipients by letter carriers.” Such a study would reach the erroneous
conclusion that the recipients of mail should be charged in order to cover the cost of
delivery, for precisely the same reason that the BOC studies reached their own similarly
erroneous conclusions. As the postal service analogy demonstrates, this methodology
requires that one ignore material facts, limit measurements to selected situations, and fail to

provide a comprehensive examination of all elements of the service provisioning and
delivery processes.

Local teiephone calls are either paid for by the cailing party on a per-call basis. or on
a “flat-rate” basis, whereby a fixed monthly fee is :mposed for unlimited calling on a single
subscriber access line. These state-regulated rates typicallv exceed the underlying
incremental cost of local network usage, and are thus compensatorv to the ILEC.”
Moreover, while it is often claimed that residental 2xchange access service is priced below
cost. such claims 20 to the access line il.2., 100p) cerucn I ihe service, not to local usage.
Local usage, whether provided on a measured- or Zlat-rate dasis, is almost invariably priced
well in 2xcess of incremental cost.™ Moreover. o the =xtent "hat the demand for
addirional residentiaf access !ines is Jeing satsized ‘hrough the uise of capacitv that s
already in piace tmost ILECs have for many vears deen droviding a minimum of two Dairs
ser residenual premuses. sometimes J4s manv 3s ccur distribution pairs in upscale
aeignborhoods™™, the out-of-pocket cost of “umisiing additionai lines o axisting
esidential premises s 2xtremeiy iow.

4. indeed. such costs are :ikely «fgner. On a per-oiece zasis. man :or >uik delivernes.
43, "Whiie 1t may be possible to 1aenuify isolated cases of axr=meiv J1gh-use rlat-rate subscribers. these are rare
and certainiy not confined ‘o data communications users. Minuzas °f :se :rom ZSP users and ail other users are
inciuded :n the calcuiation of average usage 0 deterrune :lar -ates. so the fact that a particular high usage
ielephone customer pays a flat rate does. not mean that. on the wrcie. ne -are is not compensatory. As a result, the

costs incident to supporting average use levels are well below the monuiv lat-rate usage charges that may be paid
Dy residenual (Or. in ceran states. business) subscribers.

46. In its recent /nterconnection Order | in CC Docket 96-38, e ZCC estimated “proxy costs” on a Total
Element Long Run Incremental Cost (TELRIC) basis for local end offics and tandem switching at 0.2 to0 0.4 cents
and 0.15 cents per minute. respectively. See nterconnecrion OJrder | a para. 811 and para. 324. A typical
interoffice cail will invoive two switching operations (0.4 t0 3.8 zents) znd sometimes (but usuaily in a minority of
cases) a tandem switching operation as well. Thus, the maximumn switching cost for a local call is 0.95 cents per
minute. with more typical costs running in the 0.4 to 0.8 cent range. 1 :ome cases, a 0.10 cent local transport cost

may also apply. Local usage charges, whether measured or rlat-rated. zverage berween 2 and 3 cents per minute.
See also footnote 14. supra.

47. See, e.g.. Deposition of William L. Yowell, March 11, [954. Cauifcrmia PUC. R.93-04-303/1.93-04-002. vol.
1, at 143,
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Business access lines are not priced below cost. Hence, the monthly fees that ESPs and
ISPs pay for their business lines cover the costs of providing and maintaining those lines.
Additionally, the BOC studies ignore the fact that even ESPs that provide their service via
analog business lines (Option 3 of Figure 3), generally do nor subscribe to business service
alone. Rather, in order to provide their on-line services via the circuit-switched network,
ESPs must order from the ILECs a variety of special features in addition to basic business
service, features that in most instances bring the total charges paid by ESPs substantially
above the basic business rates cited in the Bell Atlantic and Pacific Telesis studies. For
_ example, ESPs and other data services that maintain a modem pool accessible via a single
dial-up -number will in most cases have to subscribe to a additional features like hunting or

direct inward dialing (DID), which may carry charges in addition to that for basic business
diai-tone service.

The growth of ESPs/ISPs has created significant revenue streams for
the BOCs directly attributable to data traffic on-the PSTN.

While their studies nave told one storv about :he impact of on-line service use on the
PSTN. recent 3CC statements tell guite a different >ne. Pacific Beil has announced that it
olans to aire 2.300 aew =mpiovees in 1997, in part 0 meet what John 3ntton, a Pacific
Beil spokesman, calls “an incredible cuiturai demand that has developed for additional
phone iines.”™® This demand is evident nauonwide. In a 1995 Companv Profile. for
exampie. NYNEX revorted that it had experienced “reccrd growth” in its core telecommuni-
cations business.” A significant Taction of that Ircwth nas occurred 1s a resuit of a
tremendous increase in Jemand for addiuonai resicental access lines. Indeed. within the
NYNEX region. adcitional residenuial 'ines ‘ncreased =.5% in 1993, and 10.1% in 1994,
compared ‘with the average annual zrowth -ate or aili -esidenual iines. which remained
constant at approximatetv 3.4% in both vears. =Zven dusiness .ine growth -ates. which were
4.3% 1 1995 and 4.4% in 1994, lagged weil denind e growth in additional residential
lines.® On a national ievel, :he statistics Jor additcnal _ine growth are even more striking.

Before 1990, additional residential lines were subsczibed 0 by between 2.5% and 3.0%
of the total number of households with telepnone service in the United States. Since 1990,

48. “Demand for Lines Spurs Pacific Bell Hiring,” Kmught-Ridder/Tribune Business News. reported by George
Avalos, Contra Costa Times, Walnut Creek, Califormia, Januarv 1, 1997,

49. NYNEX. /995 Profile & Statistics, NYNEX Corporation. .996. at 6.
30. Id., at 33.

g

-

L)
’z—/: ECONCMICS AND
E J TECHNOLOGY, iNnC.



$

Ellr

BOC Internet Impacr Studies: General Assessment

however, that number has skyrocketed, increasing to 9.2% by 1992, and 14.7% by 1995.%
Recent BOC earnings reports suggest that further growth was experienced in 1996, sugges-
ting that the 1996 second line penetration rate may well have reached 16% or higher.”
Since the growth in additional access lines has roughly paralleled the growth in the number
of Internet users (see Figure 4), at least a portion of those additional lines (and the revenues
derived therefrom) are attributable to subscribers who use them exclusively or primarily for
calling ESPs/ISPs. ETI's analysis indicates that the incremental revenues inuring to the

ILECs from these additional residential access lines for the 1990-95 period have exceeded
$3.5-billion nationally.®

In 1995 alone. this analysis (see Table 3. following) shows that some 6-million
residential s'ibscriber lines nationally were used exclusively or primarily for on-line access.
Total (nation vide) revenues from additional residential access lines whose installation was
driven by the subscriber’'s use of on-line services reached S1.4-billion (see Table 4.
foillowing). Thus, even putting aside for a moment :le revenues chat the IL=Cs receive
directly from ESPs/ISPs as weil as any additionai lccal usage charges that are paid bv
[SP/ESP users. the second residential access line revenues alone far exceed even the inrlated
costs that the BOCs seek to attribute o data ‘rarfic. Indeed. accepting Bellcore's own
sstimate that reinrorcing the PSTN will cost some 5Z3-muilion per vear per RBOC (for a
total of 5245-mullion. nationallv),™ additional access !ine sales stimulated by the growth of
on-iine services aione generated revenues that excsad :nis Iigure bv a actor of siX.

The autnors of this Study have performed an anaivsis Jf oroprietary 1996 ESP usage
data wwhich indicates that on average approximate:~ !0 or ESP users account for hetween
50% and T0% of :otal ESP hours of use. The datwz furtzer indicate -hat the majority of ESP
users zall into the range of O to 10 hours per montl. 3ecause :hev spend 50 much ime on-
‘ine. users n the top 0% are much more likeiv 10 2ave second lines Zor their on-iine usage.
These heavy users are therefore a direct source oI -zvenues Zor :ne LZCs. through the
monthly telephone bills for their second lines.

51. FCC Industry Anaiysis Division. “Percentage Additionai Residenual Lines for Households with Telephone
Service (End of Year Data)” (chart), December 6. 1996.

52. “Four Baby Bells Report Healthy Resuits,” Wall Streer Jourrai. Qctober 18, 1996.

53. This estimate is based upon reported national average -ates lcr residential telephone service (including both
recurring and nonrecurring charges). Average rates for sach '-ear. 1590-1995, excluding taxes and subscriber line
charges, and average installation charge, 1990-1995, from FCZ. Monitoring Report, CC Docket No. 87-339, May.
1996. Table 5.7. {See Appendix A to this report for the data znd cziculauons that support these values.)

34. Bellcore study, at 4.

ECONCMICS AND
TECHNOLQOGY, iNncC.



BOC Internet Impact Studies: General Assessment

Additional Estimated Additional
Households with Residential Lines Dedicated to
Year telephone service Lines On-Line Use
1990 88,350,000 3,870,325 0
1991 89,379,000 6,537,450 1,311,024
1992 90,997,000 8,355,973 2.174.846
1993 93,036,006 ‘ 8,845,773 2,385,085 -
1994 93.694.000 11,499,550 3.697.561
1995 94.2_3,000 13,890,593 6,043,721

Table 3. Nationally, in 1995 the demand for some 6-million residential subscriber lines can
be attributed principally to on-line access. Sources: Households with Telephone Service,
Addit.onal Res. Lines: FCC Industrv Analysis Division, “Percentage Additional Residential
Lines for Households with Teiephone Service (End of Year Data), Chart, Dec. 12. 1996;
Lines Dedicated 0 On-Line Use: See Appendix A 0 this Studv.

{

!§ Year ll Mont>ly Annual i Instailation "l Total Revenues %
* | Revenues from | Recurring . Revenues ! [
| | On-iine Lines [ Revenues ! E
- -~ =
1990 | o | 30 50 | 0 |
Y i 321841559 | 3262.099.905 573417340 | 35517245 |
1992 { $36,254.679 5435.056.:51 | 563,963,749 501.021,900 II
1993 339.997.872 $479,974.169 541,297,961 521.372,430
1994 l $62.229.950 §746.759.400 $105,006.55 851,765,951
1995 $103,951,999 $1,247,423,985 i 5178.397,610 1.425,821.395
i TOTALS | $3171313910 |  $464,385211 $3,635,699.121

Table 4. Cumulative ILEC revenues derived nationwide from residential access lines used
for dial-up access to ESPS/ISPs since 1990 total some $3.6-billion. Source: Appendix A to0

this Study

£i
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On-Line Services Subscribers and Additional Residential Lines
i
“
fe.
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....... Additional Resxiential Acosss Lines (Both Voioe and Dets)
e 20400 Services Subscribers
—_— A Lines Attribum Primarsy 10 ESPASP Use
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Figure 4. A suwong -elauonsiip 2xists betwveen the sverall growth of the Intermnet ind other
an-iine services and the growth in demand “or additicnal residenual access lines.

Sources: Addiuonal Residentiai Accecs Lines and Resicdential Lines Attributed Primarily
0 SSP/ISP Use: See Table 3. On-line Servicss Stpscribers: Information and Interactive
Services Report :IISR), Quarterly On-line Census Zaa, Ccrober 25, 1996, Cetober 20.
1993, October 7, 1994, September 24, 1993,

Use of the public teiephone netwerk ‘or 'nternet and on-iine service

access is not out of proportion to the subscriber access lines that have
been installed to support such use.

While the various BOC studies seek 0 Dortrav users of Internet and other on-line
services as somehow contributing disproportionate:~ ‘o- the capacity. demand on the PSTN,
thev offer no actual data to support this claim. Use f the PSTN for on-line service access
would be disp_erortionate if the relative prorvorucn of total PSTN local minutes of use
(MOQOU sy associated with ISP/ESP usage (MCU.g,, 2xceeded the proportion of total PSTN

access lines (ACCLINE ¢, that can be assoc:ated with lines used ror calls to ISPs/ESPs
(ACCLINEggp). That is, if

MOUcqp / MOUsgry > ACCLIDNEeqp / ACCLINE ey

ECONCMICS AND
TECHNCLOGY, INC.



BOC Internet Impact Studies: General Assessment

In fact, no such disproportionate relationship can be identified. As this Study has
already shown, through the end of 1995 a total of approximately 6-million additional
residential access lines can be specifically attributed to on-line service demand. To these
must be added the roughly 4-million ESP/ISP users who gain access via the same telephone
line that they use for their voice conversations.” These lines represent approximately

6.8% of the total 147-million business and residential access lines in service as of the end
of 1995.%

While it is difficult to estimate precisely the aggregate amount of ISP/ESP usage that is
provided on a dial-up basis (rather than through a direct network access connection to, for
example, a university or corporate Local Area Network), a reasonable assumption is that, on
average, each of the roughly 10-million on-line service users (as of the end of 1995)
accounted for 15 hours per month of local calli.;g to an ISP/ESP.”” That volume of usage
would account for some 108-billion MOUs annuallv, or 3.4% of the 2-trillion total annual
local MOUs for all US ILECs combined.”® While these data can certainly be refined.
there is no specific basis o be'ieve that more precise sstimates will yield significantly
different resuits. Overall, end user and ISP/ESP access lines combined appear to impose
less than propofrionare demand on aggregate PSTN capacity.

35, Zsumate based upon =11 anaivsis - Table 3). “Oniine Aucience 1t 2.8 Million Users.” ‘nformarion und
Interacrive Services Report. 7. i6. . 21, Ocrober 20, 1995, at .. Note that this overestimates the actuai umbper of

dlal-up access iines used :0 connect 0 On-:ine services. >ecause :: issumes that no individual subscribes o more
than one on-ine services at a time.

56. For compiete accuracy, doth :he numerator and dencmunaror of “ms ratio should be adjusted to remove
business ESP customers with dial-up connectio=s. since businesses zenerailv pay some form of measured rate, and
thus clearly and directly compensate the LEC for their ESP usage. This wouid be orfset by a corresponding erfect

on the minutes of use figure (see footnote 37, below). Source for -otal business and residence access lines: FCC.
Prefiminary Statistics of Common Carriers, 1995, Table 2.10.

57. Based upon proprietary 1996 usage data for several ESPs made available to the authors of this Study, which
indicate an average usage of between ten and fifteen hours per month per ESP subscriber. In light of the fact that
several ESPs shifted from measured-use pricing to flat-rate pricing junng 1996, it is highly probable that usage in
1995 would actually have been considerably less than fifteen hours: however, that figure is adopted here only as a
very conservative estimate. Moreover, climination of business users (See footnote 36, supra.) would reduce this
figure as well, since (a) the 10-million user figure includes diai-up business ESP customers, and (b) the 15-hour
average usage also includes business usage. which likely raises the overail average. Moreover, the ESP usage data
referred to above indicates that between 30% and 40% of totai ESP usage occurs during the business day, and it is

likely that the majonity of this usage originates from >usinesses hat are subject :o measured-rate or demand-
sensitive local service pricing.

38. See FCC. Monitoring Report. CC Jocket 87-339, Mayv 1994 at Taple 1.3,
29
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The BOC studies fail to distinguish between inefficient LCM and

efficient trunk port ISP/ESP serving arrangements, and attribute all
ISP/ESP use to the former.

The BOC studies each generally combine all calls to on-line services together, and
claim the aggregate level of traffic as a burden on the local network.” In reality, calls
placed to ESPs and ISPs can be handled by at least two different methods, with very
different implications for the burden that will be placed on the end office switch serving an
'ESP. Calls placed via analog modems to ESPs which are provided with Line Concentration
Module (LCM) connectivity to the central office switch (Option 3 of Figure 3) occupy a
line port for the duration of the call. This could lead to a potential blocking problem if the
switch is not properly engineered and balanced. Many ESPs, however, utilize trunk port
connectivity that bypasses the LCM. In so doing, they eliminai: any possibility of LCM
blocking. All ESPs could be provided with irunk >ort connectivity, but some may avoid this
arrangement due ‘o the tanff penalties :mposed >v the LECs themselves, as discussed in
Section 2. Indeed, Primarv Rate Intertace ‘PRI SN, which Bell Atlantic cites as the
connection method used by fuilv 50% of ISPs ir s territory, bypasses the line module, and

connects at the DTC (Digital Trunk Controiler). ~1a a trunk port (see Cption !. Figure 3).”

Tnis means thar cails o a PRI ISDN-equippea IS? ire non-olocking in the rerminaring end-
office switch, and will not prevenr other users >y the public nerwork jfrom placing or
receiving calls. Of course, a more accurate measure of the impact of ESP usage on 2
~vpical LEC switch ‘as opposed to the few the 3CCs singl. out Zor discussion in their
studies) is no discernable mpact-at all.

3CC statements on the congestion issue incorrectly attribute certain

service probiems internal (o the internet itself as causes of claimed
traffic problems an the PSTN.

In addition to their concerns with respect to the zrowth of on-line service usage, the
ILZCs also seek to attribute PSTN congestion to ~zrious ISP and Internet outages, problems
that are endemic to on-line service providers ard to the Internet itself and that do not
directly atfect the PSTN (that is, failure of Elemezts 6. 7, and &8 in Figure 1). An exampie
can be seen in the recent keynote address by Miczael Fitzpatrick, the President and CEO of
Pacific Telesis Enterprises, at Wescon/96 on Cciober 23, 1996.° In that speech, Mr.
Fitzpatrick bundled ail Internet congestion problers together as a justification for imposing

39. See, for exampie, the Beil Atlantc study and the Pacific 3ell study.

60. “Intermet Congestion: Crisis or Come On7" Speech by !ichael Fitzpatrick, Wescon/96, October 23, 1996.
Downloaded from Pacific Telesis Home Page, http./wwa.pac 3t comyabout/fitz102396.htmi. November 10, 1996.

20
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carrier access charges on ISP/ESPs — even problems that have nothing to do with the
PSTN. '

For example, Fitzpatrick cited a list of “high-profile flops” that indicated growing
problems with the Internet — service outages of Netcom, AOL, and an unnamed New York
ISP (Element 7), busy signals faced by customers of smaller ISPs (Element 6), and
predictions by Bob Metcalfe of an impending catastrophic Internet meltdown (Element

8)%  While all of the items on Fitzpatrick’s list-do signify that the ESPs/ISPs face
technical challenges in the months ahead, referting back to Figure 1, not a single one of
these situations either caused or was caused by any problems in the PSTN.

The busy signals faced by customers cailing ISPs are hardly unique to Internet
providers — there are any number of conventional voice PSTN uses t at also generate
excessive and pervasive busy signals.”? Busy signals of this sort have nowuing to do with
traffic congestion reaching the point where Slocking occurs at the end office switch.
Rather, they occur simply because the entity in Juestion. whether a data or a voice service,
has aot purchased a sufficient aumber of eXchange access lines for the number of individ-
~uals who ‘nmate calls to it. In both cases. :nis is deiiberate. A voice user may only
purchase vqouon !ines for the number or operatcrs ansv.ering-the phone, and a data service
will likely only purchase sufficient lines for -he number of modems in its modem peol.
Clearly, if the number of individual cail artempts made at any given ime exceeds the
aumber of lines purchased by the service. busyv signals result for customers, even though the
switch as a whole :s nor exreriencing a Slocking probiem.

To zxplain this in slightly different :erms. -here ire -wo different Susv signals that a
user initiating 2 cail over the ?STN may =2nccunter. Cne type, the “standard” busv signal.
results when the iine or lines that correscond "0 “he dialec aumber are ail in use. The other
tvpe. the “fast dusy signal” or “reorder” tome. results vnen all lines :nto the end orfice
switch (or paths available to the LCM that serves the diaied number) are in use. The latter
case 1s potentially a far more significant prooiem. because it :neans the switch (or everv
available interotfice trunk) is already being used -0 cavacity and, as a result. no calls may
be placed or received until some of that capacity is freed. However, standard busy signals
are encountered far more frequently than reorder tones. In those cases, the problem of

61. Id

62. To cite but a single example. radio stations that orfer “two iree tickets to the tweifth caller” engender
hundreds or thousands of call attempts in an extremely :nort period of ime, rhe vast majority of which result in a
busy signal. SS7 should significantly reduce the adverse aerwork impact of these and other recurring line busy
conditions. However, to the extent that such spikes — whica do not occur in the case of Internet use — do
adversely impact the public network, they occur at -andom. making it impossible to anticipate or plan for them. In
contrast. steady traffic at a regular time, like ESP traffic which is heaviest in the late evening), is much more
2asily taken into account in network and switching Jesign.

('Y}
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congestion is confined to the particular customer (ISP or otherwise) who orders an
insufficient number of lines. And such situations are best resolved by marketplace forces:
In competitive markets, customers respond to poor service by “voting with their feet.” If
customers consistently encounter busy signals when tying to reach an inadequately
configured ISP modem pool, either they will migrate to competing providers who offer
adequate access line capacity, or the ISP will order more lines. Either way, the frequency
of busy signals will be reduced. And either way, the impact is hmned principally to the
ISP, and does not materially impact the PSTN as a whole.

Mr. Fitzpatrick also implies that the introduction of cable modems will increase the
burden on the PSTN.® While there is every reason to expect that cable modems will
increase traffic on the Internet, this technology, which orovides far greater bandwidth than
can be supported by conventional analog dial-up telephone lines, will also remove Interne.
raffic from the local telephone network altogether. It is true that some first-generation
cable modems currently being tested do use the PSTN as the upstream’ channei (i.e., from
customer to service provider). However. the firms designing cable modeuis are certainly
aware of the limitations innerent in using the circuit-swiiched network for data transmission.
The technology is evolving away from this method. toward either wireless upstream or the
ase Of cable :n both directions. Long berfore cabie mecdems become widespread. they and
the associated cable :elevision-based Internet services will have leveloped o the point
where no PSTN use wiil be reguired.

The Internet and on-line services community S 'veil aware of the growing pains and
perational problems that have arisen in their operations. and are taking steps o address and
esolve them. Thev need no inducement :n :he crm >I per-minute access charges to push
these =rforts forward. The BOCs have orferec 10 cirect 2vidence that congestion ind
outages on the Intermet itseif are propagating >nto ‘ne :elepnone aetwork or creating
aifficulties ror the iocal telephone companies.

BOC efforts to apply access charges to ISPs/ESPs should be
considered in the context of the BOCs’ own intentions with respect to
entry into and development of the internet service market.

In considering BOC calls for access charges on ESPs and ISPs, it is important to bear
in mind that the BOCs themselves are in the drocess of entering, or expanding their
presence in, the market for on-line services. Neariv ail the BOCs (Ameritech, Bell Atlantic,
Pacific Bell, BellSouth, US West, and SBC Communications, Inc.) have started to provide
Internet services. Presumably, any access charges imposed upon their non-affiliated

ESP/ISP competitors would also apply to their >wn ntemet businesses. However, as a

63. “lnternet Congestion: Crisis or Come On?" op. cir. at “ootace 60, supra.

[FP]
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practical matter, the effect of this strategy would be to escalate the costs that competing
(non-affiliated) ESP/ISPs will be required to incur in order to remain in business.

In this context, it is noteworthy that ILEC concemns about Internet traffic resulting in a
PSTN crisis do not seem to have deterred their own marketing efforts. In their advertising
for second residential lines, many of the BOCs mention specifically that such lines are ideal
for connecting to Internet services. This is taken to an extreme by a recent Pacific Telesis
promotion, which offers customers who subscribe to an additional telephone line free set-up
and five months of free unlimited Intemet usage from Pacific Bell Internet.® While
complaining that Pacific receives little or no revenue from Internet use, Pacific Telesis
seems more than willing to apply the revenues it generates from additional residential

access lines to support “unlimited™ Internet service. Clearly, a “meitdown” is nowhere near
as immunent as Pacific has sought to portray :t.

04. See, Pacific Telesis promotional materais. downloaded from Pacific

Telesis Home Page,
hup://www pacbeil.com/, November, 1996.
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BOC INTERNET IMPACT STUDIES:
4 - | INDIVIDUAL STUDY ASSESSMENTS

The individual BOC and Beillcore Internet impact studies igncre or

exclude relevant facts, producing 2ssentially the same inaccurate
conclusions.

In this Section, we examine in detail each or the 30OC and Bellcore studies that purport
to identify the impact or the Internet on the 2STN. Whiie the individual companies’
approaches were 2ach slightly different, ail suffer ‘rom the general dericiencies that were
identified in Secuon 3 — i.c., a limited examinauon of selected central orfices serving ISPs.
fallure :o0 address or consider overail aerwork :mpact. and 2xciusion of relevant revenue

- »0Urces.

Pacific Telesis

The Pacific Telesis submission consisis of 1 ~wo-page summary of a study of central
offices' that'serve ESPs in Pacific’s service area. Pacific presents figures that compare
ESPs’ network usage characteristics with the average usage for the central offices that were
examined. It also includes an anecdote about one specific central office where a large ESP
accounted for a significant fraction of the office’s total usage. Pacific concludes with a

rough estimate of the costs that serving ISPs :mposes upon its network. There are four
principal flaws in the Pacific study:

Pacific looks only at end offices serving 2nhanced service providers, and provides
neither a basis for comparison of ESPs with other end users of its network, nor any
evidence that those other end users are in any way affected bv data traffic on the
PSTN, other than an unsubstantiated menton of “several instances” of slow dial
tone and call blocking.

(93]
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»  Pacific’s estimate of its revenues derived from on-line services is limited to an
understatement of revenues generated solely at the terminating end of calls to
ESPs, and thus ignores entirely the substantial revenues that are currently being
realized by Pacific Bell from second residential access lines intended for data
usage, from ISDN, and from additional features, functionality, and special
connectivity arrangements that it provides to the ESPs.

« Pacific cites only one specific switch in its entire network where an ESP
constituted a significant fraction of total usage.

+  Pacific fails to explain how the expenditures it claims were undertaken specifically
because of ESP usage relate or compare to expenditures that the company would
have undertaken had the ESP not been there, or that the Company has regularly
undertaken in other areas where no ESP 1s oresent.

The Pacific Telesis study looks only at on-iine service providers. and fails to demon-
strate anv pervasive impact of the claimed =ZSP/ISP -rarfic patterns upon non-ESP business
or residential uses of its local exchange service. Indeed. its entire examination of data
traific on its network is limited t0 {.3% or its ines. znd less than 2.2% or the =SPs in its
serving area. and is !imited to a period of oniy two weeks.” Impact measurements are
made at central offices that serve ESPs rather han at the various points in the Pacific Beil
network where calls o those £SPs were originatec. Thus., the Pacific Telesis swudy is
iimited solely to the rerminating end of ESP/ISP cails.

Pacific’s estimate of :otal revenues ‘rom =SPs 3Z6-million) is derived entirely irom
verv conservative stimates of payments made OV :ne =SPs :hemseives, and attributes no
revenues whatsoever ‘0 payments made bv ZS7P cusicmers for “he Pacific Belil services that
thev utlize in accessing their on-line service provider. Pacific’s calcuiation consists simpiv
of multiplying the total number of ESP access ‘ines wnich Pacirfic estimates at 110,000) by
the monthly business access line rate ($20).°° Since a0 charge applies for incoming calls
to an ordinary business line, no usage revenues are zenerated ar the ISP end of the call.
That result is then annualized and divided by‘ an zstmate of ‘otal annual ESP minures, to
produce an estimated revenue of 0.2 cents per minute for calls to ESPs. Even so, in its
Intérconnection Order I in CC Docket 96-98, the FCC found that local switching costs were
in fact also in the range of 0.2 to 0.4 cents per munute per end,”” and that therefore even
by Pacific’s own estimation its revenues are in the -ange of its costs.

63. Pacific Telesis study.

66. Id., at 1.
67. Interconnection Order I in CC Docket 96-98, at para. 81.. See also footnotes 14 and 46, supra.
3€
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There are several significant problems with Pacific’s calculations. Not the least of
these is the fact that Pacific has limited its estimated revenues solely to recurring charges;
Pacific generates significant revenues from nonrecurring charges that must be included in
the total ESP/ISP payments for services furnished to them. It should also be noted that
Pacific’s revenue estimate of $20 per access line per month® understates even those
revenues generated directly from ESPs. Pacific’s assumption that all lines that serve ESPs
must be connected via a standard analog voice line does not take into account the varying
prices for the varying services ESPs and ISPs require to serve their customers. As a result,
Pacific ignores fees that are paid by the ESPs for these additional services, including
charges for digital (T-1) connections (discussed in Chapter 2), Direct Inward Dialing (DID),
multi-line hunt groups, and other special service arrangements necessary for providing data
services. Although the Pacific study does mention these options for ESPs, it does not
provide an analysis of ESP usage of these various methods of connecting to the network.
Such an analysis is, of course, necessary for developing an accurate estimate of the actual
revenues Pacific derives directly from ESPs, as weil as to assess the actuai Surden ESPs
could potentially place on the end office switches -hat serve them (since cails 1o ESPs

served via a trunk-side connection will not block other users rom gaining access to the
switch). '

In additon to understating revenues generated at -he =SP end, Pacific ignored entirely
the revenue sources associated with the ESP cusromer’s end of ESP calls. In fact, Pacific
generates far more revenue from end users of on-:ine services ihan it receives rom the on-
ine service providers themselves. This :s because. uncer Pacific Beil's local rate structures,
all local calls are handled on a “sent paid” 9asis. Local calls placed :rom business
subscriber ines in California are subject 10 measured-use charges that increase with the
duration of the call.”® Currentlv, Pacific Beil’s .ocai iavtime measured-use -ates are 3.23
cents ror the first minute and :.05 cents Jor cach idcitionai minute: thus. a 20-minute call
t0 an ISP would result in approximately 2.3 cents i1 revenue to the telephone company.’
Most residental subscribers opt for lat-rate service aithough measured service is available
on an optional basis in most localities). In Califormia. the current flat-rate “usage charge”
applicable to urban residential subscribers is $3.25 per month. ' Assuming an average per-

68. Pacific Telesis study, at 1.
69. Pacific Telesis Califonia Intrastate Tariff, Cal. PUC No. AS. Sec. 5.2.

70. Most business use of the Internet is assumed o occur dunng the business day rate period. Pacific Bell
Tanff, Cal. PUC No. A5, Sec. 5.2.1.A.4, 10th Rev. sheet 210. These rates should be reduced by the applicable
surcredit, currently 1.784%. Cal. PUC No. Al, 81st Rev. sheet 135,

71. This is calculated as the difference between the rate for a :FR (single party tlat rate, 511.25) residence line
and that for a IMR (single party measured rate, 36.00) residence zccess line. This uses the IMR rate as a proxy
for the non-usage-sensitive component of residential service. Because the IMR rate actually inciudes an implicit

(continued...)
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minute cost of 0.45 cents for transport and switching (within the range of local call costs
identified in the FCC’s Interconnection Order [ rulingn), a residential subscriber would
have to originate 19.44 hours per month of local usage before the $5.25 imputed monthly
rate becomes unprofitable to Pacific for that individual customer (and an even greater
amount if the usage included within the measured service $3 calling allowance is included).
Therefore, to reach a non-compensatory level, flat-rated customers as a group would need to
exceed monthly usage levels of at least 19.44 hours. Significantly, there is no evidence that
Internet usage has raised overall usage levels to this extent. Based on the structure of
Pacific’s tariffs, however, a customer would have an incentive to choose the flat-rate pricing
option at a lower monthly usage level — at roughly 17 hours.” Since ESP/ISP calls
average approximately 10-15 hours per month,” it becomes apparent that both flat- and
measured-rate local calling is fully compensatory to Pacific under existing intrastate tariffs.

According to recent Pacific Telesis sarnings reports, the Company has experienced a
significant jump in the demand for additional residential access lines, which it attributes
particularly to dial-up Internet use.” For Pacific Telesis, access line growth was reported
at a 4+.4% annual rate. As the discussion in Chapter 3 demonstrated, these access lines
constitute a source of tremendous amounts of ~evenue for the 30Cs: one which the Pacific
Telesis study does not acknowledge.

The Pacific Telesis study addresses what it Zescribes as significant on-line service
ratfic at or'v one specific central otfice switcn. That switch. however, is located in Silicon
“/allev, and .annot oe considered tvpical of -he average level of Internet use likelv to e
found elsewhere. Tratfic concentrations at -his single. umque point n Pacific Bell's
aetwork can nardly be taken as an indicator of in :Qmunent meitdown.

71. i..conunued)

usage allowance (of 33.00). the non-usage-sensitive component :s actuaily less than $6. Assuming evening iocai

rates and a 20-minute average call duration. the calling ailowancs is equivalent to approximately 6 nours of usage.
Paciric Beil Cal. PUC No. A3, Sec..3.2.]1 and Sec. 5.2.4. :

72. Based upon estimated switching costs of 0.4 cents per minute and average tandem/transport costs of 0.05
cents per minute, (see footnote 14, supra.). These costs reflect :e following assumptions: (1) Most residential use
of on-line services occurs during off-peak, late evening, night and weekend time periods; (2) minimal use of local
tandem switching is required, because most local networks are iesigned to handle most calls on a direct trunked
basis: and (3) half of the FCC’s local transport proxy is used to reflect the primarily off-peak use of these services.

73. Based upon 38.25 worth of local calling (the 35.25 [latUmeasured rate differentiai pius the S3 measured rate
calling allowance), and assuming 20-minute cail durations at Pacific Bell’s evening rates.

74. See foowote 37, supra.

73. On October 18, 1996, the Wall Street Journal -zportea that demand for second phone lines played a

significant role in the strong third-quarter profits of Pacific Telesis. noting its report of vear-over-year access line
growth of 4.4%.
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Pacific estimates that it has spent $2.6-million in incremental capital expense in the first
quarter of 1996 to address ESP and Internet-related network impacts. However, the study is
not clear as to exactly what sort of outlays were involved. But even if it specifically
involved re-engineering of switches to increase capacity in situations where an ESP or other
large-volume call recipient was present, it would still be incorrect to attribute all such costs
to ESP/ISP use. As we have previously noted, ILECs routinely upgrade and expand
capacity in their existing switches, for example, to'accommodate normal growth in demand
telephone lines for new residences and businesses. Pacific’s study is silent as to how much

of the S$2.6-million would have been spent anyway on routine upgrades and capacity
expansions.

Moreover, the Pac fic Telesis study also claims that expenses for the remainder of the
vear “include another $11-million to meet the “orecasted ESP demand for ISDN Primary
Rate.” The inclusion of 2xpanded ISDN capacity is not legitimately due to ESP-related
congestion. Indeed, as we have noted, PRI ISDN is actually a solution 10 a source of
potent'al congestion problem that might otherwise arise. Such expenditures are invesmments,
which the Company undertakes based upon the 2xpectation that they will generate revenues,
and profits, in the future. Pacific and -he other 3CC;s nave delayed introduction of ISDN
for vears. Even now Pacific seems 0o be asking -he Commission to impose an access
charge as a way to avoid having its shareholders oear the cost of a legitimate, and most
likelv highly profital 'e, business invesunent.

in short, Pacific’s study presents a coilection of incompiete. highlv selective, and
distorted ‘nformation that cannot provide a reliaple assessment of the actual overail impact
of ZSP/ISP demands on the PSTN. Revenue sources are :gnored and -evenues are grossiv
understated. it is unclear whether the costs identified are appropriately allocated to on-iine
services, ind, in any event, cannot be considered without considering upgrades and expenses
Pacific would have made in the normal course of ‘ts operations. Finally, by looking at a
very narrow subset of its central offices, and citing only one as evidence of serious traffic
problems, Pacific’s study offers no insights whatsoever as to the overall effect of ESP/ISP
demands on the totality of its network.

U S West

U S West's study’™ consists of two pages of conclusions drawn from ten pages of
attached charts, generated by data the company collected on a set of 64 ESP hunt groups in
four states. The principal conclusion that U S West seems draw from its study is that “the

76. “U S West Communications ESP Network Study - Final Results,” October 1. 1996.
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usage patterns of the ESPs differ from other end users on the Public Switched Network.””
How it makes the leap from that conclusion to some of its others (listed below) is unclear,
especially given the data that the company has included. Four key problems with the U S
West study can be readily identified:

« U S West does not cite any specific instances of trouble that resuit from ESP
usage. It also fails to cite specific investments it has undertaken in order to

increase network capacity as a result of purported congestion problems resulting
from data traffic. :

+ U 3 Wast makes the ciaim that the ZSP busv hour. which falls in the evening,
imposes undue costs on the network. In realitv, however, the later peak for ESP
usage is actually good for the .etwork, since it results in a more even distribution

of cails overall, and uses capaciry that would otherwise be idle during the evening
hours.

+ U S West fails to provide any sort of reasoning dehind the figures it calculated for
growth of ZSPs. Their accuracy should not be accepted without some 2xpianation
of :he reasouing or the data benind them. The accuracy of some of the other data
presented is also open to guestion.

U S West’s calculation of crsts imposed v ESPs is based upon the costs of calls
terminated at ESPs. ignonng tu2 fact that those costs are paid for by the originators
of those calls.

Cne or +he conciusions drawn by the U S "Wast swudy is that the busy hour for ESPs
most trequently occurs at !0 pm. substantiaily !ater than the busv hour for LEC centrai
offices as a whole, which (for U S West) typicallv wakes dlace around 4 pm.® Based upon
this -inding, U S West claims that “[cjontinuec =SP growth of this nature will drive
network reengineering to accommodate evening Susv 1our usage.”’” U S West does not
mention, however, that from a network perspectuve this usage characteristic is a positive
development. If the majority of ESP calls occur Zurning what would otherwise be off-peak
hours, those calls take advantage of capacity that would otherwise simply be idle. Even the
possibility that ESP traffic will actually cause the oifice busy hour to shift 1o 10 pm is not

77. U S West study, at 2.
78. id, at 1.

79. Id. at 1.
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the Company claims that ESP and ISP use has “impacted our local network,” it provides
no real evidence of the degree of that impact, or of the associated costs, if indeed any such
impact or cost is large enough to be measurable at all.

U S West’s data contain several other serious problems. For example, in support of the
oft-repeated BOC claim that ESP usage characteristics are similar to those of IXCs, U S
West presents a chart depicting average minutes of use for IXCs and ESPs.* However,
the data presented in this chart are highly questionable. Indeed, it is apparent from U S
West’s chart that, while lines terminating at ESPs exhibit usage levels that range between
about 20 and 45 minutes per hour per line throughout the day, IXCs seem to have no usage
whatsoever between the hours of 9 p.m. and 7 a.m. This uniikely result makes an accurate
assessment of the resemblance (or lack thereof) between IXC usrge and ESP usage impos-
sible. If anything, the U S West study fails to support this assertcd relationship.

Moreover, n its chart entitled “Costs 2er Line,™ U S West presents its comparison
of ‘ncremental costs per line, apparently for analog business lines, for various types of ESP
and pasic business access line customers. tre Iallacious assumption inherent in :his
calculauon is clearly demonstrated by considering the derivation of the “incremental cost”
ot a business line. U S West attributes a non-usage cost of approximatelv S13 o the line
«this amount :s depicted as constant for the =SPs as well). For :non-ESP) business lines. it
then adds approximatelv 34 in usage charges. for a -otal incremental cost of approximately
$23. However {assuming it is using a consistent methodology *r ail services on the chart),
U S ‘West develops the “usage cost” of a dusiness line in a unigue manner. “Usage” in this
case reters not to calls originared on that business .ine. but "0 calls rerminated thereon.
This derinition OI <ost causation las 1o support. and IS funcamentaily at odds with the
structure of U S West's wrirfs and with the onincipte of “sent said” oncing. U S West's
mistaken uassumption here s its notion :hat termunaung use s the ziement Ior which a
charge s o apply, and using this logic it readilv atributes provortionatelv higher costs (o
ESPs than it does to business lines used for voice communicatons aione. Uniess U S West
can demonstrate that calls placed o business lines are uncompensated by the calling party

— which it did not and cleariy cannot do — there is sumpiy 10 basis for this perversion of
the cost causation principie. '

-NYNEX

83. U S West study, at 2.
34. /d. at Attachment #6.

8S. I/d. a Attachment #10.
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