
per mlI1ute cost of longer calls. As explained in the Montgomery Declaration (at 8), there

are many types of calls other than ISP-bound calls that are of longer than average duration.

\Vhenever rates are based on costs for a call of average duration, there will be by definition

calls of longer than average duration as well as calls of shorter than average duration. One

appropriate solution te:x Verizon's concern might be to apply a two-part reciprocal

compensation rate that separates call set-up costs from duration costs. See Montgomery

Declaration at 8. Sprint proposes such a solution in its comments.

A.s to dedicated capacity, Verizon assumes that CLECs lI1cur no centum call

second ("CCS") costs. Verizon Comments at 26, Tavlor Declaration at 15-17. Verizon. .

COntllseS dedicated, non-switched bcilities costs, like private lines, with the high volume

ISPbound tratlic which is routed through switches and consumes switch resources at the

buS\' period. Montgomery Declaration at 10. Also, Verizon and SEC overlook the higher

costs f(lr additional equipment including the switching fabric and additional line

concentration modules. [d. at 13.

\Vith regard to call direction, Verizon argues that because ISP-bound calls are all

one-way, switching costs tor teatures and tllI1ctions on the originating end will not apply.

Tavlur Declaration at 17. Yet, as shown in the Montgomery Declaration (at 14), cost

studies have never looked at "()ne-wa~!" call switching costs separately from other local calls.

Finally, Verizon claims that peak tratlic loads tor ISP-bound calls are ditlerent

tlun t(Jr other types of calls and that this results in ditTerent - and lower - average costs for

CLl·:(s serving ISPs. Taylor Declaration ,It 17. As shown in the Montgomery Declaration

at 11, Verizon's "assertion is wrong on its bee because it is not the percentage (or fraction)

of buS\' hour tratlic that drives switching costs but rather the absolute load measured in
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CCS" The Montgomery Declaration goes on to highlight a Pacific Bell study that "[a]s

Internet tratlic continues to grow on the PTSN, this traffic will have an every increasing

eHeet on peak-usage with corresponding cost increase." In short, the evidence is that

network congestion is most likely to occur at the CLECs' switches that terminate calls to

ISPs.

In short, the ILEes have not convincingly demonstrated any meaningfld cost

difterences hetween ISP-bound calls and other local calls.

B. The ILECs' Policy Arguments Are Misguided

Rather than address the statutory test that Bell Atlantie announced as

dispc)sitive, the ILECs advance a numher of policy arguments in support of their position

that the Commission should not require reciprocal compensation. According to the

II .ECs. reciprocal compensation for ISp· bound trattlc (1) leads to a distortion of the

market, (2 discourages CLECs from providing residential service and advanced service,

and (3) encourages "sham" CLECs whme only reason for existing is to take advantage of

the reciprocal compensation "arbitrage opportunity." The ILECs are misguided in raising

these arguments. As discussed above, there is no room for policy-making under Bell

AtlmillC. Thc Commission should thus disregard all of the policy arguments advanced by

the I lEes. Evcn if the Commission werc to consider them, however, they are all

unavailing.

1. Reciprocal Compensation for ISP-bound Calls Does Not
Distort the Market

SHe contends that reciprocal compensation is an "arbitrage opportunity" that

distorts the markct by shifting investmcnt "towards that opportunity and away trom

others" SEC Comments at 42. SBC is sill1plv wrong.
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leG serves ISPs to the extent that it does because they represent a

technologically-advanced, fast-growing market segment with specialized needs that ICG is

mud better suited to address than are the ILECs. For their part, ISPs choose CLECs

because CLECs otIer packages of services tailored to meet ISP needs at competitive prices.

The IT J::Cs dispute this, suggesting that the real reason that ISPs choose CLECs is that

CLECs pass on the benefits of the ".lrbitrage opportunities" created by reciprocal

compensation. Sa, C.B., SBC Comments at 44-45. leG, however is on record that it does

not pass through any reciprocal compensation revenue to its ISP customers.

In this regard, SBC's citation to the record in ICG's arbitration with Ameritech

in Ohio is incredibly galling. SHC claims that there "ICG revealed that it otlered service

t()[ tree to ISPs that agreed to collocate In its switching centers." SBC Comments at 45.

This is simply ElIse-and SBC knows it. As ICG witnesses testified during the Ohio

arbitration, the taritY that SHC cites in support of its claim was an obsolete taritl'that had

been replaced because no carriers used the service and which did not, as SBC claims,

pnJ\ide for free service to ISPs as a pass-through of reciprocal compensation revenue.

ISPs arc also a natural market tor CLECs because they are an ideal bridge to

broader market entry. ISPs arc high-volume users that create a signifIcant revenue stream.

That revenue stream allows CLECs to ckfray their capital expcnditures as soon as possible,

and tu fund expansion into the traditional residential and busincss markets.

In other words, competition IS functioning precisely the way it should: ncw

entrants are targeting niche customers to gain market share and develop a revenue base that

thn \..-.111 then leverage to expand their service into the wider business and residential

markets. This is ex,lctlv how competition in the long distance and customer premises



equipment markets began. There the claim was that new entrants were "cream-skimming;"

toda\"s refrain is that new entrants are on a "gravy train." But the Commission should see

these complaints tor what they are: once-entrenched monopolists fighting to stave off

competition.

2. lCG Is an Active Provider of Advanced Services and
Residential Service

The ILECs contend that reciprocal compensation for ISP-bound results in

CI.ECs having less incentive to serve the residential and advanced services markets. SBC

Comments at 40-42; Verizon Comments at 12-15. This is simply not the case.

ICl~ actively provides residential service. \-Vhile ICG may serve relatively trw

residential customers, it is not because ICG has focused on serving ISPs in order to collect

reciprocal compensation re\'Cnue. Rather., one of the chief reasons that lCG has not been

able to sene more residential customers is the ILECs' poor track record in opening their

market to competition. As a recent Den\'(~r Post article stated "providing telephone service

against big monopolies such as Bell Atlantic and US \-Vest ... never reached [its] potential,

as the monopolies dragged their feet in opening local markets and protit margins for local

and long distance calling grew slimmer. ,'21) If the lLECs had not done everything in their

power to make competitive entry into its markets so diflicult, ICG and other new entrants

would be e\'en further along in sen'ing tL1ditionai business and residential customers,

As t()r advanced services, lCG is increasingly becoming known as a major data

senlces company, ICG has partnered with various 1)5L companies to provide high-

capacity Internet access, which is the quintessential advanced service. lCG is not unique in

Andre\\' Backover, l\!assil't' Ala!zcol'tT: ICG)s ncw Uam sees a data-services future,
Denver Post, J\1ay 15,2000, at 1E.
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this regard. Dozens of CLECs are rushing to till the nationwide need tor advanced

serviccs. 21 Those companies had the same reciprocal compensation "arbitration

opportunity" available to them as any other CLEC, yet chose not to pursue it. Were

reciprocal compensation as irresistible as the ILECs make it out to be, no CLEC would

rationally pursue any other strategy. This is, of course, not the case. ICG and other

CLEes are well aware that broadband services are a market of the future and that it would

be short-sighted to ignore that market.

3. Reciprocal Compensation for ISP-Bound Calls Does Not
Lead to "Sham" CLECs

As for the ILECs' argument that reciprocal compensation leads to the creation

of CLEes that specialize in ISP tratlic and provide little or no genuine local exchange

senice, sec, cB., SBC Comments at 42-44, several points are in order. First, as discussed

above ICG serves ISPs because they are ,1 t~lst-growing market niche with specialized needs

that IC:G as a technologically-advanced new entrant is ideally suited to serve, not because

reciprocal compensation represents an "arbitrage opportunity."

Second, lCG has over 250,000 non-lSP local exchange lines in servIce and

expects that number to grow to 400,000 by the end of 2000. It is thus simply not the case

that 1CG specializes in ISP tratlic to the exclusion of other local exchange customers.

Finallv, the ILECs' reliance 011 III the Alatta of BcllSOltth Telecommu.nications)

JIIC. us rEC (~r North Carolilla, Orda Dmyillg Reciprocal Compensation, Docket No. P-

561, Sub 10 N.C.U.C. I\brch 31,2000) ("US LEe''') is completely misleading and is

--------

21 Accordingl,,_ to the trade press, the Commission has just adopted a report tinding
that deployment ot advanced sen'ices "is reasonable and timely at this time." TR Daily,
August 3, 2000. '.



oft(~nsive. SEC and Verizon both cite it as proof that reciprocal compensation leads to the

creation of 'sham' LECs whose sole purpose is to deliver traffic to ISPs and generate

reciprocal compensation payments. SEC Comments at 43; Verizon Comments at 17-18.

VVhat SEC and Verizon fail to mention, however, is that there was no Internet traft-Ic at

issue 1[1 the proceeding; nor was there a terminating end user. Instead, the defendant

carrier was simply making calls to a router that did not go past the router. This pure fraud

IS a 6r cry from ICG choosing to address the ISP market niche. The ILECs also opt not to

mention that the same North Carolina Commission that decided US LEe also held in

ICG'~ arbitration that ISP-bolflld traffic i.' proper~v subfect to reciprocal compensation and

all'i!rded reczprocal wmpellsation to ICC;. See Petition by leG Telecom Group, Inc.) for

Ar[ntmtioll or hztcrco1l1zectum Agreement Jl'ith BellSolfth Telecommunications) Inc., Docket

1'\0 l' ~82 Sub 6 (N.C.l·.C. Nov. 4, 1999).

As fi:Jr Verizon's other examples of the "bad behavior" that reciprocal

compensation leads to, all they prove is that some compames engage 111 questionable

practices, including fraud, to make money. Such behavior is nothing new 111 the

telecommunications industry-or any industry for that matter-and does not prove that the

unckrlving activity is "sociall~r wasteful" ,1S Verizon suggests. Verizon Comments at 16.

Saving that CLECs should be denied recovery for the costs they incur in terminating calls

to IS]'s because a handful of carriers nuv have engaged in fraud is like saying that there

should be no competition for long distance because a handful of carriers have engaged in

slamming. To the otent that the Commission believes traud is a problem it should combat

that problem as it Ius slamming-through vigorous enforcement actions, not by denying

the \.1st majority of law-abiding CLECs the opportunity to rccovcr their costs.
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C. CLECs Are Limited in Their Ability To Raise Their ISP Customers'
Prices

Notwithstanding that it is the ILECs that have the most proximate relationship

with the cost-causing caller, the fLEO, insist that the ISP should be responsible for

reimbursing a CLEC for the CLEC's costs in delivcring an ISP-bound call. SBC

Comments at 49; Verizo!1 Comments at 22-23. For the following reasons, that is not a

practical suggestion.

The FCC's ESP exemption allows ISPs to take servIce from the LEC's local

business service tariHs. Amendment.' (~( Part 69 of the Com1tlissio1!)s Rules Relating to

EllJHIllccd Serpia PnJPiders, Order, 3 FCC: Rcd 2631, 2635 n.8, 2637 n.53. See

l)edamt(}J~';' Ruling, 1 5. The ESP exemption limits CLECs' ability to look to their ISP

customers f()r cost recovery fe:x two reaSO!1s. First, if a CLEC sought to raise its ratcs to

ISPs .1l1o\T irs standard busincss rates, the ESPs would assert their right to buy service Ollt

of the CLEC's business rariftS.

Second, the ESP exemption dkctively caps the ratcs that CLECs can charge

ISPs. Since CLECs must compete with ILEes to win ISP customers, the prices that ILECs

charge their ISP customers function as .l price ceiling for CLEC. If a CLEC were to

attempt to signiticantly raise ISP ratcs to recover the costs the CLEC incurs when

delivering trattic from ILEe customers, the CLEC would risk losing its ISP customers to

thl' IJ ECs.:::: Even though the CLEC otters ISP customers packages of services unmatched

bv the 1LECs, it is a reality of the marketplace that CLECs must compete first and foremost

OlJ pille. Furthermore, since ISPs assert the right to buY' our of a CLEC's local exchange

~---- --~--~---

Since ISPs can assert the right to buyout of a CLEC's local exchange business taritl~

lJl order to raise its rates t()f rsps, a CLEe would have to raise its rates across the board for
all busJl1ess customers. Given 11.E(:s' dominant market power, doing so is not practical.
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busincss tariH~ in order to raise its rates tc)r ISPs, the CLEC would have to raise its rates

across the board t()r all business customers. Given ILECs' dominant market power, doing

so is not a practical business strategy.

IV. CONCLUSION

ISP-bound calls are "telephone exchange service" and therefore subject to

reciprocal compensation under Section 251 (b)( 5) and the Commission's rules. Even if the

Commission were to t1nd that ISP-bound calls are not subject to reciprocal compensation,

thc Commission should prescribe the same inter-carrier compensation arrangements tor

ISP bound calls that apply to other types of local calls. The Commission should do so

beGlliSe the characteristics and costs of handling ISP-bound calls arc very similar to the

characteristiL~s and costs of handling other local calls. To establish diHcrent arrangements

till' rSP-bound and other local calls would result in market distortion that would impair

serviCL: to ISPs and harm the growth of the Internet, all to the detriment of the consuming

Dated: August 4, 2000
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Declaration of Dr. Robert A. Mercer

Introduction and Summary: What Is a Dial-Up Call to an ISP?

This Declaration discusses the issue of whether a dial-up call to an Internet Service

Pr()\ider "ISP") is analogous to exchange access or to local telecommunications traHic. 23

Ex,bange access is defined by the Act as the offering of access to telephone exchange

scnlCes or f1cilities f()r the origination or terminatioll of telephone toll services." 47 U.S.C.

§15.3( !6.1. Under Section 51.704(b) of the Commission's mles, local telecommunications

trafti, is interconnected trattic that "originates and terminates within the same local service

area established by the state commission." 47 C.F.R. § 51.704 (b). Termination in this

lontext is defined as "the switching of local telecommunications tratlic at the terminating

larner's end oftice switch, or equivalent bcility, and delivery of such tratlic to the called

party's premises." 47 C.f.R. § 51.701 (d). From the technical perspective of this

Declaration, the distinction is whether the L"all terminates when it reaches the ISP premises

or continues across the Internet. 24

ThiS Declaration concludes that in all key respects, a dial-up call to an ISP represents

lOlal telecommunications trattic, notwithstanding the bet that the computer connected to

the ISP by the call subsequently triggers the flow of information across the Internet. The

subsequent Internet events represent a timdamentally ditlcrent kind of enhanced process-

to· process communications related to the inflxmation services nature of the Internet. The

flo\\ of inf(xmatio!1 that takes place across the Internet during these events cannot

reasonablv be considered to be part of the same dial-up call - indeed, there is no such thing

,1S a ,onnection or call across the Internet in the first place.

- Hereafter, I \viII refer t() this as a ~l;.I()LaJ excl1allgc call. ,.,

:1 ~n its comments in this proceeding, ICG Telecom Group, Inc., has dealt with the
Issue of whether an ISP even otters telephone toll service.

2
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Declaration of Dr. Robert A. Mercer

The situation is analogous to wlut happens when a company's employees dial a local

~"alllI1t() the company's computer network from remote locations. Such calls are connected

to modems II1 a pool of modems prmided by the company. Over the dial-up connection

and through the modems, the employees' computers have access to the company's

\.."omputing and database resources. Using these resources, the employees may exchange

email, store and retrieve data, carry out computing tasks beyond the capabilities of their

own computers, and so on. Some traftic on these connections may even be directed to the

o)mpany's Internet links, and subsequently traverse the Internet. Whatever the nature of

the subsequent interaction, there is no sense that the dial-up calls are thereby extended

a\.."[< lSS the computer nenyork. The calls terminate at the modem pool; all of the

subsequent intormation How is considered to be part of the computer network's tramc, not

"cllls" in the sense one normally thinks of that word.

Returning to the issue of dial-up calls to an ISP, the How of information across the

Internet subsequent to the establishment of the dial-up connection to the ISP difters trom

a long distance call over an IXC: network in all of the following respects:

The Internet operates in a t1mdamentally difterent tashion than does a long distance

\ Olec network over which the dial-up L"Onnection to the ISP is established, because voice

calls transpire over a circuit switched connection25 which is established by the calling party,

mailltained for a tinite period, then terminated by the calling or called party, whereas there

is no notion of a connection O\'(r the Internet, and thus no connection to be created or

terminated ~

- (:~ir(llit s\vitching. rcters t() a t<Jrnl ()f nct\vork !J[()toC()! il1 \v·hich the net\vork
commits switching. and transmission resources collectivelv called a "circuit" solelv to a

., 01 ., '"

single instance of comnmnications - nyO humans talking, or two computers exchanging
data and maintains that commitment until the communicating entities indicate the
L0ll1ll111llication is completed.
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LJ nlike ordi nary telephone calls, the information supplied by the user to initiate a

dIalog with another computer is not a network address; it is an Internet "Domain Name,"

which must be interpreted and translated lIlto an Internet address before the routers that

~m:' responsible fix Internet transport can start routing information to the right destination;

Finally, and perhaps most importantly, there is no voice network equivalent of the

Internet process in which multiple application-to-application sessions involving multiple

sites take place sequentially over a single dial-up connection without subsequent

involvement of the user.

In short, any attempt to claim that a dial-up call to an ISP, and the subsequent

instances of multiple communications across the Internet using that connection, are in any

wav analogous to exchange access is strained and artificial.

The rest of this Declaration is organized as t()lIows. First, I will provide a brief

tutorial on the nature of the Internet and its protocol suite in order to ditIerentiate

between basic transport over the Internet and the application-to-application

communications that take place using the Internet. In the tutorial, I will also describe how

ditkrent is the process of conveying intcmnation across the Internet compared to a normal

\"oice calL Next, I will describe the transactions that occur during two common Internet

events the sending of email and access to a website to obtain "pages" of information 

and show that these transactions involve computer processing far difterent than the

underlying network transport service. Based on thest~ examples, I will expand on the above

Slln1lnarv points in order to show there is a marked technical distinction between the dial

up ,".111 to the ISF and what happens subsequently across the Internet. In fact, the Internet

SituatIon is much more akin to a remote user making a local exchange call into his/her

company's computer network and thereby accessing the company's computer and database

4
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resources than a cllI through the local exchange network and across an IXC network. I will

thcrdexe argue it is only meaningtill to consider an Internet access call to be a local

exchange call terminated on the ISr. finally, I will critique the contrary claims laid f<)fth

!w Charles L. Jackson on behalf of Verizon, demonstrating that his conclusions are based

on a mischaracterization of Internet communications, and are therefore erroneous.

II. Brief Tutorial on the Physical and Protocol Structure of the Internet

A high level view of the Internet is provided in Figure lao It consists of a set of

interconnected physical networks, shown as clouds in the figure, that are "glued" together

by routers between the networks to create an entity that to users of the Internet appears to

be une logical network. 2(, operates like one large network of worldwide scope. Routers are

a key element; they are responsible lex examining the destination Internet address

contained in the control header part of each packet, or "datagram," that is being

transmitted across the Internet and, based on that address, determining the next router to

whidl the packet should be sent in order to get it closer to its ultimate destination.

Figure I b provides a view of the Internet as it exists in the U.S. today. It shows the

role of local and regional Internet Service Providers ("ISPs") in providing links between the

cndusers and a set of interconnected Internet backbone networks. 27 End users, shown at

the bottom of the tigure, access the Internet in one of two ways: they are attached to local

area networks, which in turn are linked to an ISP through a router-to-router link, or they

dial into dial-up Internet hosts belonging to the ISP. A dial-up host is not simply a router;

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

- E.g., while computers are attached to specific networks and have addresses on those
networks that are only recognized by other computers on the same network, the Internet
makes provision tc)r a universal addressing sdleme by which a computer is identified to alI
computers on all net\vorks that are part of the Internet.

:- _ There is otten a considerable overlap bet\veen local, regional, and backbone portions
01 the Internet.
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it is a server that provides protocol converSIon, error checking, authentication, and

ncgotiation tlmctions such as thc assignment of a temporary IP address to the user's

computer fc)r the duration of the dial-up connection. The key conclusion to reach from

this tigme is that resources of the Internet are available to Internet users through their

rcspective connections - dial-up or dedicated router-to-router links --to the ISPs that serve

them.

Figure 2 shows the four-level protocol "stack" employed in the Internet. At the

lowest level of the stack, Internet dcvices-hosts,28 servers, routers - are attached to a

physical network such as a L..A.N, dcdicated circuit, or ATM network, and must

communicate with other devices on that network using the protocol(s) of that network.

Thc network protocol (or protocols) utilized is caBed the network interface protoco1.29

Next up the stack is the Internet Protocol ("IP") layer, which handles the routing function

whose purpose is to deliver datagrams to the correct destination IP address. A key aspect

of IP that is profoundly ditlerent than the voice network is that it is "connectionless." That

means each datagram is transmitted across the Internet in a best-effort, but not guaranteed,

t3shion. Individual datagrams can be lost, received out of order, or cormpted. IP itself will

not correct tc)r such failures, although it does contain mechanisms to inform the

communicating hosts that failures may have occurred. The advantage of this approach is

that it is simple and fast; the disadvantage is that the protocols higher in the stack must

address such potential deticiencies or at least be robust in the face of their occurrence.

28 ·rraditionally, the computers that communicate over the Internet, including
everything trom pes to mainframe computers, have been referred to as hosts. Computers
serving various specialized tlmetions such as name translation, mail processing and web
hosting are often distinguished by referring to them as scrvers. Routers are not the
beginning- or end-point of user traftic; their role is to route user trattic from its source to
its destination.

:') III some texts, this is called the host-to-nctwork or link layer protocol.

6
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The remauung two protocol layers mn in the hosts and servers attached to the

Internet. The Transmission Control protocol ("Tep") provides reliable end-to-end flow

of infcmnation from the sending host to the recipient host. For example, if datagrams are

lost, so parts of the data being transmitted between the computers are lost, TCP is

responsi ble for detecting the loss and ensuring the missing data is retransmitted. Similarly,

because different datagrams may follow different routes from source to destination, data

can be received out of order, and TCP is responsible for reordering the data so the

communicating applications receive data in the same order it was transmitted. Because

Ter involves a considerable amount of overhead processing and transmission, and because

not all applications require the degree of reliability guaranteed by TCP, there is an

alternative protocol at the same layer of the stack, the User Datagram Protocol ("UDP"),

that provides less reliability than does TCP at a considerable savings in complexity. As

Figure 2 suggests, the IF layer of the Internet, and therefore routers, are essentially

oblivious to the host- host dialog taking place at the higher levels. 30

Various application programs comprise the highest layer of the Internet protocol

stacie These applications communicate email and other messages, provide for the transfer

of tiles between hosts, and allow a user at one host to log onto another host as a remote

user. Since the early 1990's a key application has been the World Wide Web ("WWW"),

which provides standard methods fc)r accessing linked documents, called pages, spread

across machines distributed around the Internet.

on In recent years, the division between the TP and higher layers has become blurred to
an extent. For instance, the IP layer may in some cases examine the content of the higher
layer protocol information in order to detect the type of applications that are
conul1unicating and assign a higher priority to datagrams serving particular applications.
Also, routers are sometimes themselves the origination or termination point of Internet
communications, such as when they receive instnlCtions trom, or provide monitoring data
to, a network management workstation.

7
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The key conclusion to reach from Figure 2 is that the Internet protocol suite, which

IS otten called the Tep/IP suite in honor of what are arguably its two most important

members, consists of two distinct parts. One part, comprising the lower two layers, deals

with what one normally thinks of as data transport functions across a network. The other

part, comprising the higher two layers, has nothing to do with transporting data across the

network per se, but with distributed processing fimctions involving two or more hosts

connected to the Internet, While the network transport hmctions may be somewhat

analogous to the processes that take place in sending information across the voice network,

the distributed processing tlmctions have no analogy in the voice network.

III. Three Examples of Internet Applications

A. Electronic Mail

Suppose an Internet user wants to send an electronic mail message to two friends,

Mary Jones and Don vVilliams, whose mail addressees are, respectively, mjones@ISPxxx and

don.Williams@ISPyyy. The user instmcts his/her computer to dial the ISP; the computer

is linked to the ISP dial-up host via the dial-up connection. 31 The user then opens an email

program, and as prompted by the email program, enters the addressees, types the message,

and identifies the file name( s) of any attachments to be appended to the message. When

this information is entered, the user cliL'ks on the SEND button on the email application

screen. At that point, the email client application on the user's PC carries out a dialog

detined by the Simple Mail Transfer Protocol ("SMTP") protocol with the ISP's SMTP

server to convey the message's recipient, body, and attachment information to that server.

This describes the case of dial-up connections to the ISP. For users on a LAN with
a dedicated connection to the ISF, the connection is alreadv in l)lace and the user can- ,
immediately start using the Internet.

8
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\Vhen that dialog is complete, the user can terminate the dial-up connection unless there

are messages to receive or additional messages to send.

At this point, The SMTP server knows only the names of the hosts (the characters to

the right of the ampersand in the mail address - rspxxx and rSpyyy in the above examples)

that provide mail service to the recipients, not the Internet address of those hosts. It thus

invokes another Internet process, the name resolution process described below, to translate

the host name into an Internet address. The user does not initiate this process, is not

involved in it, and is oblivious to it - in fact, by time it takes place, the user may have

terminated the dial-up connection to the ISPl The process involves strictly application-to

application dialogs, and the application in this case - the name translation process - is not

even the one the user originally invoked.

\Vhen the recipient host names are successfltlly translated ("resolved") into Internet

addresses, the SMTP server enters into an SMTP dialog with the recipient mail servers over

Tep sessions established between the SMTP server and the recipient mail servers. The

original user's call to the ISP is thus responsible tor two ditlerent seSSions with two

ditterent mail servers. Again, the user did not specifY the network address of the two

recipient mail servers, plays no role in establishing the Tep sessions, does not participate in

the stfllctured Si\'1TP dialog itsdf~ and in tact is not even a"vare the dialog has taken place.

Note, too. that if either or both recipients were on the same mail server that serves the

sender, there would be no need t<:Jr any inf<:mnation to flow across the Internet.

At the receiving end, some time later, Mary Jones (and, separately, Don \Villiams)

establishes a connection to her ISP, opens her email program, and invokes the "check mail"

hIIKtiol1. The email software has beel1 configured to know the so-called Post-Otlice

Protocol ("POP") server that is holding Marv's mail, and will initiate a dialog with that
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server usmg the POP protocol to retrieve mail messages and store them on Mary's

machine. At that point, they are available for her to view in a fashion defIned by the email

software. Note that Mary's POP server may be at the I5P premises she dials into, so she

can receive her email with no further information flow across the Internet.

At no time in the process described here is there ever an end-to-end call, or

simultaneous communication of any sort, between the sender and either recipient. \;Vhen

all is said and done, there is no simultaneity between the dial-up call to the originating 151\

the transmittal of the message from the originating 5MTP server across the Internet to the

recipient mail server, or the dial-up call initiated by the recipients to receive their message.

B. World \Vide Web

In the vVW\V application, a user opens a WWVV client, or "browser." Either

manually, or from a list of "bookmarked" or "favorite" sites, the user specitles the Uniform

Resource Locator ("URL") of a site to be accessed. The URL contains both the name of

the WWVV server, the file name of the document, or "page" to be acquired, and the tile

access protocol to be utilized (e.g., http). The URL does not contain the Internet address

of the mvvv server; again, this means that the browser must invoke the name resolution

process to learn the address, just as in the e-mail example, and in other Internet

applications. 3~

The browser creates a TCP link to the vVvVW server host designated in the URI,.

Over that link, the VV\V\V server transmits the page identifled in the request. A page may

contain text, icons, line drawings, maps, photographs, or even audio tracks and video clips.

3: A user with sutficient knowledge of the Internet may know the Internet address of a
target host machine, and use that address rather than a name, thereby obviating the need
for the name resolution process.
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It may even contain t<xms that request the user to enter information; this is prevalent in e-

commerce applications of the vVvVVV.

\Vhatever the contents of a page, the browser interprets the contents, including

t<mnatting instnlCtions, and displays the properly-tormatted page on the screen using a

graphical user interface. The display process itself is often innovative - tor instance, an

image that takes a long time to download and process may tlrst be displayed with coarse

resolution, then successively tiner resolution until the tinal image appears. Or, text may be

transferred and displayed tirst so the reader has something to look at while the more

content-rich parts of the page are transterred and displayed.

Various elements of a page may be linked to other pages residing at the same or

ditlerent servers. Such links are referred to as "hyperlinks." The user can click on these

hyperlinks, which typically appear as underlined text (or as instructions that may, for

instance, tell the user to click on a map or other image to obtain more detail). Often, an

element in a page may be only a hyper/ink to another page where the information is

contained, C3 and cause the browser to initiate new Tep sessions to obtain and display the

linked pages.

No description can adequately capture the richness, dynamism, and tlexibility of the

\\rvvw application - it has to be experienced to be appreciated. Returning to the subject of

the Declaration, exercising the vv\V\V application typically causes many ditlerent Internet

int<mnation Haws to occur. vVhile some of these may be under the control of the user - tor

instance, when a user may optionally click on an image to magnifY it or obtain more

33 This is common, t<)r instance, when one website - say, the website for a news
pnlgr~111 -- displ~ys advertising t<lr another company. The advertising part of the page may
contaIl1 a hyperhnk to the advertisers site where the contents of the advertisement resides
to avoid cluttering the main site with too much data. '
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inl(>rInation - many occur without any action, involvement, or awareness on the part of the

user.

C. The Name Resolution Process

Users typically specifY target hosts - vVVv\v servers, email servers, and the like -

usmg their Internet name of the hosts, not their Internet addresses. These names are

assigned under the auspIces of the Internet Name Domain System ("DNS"), which

specifies a mechanism for assigning globally unique names. Because information is routed

across the Internet using Internet addresses, not names, there must be a process of

translating, or "resolving," names into addresses. The DNS also describes this mechanism,

which involves interactions between a hierarchy of name domain servers, each of which has

translation responsibilities for some part of the internet name space. At the upper end of

this hierarchy, there arc "root" name domain servers for each of the major divisions of

Internet names - ".edu", ".com", ".net", and so on. At the other end of the hierarchy may

be a flame domain server responsible f(x a single company or university, or even individual

departments and divisions within a university or corporation.

\Vhen an application must translate a name into an address, it invokes a procedure

called a "resolver," or DNS client, passing it the name to be translated. The resolver knows

the address of a DNS sef\"er, to which it sends a request to translate the name. The server

either knows the translation intormation, tor instance because it has cached translation

intcmnation tor that flame during an earlier transaction, or it sends the request to another

server. The process repeats itself in what can be multiple steps that generally proceed up

the DNS hierarchy to the root server f()[ the major branch in question, then back down the

hierarchy to a server that can ultimately make the translation. DNS servers generally cache
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the information they learn in order to respond more quickly to future requests, although

cached information is purged frequently since it can quickly become outdated.

The user that invokes the original Internet application is aware of nor involved In

the translation process that takes place in the fashion described. Thus, this Internet process

and associated information tIow takes place entirely over the Internet, and at many steps,

docs not correspond to any tIow of data through the dial-up connection. 34

IV. Differences Between Calls to ISPs and Long Distance Calls

The previous applications examples demonstrate the following points about the

communications that takes place across the Internet in support of various Internet

applications:

Over dial-up connections to I5Ps, users invoke Internet applications. The

suhsequent sessions across the Internet involve application-to-application, not user-to-user,

dialogs;

The user does not initiate, nor IS he/she even aware of: much of the processes

taking place across the Internet;

The dialogs that take place otten involve an application - the name resolution

process - that the user does not invoke;

34 One might claim that a similar process occurs in the voice network when, say, toll-
free 800 numbers are translated into regular telephone numbers by elements of the 557
network. However, like many such analogies, this one is strained and inaccurate. First of
all, the Internet process is translating names with multiple parts, not telephone numbers
structured like all other telephone Ilumbers. Secondly, there is often a large number of
interactions involving multiple hosts required to translate a single Internet name, not a
single processor as in the 5S7 network. But most profcmndly, the voice network translation
process is done internally to the network and is invoked by the voice switches themselves,
whereas the DNS process involves hosts attached to the Internet, and is invoked by
applications, not by the Internet routers, which are completelv oblivious to the pr~cess that
is taking place. -

13
1180689.1 PBOX011 DOC



Declaration of Dr. Robert A. Mercer

The supposed end-end "connection" between two hosts or humans - say, bernreen

an email sender and email recipient - consists of more than one dialog, and the ditlerent

dialogs usually do not occur at the same time, and in fact may occur after the dial-up call to

the [SF has been terminated;

As shown in Figure 3, over a single dial-up connection to an ISP, the user's host is

typically involved in multiple sequential internet communications to different hosts and

sel\'Crs; and

In the case of electronic mail VIa SMTP, there is communication bet\veen mail

SCl\'crs belonging to the originating and destination ISPs that does not involve the sender's

or recipient's host computers.

These ditlerences lead to the summary points made at the beginning of this

Declaration, \vhich are restated below \vith additional amplitlcation:

The Internet operates in a hmdamentally ditlerent fashion than does a long distance

VOll'e network over which the dial-up connection to the ISP is established, because voice

calls transpire over a circuit switched cOllnection35 which is established by the calling party,

maintained tlX a finite period, then terminated by the calling or called party, whereas there

is no notion of a connection over the Internet, and thus no connection to be created or

termi nated;

The Internet IS a packet switching llet\vork that processes and transmits units of

int(xmation on a one-bv-one basis as they are sent to the net\vork, interleaving the units

from different communicating devices in the routers and over the transmission links of the

'" Circuit switching reters to a form of net\vork protocol in which the network
commits switching and transmission resources, collectivelY called a "circuit," solely to a
single instance of communications - two humans talking:or t\vo computers exch;nging
data - and maintains that commitment until the communicating entities indicate the
communication is completed.
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net\vork. Going even hlrther, not only does the Internet use packet switching, it

employees a connection!ess version of packet switching that means there is no network

awareness of anv connection. During the times when an application is not sending any

data, the same net\vork resources that might otherwise be used to handle data from that

application are instead are being used to handle data from other applications. In fact, if an

Internet user dials a call to an ISP but then delays any subsequent action to initiate Internet

communications, the Internet is oblivious to the dial-up connection - it does not monitor

it in any way, and does not commit any resources to it. On the other hand, as Figure 3

shows, there can be multiple sequential (or parallel) Internet sessions that take place over a

single dial-up connection.

Thus, to characterize communications across the Internet as being like one

"continuous" end to end voice call is clearly a nllsnomer. Bet\veen the time a dial-up

connection IS established and the TCP or application session IS established across the

Internet, would the analogy with voice calls mean the call has terminated at the ISP? Worst

yet, when the user's host communicates with multiple hosts to perform multiple tasks over

the duration of a single dial-up connection, are we to picture this as a new invention of the

voice net\vork that allows the far end of an end-to-end call to be reconnected to different

places multiple times?

Unlike ordinary telephone calls, the information supplied by the user to initiate a

dialog with another computer is not a net\vork address; it is an Internet "Domain Name,"

whid1 must be interpreted and translated into an Internet address before the routers that

are responsible tClr Internet transport can start routing information to the right destination;

No communication takes place over the Internet until high-level processes having

nothing to do with the transport net\\'ork itself (i.e., the routers) are completed.
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Furthermore, the user is not involved in the translation process that takes place. If one

were to think of communications across the Internet as being a "call," this means that

before the real call a user intends, such as acquiring data from another Internet computer,

there must be what is otten a long sequence of "calls" between the user's computer and

various servers involved in name-to-address translation. This timher emphasizes that events

subsequent to the establishment of the dial-up connection do not constitute an

instantaneous continuation of the original dial-up call, either in the sense of time or in the

sense that the network proceeds to establish a call to the intended destination. The closest

analogy to this situation in the voice world might be some sort of electronic directory

service that a telephone company provided that would allow a caller to indicate

dectronically3() he/she wanted to reach "Toe Smith at 560 main street in Milwaukee," a

computer would search for that infexmation in a database, determine the telephone

number - which was not provided by the caller and place the call, all without the

involvement of a human operator. Such a service, if provided by the telephone company,

would manifestly not be part of the basic telephone call, but would be an enhanced

intexmation service. Furthermore, it would involve the caller at every step, whereas the

Internet user has no involvement in or awareness of the name translation process that is

occllrnng.

Finally, and perhaps most importantly, there IS no significant VOlCe network

equi\'alent of the Internet process in which multiple application-to-application seSSlOns

involving multiple sites take place sequentially over a single dial-up connection without

subsequent involvement of the user.

',I' In a tashion that is barely feasible with ordinary telephone devices in the first place,
due to their li~nited repertoire of control instructions they can convey to the telephone
network - baSically, twelve tone combinations, a switchhook flash, and hanging up.
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This means in etlect there is a one-to-many relationship between the dial-up

connection to the ISP and the sessions taking place in the Internet, and the extra sessions

are outside the control of the user. r

Based on the foregoing, it is clear that dial-up calls to ISPs are in no meaningful way

analogous to long distance calls. Long distance calls are directed to a single destination for

the duration of the call based on a single number dialed. There is a one-one coupling

between the originating and terminating exchange access part of the connection and the

IXC part of the connection. And long distance calls do not invoke multiple applications

communicating with multiple end-points during the process of the call, to which the caller

is oblivious. But all of these phenomena can and do occur in the Internet.

V. Critique of the White Paper by Charles L. Jackson

As part of its tiling, Verizon submitted a paper by Charles L. Jackson that purports

to show that in an Internet connection, like in a telephone call, "the information flow - the

content, the communication ~ passes unchanged from the originating computer to the

destination computer. ,,38 One is supposed to conclude from this that the dial-up call to an

rsp is merely the initial part of an end-to-end connection, and thus essentially identical in

nature to a long distance call.

One might claim that the credit card service otlered by many IXCs, in which a user
can use the # key to end one call and initiate another without breaking the connection
from the user to the IXC POP or losing the billing information, is an equivalent service.
But it is not - unlike the Internet process we have described, it involves the user, and it
amounts to different instances of user-user communication, whereas the multiple Internet
processes we have described pertain to the same user-user communication but different
applications that must be invoked for that user-user communication to take place.

,8 Jackson vVhite Paper, para. 12.
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