
BOC Internet Impact Studies: Individual Study Assessments

The NYNEX study consists of some six chans depicting specific ISP multiline hunt
groups, and the usage they each experience. In its cover letter to the FCC, NYNEX
explains that about 200 companies use analog dial-up connections in its serving area, and
that the number of lines being used in this way increases by approximately 10% each
month. For the specific hunt groups it examines, NYNEX provides information about call
attempts and overflow counts, as well as usage and holding times. The key problems with
the NYNEX study are readily apparent:

• NYNEX, like U S West, fails to cite any specific examples of ISP-related traffic
causing blocking at the level' of the switch and, again like' U S West, does not
point to any specific investments it has made thus far that were necessitated by the
growth of data traffic on its network.

• In presenting data only for selected ISPs. ~ntX provides no imormation about
how data :raffic impacts other users of :ts network. or ~he network 3.S a whole, if
indeed it does so at :Ill.

The ~YNEX jata ~ndicate :hat .:my 'Jiccking :::roblems :hat do ,)Ceur are not
problems at [he :evel of the switch, ~JUt are instead associated with ~SPs that have
failed to provide J sufficient :lumberJr lccess :ines for the number \Jf customers
they are J.ttempting to serve in a given hunt group. Indeed. the chans presented by
)iY)JEX J.ddress only calls to the specific ~ternet providers ;,:x("TIined, and do not
provide ;my information :lbout other::llis ':)eing 1andled by :he sa.lie switch.

The chans :hat:omprise the .\I~C:X study :onsiSt solely of :SP traffic patterns J.t
selected central office swItches. This studY, :he~e:·ore. :;resems :10 ;,:vidence :hat ordinary
?ST?'i ;Jse is in my 'Nay J.rfected Jy ;:alls :0 ~SPsilS?s. Further.:n cases where the
:-l'Th"EX dara show :hat calls to ISPs TIe being Jloc:<ed. :here is :10 way :0 distinguish
between traffic creatmg Jlocking :It the switch ~evel lild Jlocking caused simply by the
limited number of lines a given ISP has configured in ::s illultilille hunt group.

Indeed. it seems -:iear that the problematic swirc:::es in the :"I'Y:\I"EX study are those
where the ISP has failed to provision sufficient :ines :'or the number of customers in the
area. For example, one of the switches examined in the study, a DMS-lOO DS-O in
Hempstead, had 450-660 of 500-700 call attempts 'Jlocked during its busy hours. However,
given that the ISP in question had only a 22-1ine iunt 5fOuP, it is hardly surprising that so
many call attempts were blocked. That degree of blocking does not in itself indicate that
the switch as a whole experienced congestion at any of those times. It simply indicates the
presence of an unsatisfactory level of service from :hat particular ISP. Other switches
studied by NYNEX, like the DMS- l()() DSO in '?Y1rite ?lains, had high usage but no calls
blocked, and it is reasonable to conclude that :his :s because the ISP there had an
appropriate number of lines to support its average :1UInDer of call attempts per hour.
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Boe Internet Impact Studies: Individual Study Assessments

NYNEX's New York Telephone Company local tariffs apply a substantial surcharge for
PRI ISDN trunk-side connectivity,g6 which likely induces some ISPs to elect the less
expensive line-side LMB business line alternative. Although NYNEX demonstrated no
switch congestion problems in its study, it would certainly eliminate any such problems that
might arise by applying appropriate cost-based pricing for ISP access, and by not engaging
in pricing practices that suppress and discourage efficient ISP serving arrangements.

Finally, based upon the NYNEX data for second line growth summarized in Chapter 3,
Internet and on-line service traffic should properly be considered a source of significant
amounts of revenue for the company. Indeed, the 1.26-million second residential lines
reported by NThcX in 1995s7 translate into S33.3-million in revenues for that year.

Sg

And given that the corresponding revenue tigure for 1994 was approximately S28.9
million,39 the second line revenue stream is growing at 9.3% JIlnually.

Bell Atlantic

Of all the BOC5, Bell Atlantic's studY jrovicted :he ;reatest depth f)f :malysis of the
data that it collected on ESP usage. However. Bell Atlantic :nakes many of the same
:nisleading assumptIons and conclusions as the other studies. Among them are these:

•

•

Beil .\tlantic notes that J. large fraction of ~SPs roughly 50%) :n its :erritc.<:
connect to itS central offices via PRI ISD~ using trunk port connectivity lnd hence
bypassing :he Lme Concentration Moduie !LC~n. ~owever. it does not point out

~hat ?RI ISDN ~s ~nherently Jon-iJlock:.ng It ~he ~erminating switch. :md :hat
merefore ~he useJf :his arrangement li1 'Jut dirrunates 'lata :raffic :.:ongestion 10

sucl1,witches.

In calculating the revenues it derives from data traffic on its network. Bell Atlantic
ignores the fact that local calls are sent paid. Many Bell Atlantic Dusiness lines
are provided on J. measured-rate basis. so the Company receives duration-based

86. See Table 1..

87. NYNE.X, 1995 Profile & Statistics, op. cit. foomote 49. supra, at 33.

88. Based upon an weighted-average rate in New York state for unlimited local residential service of $26.45,
including touch tone charge, SLC. surcharges. and taxes. See, FCC Industry Analysis Division. Common Carrier
Bureau. Reference Book: Rates. Price lruiexes, and Houseiwld E:::peruiitures for Telephone Service. July, 1994,
Appendix 2: Residential Telephone Rates by City, October. :993. Note that this figure is calculated exclusive of
installation charges ror those lines.

89. Based upon the S25.1O rate cited in the previous footnote, and l.!50-miilion access lines m 1994 iNYNEX.
1995 Profile & Statistics. op. cit. rootnote 49. supra, J.t 33).
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revenues from calls to ISPs placed over those lines. Moreover, for reasons
discussed previously, the presence of flat-rate pricing of the calling party's line in
no sense makes such calls free. Rather the flat-rate incorporates a usage
component that will on average cover the company's usage-related costs.

• Bell Atlantic further ignores other sources of revenues, including the substantial
amount of revenues it derives from second lines, revenues from residential and
business customers who purchase ISDN connections, and revenues from ISPs that
purchase additional features (direct inward dialing services, for instance) that are
tariffed separately from basic business analog or ISDN rates.

According to the Bell Atlantic study, of the J..887 ISP circuits it examined, fully half
used PRI connections, with the remaining half 'Jsing standard analog business line-side
connections.90 Bell Atlantic subsequently stated that the fifty percent figure was
representative :'or all ESPIISPs it serves.~l This :neans :hat fully half of the ISP lines ill
Beil _\tlantic') serving :erritcry are :lon-blocking lt the cerminating end office switch. J. fact
chat Bell Atlantic does not mention in its study, ?or instance. in its discussion of el~ments

of :he network~·.i3eH Atlantic states that "if :lil :ines are It:he 25-30 CCS level. then the LU
i line unit) ..:an :.lcconunodate only 100ur )5 ~ucscriber iines. ··~2 :-Iowhere does it make
..:iear :hat PRI ISDN bypasses :be line 'JnlL IDe :::at J.S .1 ,esult the 6.5-line limitation does
!lot occur for ISPs 'Jsmg that ~echnology, :; ince 3ell _-\tlantic has implemented rates :'or its
PRI ISDN serlice only slightly ~igher chan c'or 'Jasic business ser;ice. :here is reason to
:onclude chat most, if :lot alL ISP growth i:: 3eil ..:...Uantic . 3 :erritory 'Nl1l siIT'jlarly 1Je ISDN,
:hus diminating the possibility of blocking 1t ~::e :entral ·)r!ice switch that terminates calls
:0 ~he ISP,

One of ,he :onclusions Jf the 3ell .':"'Ilar:t:;:: study lS ,hat traffic :evels for ISPs :lie

"significantly loove :1orrnal customer :raff.c .e':e~s. ,·-j3 In this context, the derinition of the
word "normal" is :unbiguous. "~orrnal" :oulc: :nean the average for the :letwork as j

whole. In that case. it is not a particulariy :'aJI :omparison, since by definition ISPs are
large-volume c~ll recipients. The correct cc:mpar:son - and one that Bell Atlantic does not

- offer - is that between ISPs and PBX :rJnk3 :n 5foups of comparable size. ::tS this study
developed in Chapter 2. There is no .reason ~o ~xpect tpat ISP traffic will be any higher

. than that 'of other comparable large end use:-s.

90. Beil Atlantic study. at 5.

91. ld.. at 15.

92. ld.. at 8.

93. Id.. at 7.
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The Bell Atlantic study significantly understates the revenues it derives from data
traffic by ignoring entirely the substantial revenues that the company derives from
customers of ISPs who purchase second lines, incur measured or flat-rate local usage
charges, or upgrade to ISDN. In calculating revenues from ISPs, the Bell Atlantic study
estimates revenue per ISP line at $17.00 per month.94 This results in an estimated total
revenue for PSTN service of approximately 58.2-million in 1996.95 However, Bell
Atlantic, like Pacific Bell, has reported extremely strong earnings growth figures, which it
attributes in large part to the growth in demand for second residential access lines. Indeed,
Bell Atlantic's CEO, Raymond F. Smith, recently stated that the rate of additional line
growth in his territory is increasing, and that additional lines produce significant incremental
::evenue. In a March 19, 1996, speech to a group of securities analysts at :l Merrill Lynch
Telecommunications CEO Conference, Smith said:

In 1995, sales of secondary lines at Bell Atlantic :ncreased more than SO
lJercent. fueled by surging demand for Internet .lnd telecommuting
applications.

L'nliKe traditional :10nzontal ;ine growth. ',vtuch ',vould have significantly
added :0 our :apital ~xpenditures, :he 'iertlcal grcwth ',ve ;::xperienceci :n
'95 'Jrought :nost of the ;evenues down :0 :he Jonom :ine. That';
because we were able to provision /lew lines :1nd serJices from idle
capacity in an existing plant. 96

F:nally. :he Bell A.tlantic study draws l:omnar:son Jetween ISPs and IXC,; in its
.:onciusion. ',vnich :nerits:omment. Bell .-\tlantic :alc:.:lates :har. :n contrastNnh its
interstate )wltc~ed :.lccess :harge \the charge L"XCs ;Jay I IJ! 50.02 ;Jer mmute. ~SP<: ?ayJnly
SO.a009 per :Illnute O! ijse. .-\s the discussion of ldditional BOC revenues has shown. the
.lema! mloums chat should be :.lttributed to on-line ser::ce 'jsage of the ?ST~ J.re ;otentially
significantly higher. That :lSide. the relevant compar:son ~s ilot with the uneconomic level
o! rates that Bell Atlantic ::md other ILEC.s impose Ijpon IXC.s. Rather it is '»ith the
fOf'.vard-iooking incremental cost of the service :hat is supplied to ISPs.

Bellcore

94. fd., J.t 15.

95. fd., at 13.

96. Raymond F. Smith. speech delivered at Merrill Lynch Telecommunications CEO Conference. March 19.
1996 (emphasis added).
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A final piece of evidence to which the BOCs and BOC representatives refer in making
their case for Internet access charges is a study prepared by Bellcore on data traffic and the
PSTN.97 The Bellcore study provides both a description of the alleged costs that are
presently being imposed upon the LECs by data traffic, and also offers a more long-term
view of technologies that would migrate that traffic, in part or entirely, away from the
PSTN. One of the key conclusions reached by Bellcore is that, due to the inefficiency with
which the circuit-switched voice network handles data calls, "any long term solution
necessarily involves a staged migration from the present mode of operation towards some
packet network solution."98 While the Bellcore study arrives at the correct long term
conclusion, there are flaws in its assessment of the immediate ?roblems that data traffic
poses to the PSTN. Among these flaws are:

• In assessing network costs of on-line service 'Jse, the Bellcore study, like the Boe
studies, discounts the substantial ,evenues thar data ·.raffic currently generates.

• The :heoretic::l1 malysis presented in the Beilcore study is very detailed; however.
it provides little in the 'Nay .)f evidence regarding the applicability of its
assumptions in the actual BeC netWorKS.

The 3ellcore study reaches the lppropri2.te conclusion regarding the long-term
migration of data traffic :0 a network -Jasec")n .1 technology more appropriate than
the PSTN: ~owever. with the exception of .:able modems as .lo option, it does not
consider the likelihood of compe:nive entr:mts (0 provide data networks faster .lOd
more ~ost-cffectiveiy :han the BeC.;.

Like the :ndividual 30C studies. Bellcore ~-alls :Q20nsider the substantial revenues that
the ILECs currently denve :'rom the growf:}JI Jlternet .md other on-line services.
According :0 3ellcore. the growth oJf Jr.-line ser-:lces :las increased the load on ILEC
networks while providing "very little compensating ;-evenue. ·,99 It claims. for example.
that second line revenues are "unlikely :0 offsetc:l;JHal expenditure:' ioo without providing
any justification for that assertion. Such 1 notion is. Jf course, at odds with recent earnings
reports and other statements by a number of the 3CC. which expressly lssociate significant

97. Amir Alai. Ph.D. and James Gordon, Ph.D.. -~mp~..s or :.1temet Traffic on LEC :'Jetworks and Switching
Systems." Red Bank. ~ew Jersey, Bel1 Communic:wons Kesearc:L ~nc .. 1996.

98. [d.. at I.

99. rd.. at :.

!00. Id.. at ~.
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earnings growth with second line demand and the ability of the BOCs to meet that demand
using existing capacity ,101

Another important flaw in the Bellcore study is its inherently theoretical approach.
Bellcore develops a mathematical model to estimate the cost impact of reinforcing the
circuit-switched network, and argues that given the growth of data traffic "solutions need to
be put in place quickly in order to protect the integrity of the PSTN."I02 However,
Bellcore does not provide any evidence or quantification of congestion problems that might
be occurring in the real world. The theory presented in the Bellcore Study provides little
evidence that the problems it describes are actually problems the ILECs currently face. The
traffic properties associated with long-duration calls as described by Bellcore become
important only when such calls represent a significant portion of total traffic at any given
network service point. While this can occur in a central office that serves an ISPIESP and
in which the ISPIESP traffic has not been properly balanced with other traffic, the de
minimis fraction of total network usage represented hy such long-duration calls reduces the
applicability of Bellcore' s analysis.

Finally, the Bellcore study maintains the implicit BOC assumption that the :ntemet
access problem will only be solved by the BOC3 1cting to :-einforce the BOC networks
lalben with more appropnate technologies than some of :he BOC3 themselves seem to
suggest). With the ~xception of cable modems. which 3ellcore does mention J.S a potential
solutlon. ~here is no discussion of the Dossibilitv that other :lon-ILE.C Droviders ;night createJ..J .... _

a data-friendly, packet-switched network independent GI the =xisting PSTh, This is likely
[Q ,xcur. however. if the BOCs are required by regulators :0 facilitate such competition
:nrough=xpanded co-iocation :mdlnbundling (including subioop :..mbundling). It is :lighly
probable that :his ;ort)! competition will ,:Jrove ~ssentlal :0 :he :reation :ma ~rowth of 1

data- friendly :1etwork \or networks):apable of ?roviding sef'.'ice lt prIces far more
lffordable :han those the aocs have been willing LO implement.

101. On October 18. 1996. the Wall Street Journal reponed that demand for second phone lines played a
significant role in the strong third-quaner protits of Bell Atlantic. 3eilSouth. ?acific Telesis. and SBC, noting these
companies' repons of year-over-year access line growth of 3.7%. .J..9C'o . .1..+%. and 5.2%, respectiveiy, with average
line ,growth reponed at .1.7%.

Since January, BellSouth reponed activating 203,000 new additional residential lines. an annual growth rate
exceeding 23%. bnnging total additional residence lines to l.5-million. !BellSouth Press Release. October 17,
1996.)

Bell Atlantic reponed that "continued growth in home computer use propeiled gross sales of secondary
residential telephone lines to nearly 233,000 in the third quaner. more than 60 percent above year-earlier
levels:' (Bell Atlantic Press ~elease. October 17, 1996)

See also the Raymond F. Smith. speech. op. cit. at ~oomote 96. supra.

102. Bellcore study. at 2.
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Bellcore astutely points out that packet-switched networks, which constitute a far more
appropriate means of transmission of data traffic than the PSTN, exist today, but that "due
to cost and equipment limitations, access to these networks is largely limited to high
volume business users.,,103 The pricing of data network access such that residential users
could afford it could well lead to a migration of data traffic off the PSTN before congestion
causes more than isolated problems there.

From the ISP perspective, Bellcore concludes that "the competitive cost of basic line
side connections is undoubtedly attractive to ISPs. However, line side connections are more
expensive [for ISPs] to maintain operationally. and as multiline hunt group sizes grow, there
may be some cost incentive for ISPs to move towards trunk or PRI imerfaces."I04 Such
a shift by ISPs to trunk port connections will do much to reduce the instances of blocking
J.t the end office switch. Indeed. virtually all of the potential switching problems cited by
the Bellcore study are eliminated by trunk-sice connectivity.

103. [d.. at 1.

104. [d.. at 6.
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5 ICONCLUSION

The BOC studies present an inaccurate picture of the effect of data
traffic on their networks, overstating the costs and congestion, while
understating the rE: venues generated. They do not justify the
imposition of access charges upon ESPs and ISPs.

As the preceding sections have demonstrated. ~he BOC studies present an inaccurJ.te
J.nd incompiete assessment or data traffic on loc::u ceiephone iletworks. The SOC studies
must Je recognized for ·.vhat they TIe: :1 c811ec::cn of :mecdotal evidence lbout a limited
::lumber or ;:entral office switches. :'rom whIch :te incorrect conclusion :s drawn that data
,raffic presents J. serious problem for the PST)! 15 1 whole. This analysis has demonstrated
conclusively that the 30C studies do :lot ~ustify the :moosition ')f access charges on
Internet ma orher enl. "'1lced ser:ice provide:-s.

Examining 'he deSIgn or the iocal teiepnone ::etwork lna of a typical Class j switch. lS

this Study iid ~n Section :. :-eveals where :ongestion potentially can occur in the pUblic
s\vitchea ::letwork. .-\ny congesnon or other ?robiems in che Imernet itself. x in a particular
rsp':; :1etWOrK configuratlon. :Jose ::l0 cause ~'or:oncern by che BOCs. since these problems
do lot significantly :u:"fect users ·)r the ?S7:'i. Far from :"laving their entire networks
threatened by data traffic overload. congestlon and ':Jlocking is likely to occur at oniy a few
distinc~ points in the network. primarily end offices that serve large ESPs, and possibly the

_ particular interoffice trunks that serve those ~nd offices. Indeed, the BOC studies
themselves report SWitching problems that are enurely ·:onfined to the end offices that serve
ESPsIiSPs. This Study has demonstrated that alternatives that route data traffic around the
line :oncentration module CLeM) (or the Line Cnit (LU) in the Lucent JESS switch), the
only switch component at which blocking may oc:ur, are routinely and easily configured.

In their studies. the BOCs significantly Jverstate the costs they incur as a result of data
traffic. Data traffic has caused only a small number of problems that have required the
BOCs to add or upgrade central office equipment. And it is impossible to say based on the
BOC studies how many of those central office upgrades would have been undertaken even
if no data traffic passed over the PSTN at:ill. .-\lthough the BOCs advocate a per-minute
access cllarge as a way to cover the purportedly higher costs imposed by ESP traffic on
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Conclusion

their networks, this Study presented an analysis that demonstrates that data traffic does not
impose disproportionate costs when compared to voice traffic. In fact, increased data traffic
is likely to result in lower overall per-minute costs for the !LECs, by making efficient use
of idle network capacity.

Moreover, none of the HOC studies provide a complete accounting of the revenue
streams that data traffic generates. From second line sales to ISDN, ESPIISP traffic is
generating demand for a variety of products and services that the BOCs profitably provide.
Indeed, the BOCs have an excellent market opportunity to meet their customers' growing
need for cost-efficient, high-bandwidth data networks. Investment in such data--friendly
technologies, by the BOCs or their competitors, would also remove data traffic from the
voice PSTN entirely, thus eliminating e"en the small potential for congestion that presently
exists in certain elements of the network The imposition of access charges is unnecessary,
since the BOCs are already fully compensated for data traffic. and such charges would
impede the ability of consumers to benefit from on-line services.

The long term solution for accommodating increased data traffic on
local ILEC networks lies in the stimulation of competition and in the
deployment ot appropriate data-friendly transmission technologies, and
not in the imposition at access charges Tor !Jse of the circuit-switched
?STN.

While it should be apparent that the growth Jr' the Internet md other on-~ine services
Joes i10t present any 'ierious congestion or revenue prooiem :'or ~he existing IL':::C :1etworks.
the requirement ~hat ISPs :md :heir users continue :0 rely upon the circuit-switc~ed ?ST~ La

-.::onnect :0 cme ~mother does present formidable :echnic::l.i impediments ,0 :ne::::ontinued
growth :md -levelopment of these new technologies.

Dial-up calls placed over the PSTN require that whatever is transmined thereon
somehow tit within the bandwidth of a voice conversation. Remarkable advances in modem
technology have pushed the envelope far beyond anyone's expectations as recently as ten
years J.go, but the laws of physics and mathematics will soon work to limit further data rate
gains. The current maximum voice-grade dial-up data rate is 57.6 kbps. the recently
announced "X-2" technology by US Robotics. LOs With compression, even higher effective
rates would be achievable at the 57.6 kbps base rate. However, with the proliferation of
graphics. animation. video and other high-bandwidth applications, even these higher data
rates will prove inadequate.

lOS. ··U.S. Robotics Release:> Preliminary Perfonnanc: Data on :ts High-Speed X::' :v1odem Technology," Press
Release. Downloaded from U.~. Robotics home page. :1ttp:llx::.Jsr.::omJnewSlbetatest.html. January 9. i 997.
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Conclusion

The existing ILEC subscriber distribution plant is capable of supporting significantly
higher data transmission rates; the limitation here is the continued reliance upon circuit
switching rather than one of the various packet-switching protocols for the transmission of
data. These alternative network technologies are available today, but have not been
deployed on a mass scale by the ILECs. Competing local carriers could speed this
deployment if they were provided access to individual outside plant loop components
currently under the exclusive control of the incumbent LECs.

While the focus of this report has been the use by on-line services of the existing
circuit-switched public network, continued reliance on the PSTN is not a satisfactory
solution to the needs of ISPs, ESPs and their customers. The furure of ISPIESP
communications lies in the development of alterrative, data-friendly networks that possess
the capacity to route packetized data craffic at high speeds. The development of :l

competitive marketplace at the level of the local ~xchange will ~nsure that the demand for
such networks is metls quickly and ~ific:ently 15 possible.

I
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RevelHles Deriv~d from Installation of Additional He:>id«mldl Accc::ss lines Attributablt: Primarily to Internet Use
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