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A Snapshot in Time: LEe Switch Investment
and Price Structures Just before the
Telecommunications Act of 1996
Ibcecutive Summary

Snapshot in Time

The Telecommunications Act of 1996 requires sweeping changes in interconnection

price structures. This paper describes how interconnection issues have been

addressed in the U.S., including the current status of interconnection with

traditional local telephone company (called local exchange carriers, or LECs)

networks. The objective of this paper is to provide a snapshot in time of

investments and interconnection pricing structures associated with LEC local

switches.

Changes in Market Philosophy and Interconnection Rules

Service definitions and methods for setting prices for connections to the LEC switch

have depended on the prevailing market philosophy - monopoly, competition, and

regulation - at the time that the service first appeared. With the current move

toward competitive markets, it should be recognized that many pricing structures in

place today were developed when different philosophies prevailed.

Basic Network Configurations for Connections between Companies

Focus is on the LEC switch because sooner or later traffic has to pass through this

switch because it connects to the PSN and currently this is the only way for

everyone to reach everyone else. The major network elements covered are loop

transmission, transport, and switching. Figure 1 indicates the types of companies or

Copyright ~ 1996 Carol Weinhaus and the Telecommunications Industries Analysis Project Work Group, Boston, Massachusetts.
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A Snapshot in Time: LEe Switch Investment
and Price Structures Just before the
Telecommunications Act of 1996, cont.
Executlve Summary

customers connecting to either the line side or the trunk side of the LEC local

switch. Figure 2 shows the five basic network configurations for connection to the

LEC switch.

Variations in Pricing Structures

There are variations in pricing structures for companies and customers with

technically similar or equivalent connections.

Modeling Percent of Switch Investment

The model for small and large switches is based on assumptions, as well as averages

and samples applied to engineering standards for a current digital switch.

Investment reflects purchase price, which is different from IIcommon costs" and

Hincremental costs," as defined by economists. For simplicity, the investments

modeled exclude overheads for engineering, installation startup, and taxes. The

model illustrates basic patterns with percentages of total switch investment.

Changes in How Customers Use Networks and Modeling Switch
Duration/Capacity

The PSN has been traditionally engineered for voice calls. The explosion of data

transmission services (faxes, e-mail messages, telecommuting from home, Internet

use, point of sale transactions, and online services) requires dramatic changes in the

underlying assumptions on how networks need to be designed and engineered.

The model assumes an average of five minutes per call, but actual connections vary

Copyright 0 1996 Carol Weinhaus and the Telecommunications Industries Analysis Project Work Group, 8oston, Massachusetts.
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A Snapshot in Time: LEe Switch Investment
and Price Structures Just before the
Telecommunications Act of 1996, cant.
Blcecutlve Summary

in duration and capacity: credit card verifications take only seconds, average voice

calls take less than five minutes, and average Internet connections take

approximately one hour.

Modefing Results

Figure 3 shows the percent of total incumbent lEC (llEC) switch investment

modeled by type of connection:

• The major difference between the investment for types of interconnection to the

/LEC switch depends on whether the connection is on the line side or on the

trunk side.

The percent of investment common to all line side connections is 30% for the

small switch and 40% for the large switch. The percent of investment common

to all trunk side connections is 35% for the small switch and 23% for the large

switch.

• A significant portion of LEC switch investment ;s common to all types of

connections.

The percent of investment common to all connections is 25% for the small

switch and 12% for the large switch.

• When taken in total, the sum of the service-specific investments ;s significant.

The total of service-specific investment is 10% for the small switch and 25% for

the large switch.

Copyright 0 1996 Carol Weinhaus and the Telecommunications Industries Analysis Project Work Group, Boston, Massachusetts.
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A Snapshot in Time: LEe Switch Investment
and Price Structures Just before the
Telecommunications Act of 1996, cont.
&ecutlve Summary

• Currently, the percent of investment for specific services is relatively small, with

the exception of Centrex services.

The range of percent of investment is generally 5% or less for specific services,

except for Centrex services which are 10% for the large switch (assumed to

have large business customers.

Policy Points to Consider

• Today's digital technologies are removing the technical differences between

some types of connections, but not all.

• Today's political environment has removed many of the differences between

various companies.

• The variation in price structures for different companies connecting to a given

side of the LEC switch (line side or trunk side) is far greater than the variation in

the investment for connections to that side.

• Even through customer usage patterns and technology have changed, the old

price structures have remained. The 1996 legislation requires sweeping

changes in these old structures.

Copyright c 1996 Carol Weinhaus and the Telecommunications Industries Analysis Project Work Group, Boston, Massachusetts.
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Figure 1: Interconnection to ILEC Switch by Type of Company or Customer
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Figure 2: Network Configurations for Connection to the LEC Switch

Lee" Local
IXCPOP SwItch Cuetomel'

0 Trunk D
Loop•• 1'\7

ThInk LIne
Side SIde

2A. Long Distance Company Acceu

0IIw c.rrter LE~ Local
SWItch SWItch Cuetomel'

D Trunk D Loop·· l\
Trunk line
SIde SIde

28. Trunk Side Port

Trunk
........UneSideor
Trunk SIde Corn"'l8Ction,...-..,

LEe"
SwItch LIne

SIde
CoIIocdon Point Loop··

0IIw Trunk........_----~or third "'--......
c.rIer

Local
Cuetomer

17\"\

2C. CoItocIdlon: Trunk Sid. Port or Un. Side Port

*Either an ILEe or a new market entrant.
**Also referred to as access line.

Copyright C 1996 ~rol Weinhaus and the Telecommunications Industries Analysis Project Work Group, Boston, Massachusetts.

-6-



Figure 2: Network Configurations for Connection to the LEC Switch, cont.
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I. Introduction

Introduction

This paper describes how interconnection issues have been addressed in the U.S.,
including the current status of interconnection with traditional local telephone company
networks. The objective of this paper is to provide a snapshot in time of investments and
interconnection pricing structures associated with local telephone company switches. In
the past, interconnections by different types of companies and customers were treated
differently according to technical differences and to the politics of the day. This paper
reveals four important points that policy makers should consider:

• Today's digital technologies are removing the technical differences between some types
of connections, but not all.

• Today's political environment has removed many of the differences between various
companies.

• Changes in how customers use networks (specifically, the increased use of faxes,
Internet, point of sale, and other data services) are causing dramatic changes in the
underlying assumptions about how networks need to be engineered.

• Even though the types of companies, the customer usage patterns, and technologies
have changed, the old pricing structures have remained.

The Telecommunications Act of 1996 requires sweeping changes in interconnection
price structures. This Act not only requires telephone companies to interconnect with one
another, the Act also provides rules and lays out new definitions for what constitutes a
telecommunications carrier. 1

Each telecommunications carrier has the duty... to interconnect directly or
indirectly with the facilities and equipment of other telecommunications
carriers - Telecommunications Act of 1996, Sec. 251(a)(1).

In accordance with the Act, the Federal Communications Commission (FCC) initiated a
proceeding to revise the rules or interconnection between companies.2

This paper sets the stage for discussion by describing a snapshot of connections to
traditional local telephone company switches just before legislation passed. This paper
does not attempt to define terms, such as "access" or "interconnect," since interpretation of
the 1996 Act is a matter of ongoing debate.

The legislation provides a blueprint for opening markets to competition and for
removing traditional boundaries between telephone, Cable TV, and broadcast industries.
This paper lays the groundwork for revising the labyrinth of rules for setting prices for
interconnection with local telephone companies. The term for these companies is Local
Exchange Carriers (LECs). However, the Act also distinguishes between new entrants (also
called LECs) and the traditional local companies, called Incumbent Local Exchange Carriers
(lLECs). Therefore, in this paper, the term "LEC" refers to both the ILECs and the new
market entrants.

-1-



I. Introduction, cont.

In order to allow quick identification of key concepts, these terms are in both boldface
and italics when they first appear. These terms include names of different types of
companies and customers that connect to the ILEC switch and names of major network
elements.

It is important to note that current practices, which have evolved over time, are the
starting point for implementing new interconnection policies and making sweeping
changes. Figure 1 provides an overview of the history of connection to the Public Switched
Network (I'SN) through the local exchange carrier. In the past, the rules for connecting
companies and customers depended on the market philosophy (monopoly, competition,
and regulation) in place at the time. The current move to competition can be seen as a
pendulum swinging between the philosophies of monopoly and competition.3 As Figure 1
indicates, the United States is currently moving toward competition for a third time, nearly a
century after the first cycle. For background for this chart, see Section VI, Appendix A.

The sections in this paper cover the following items:

• Section II, LEC Switch,Tr~,and Local Loop: Describes the general types of
connections with the LEC switch made by the companies or customers described in
Filure 1. Section II also provides simple definitions of the LEC network elements
associated with hooking up to the LEC network and routing traffic through it. In
addition, there is a discussion of switch duration and capacity measures.

• Section III, Percent of Total Switch Investments by Company/Customer: Indicates the
percentage of switch investments for what is common to all companies and services,
and what is specific. Percentages are for both large and small switches currently being
installed by ILECs.

• Section IV, Different Price Structures by Type of Company: Shows the different pricing
structures for connection to the LEC switch and for routing traffic through it.

• Section V, Summary: Provides an overview of the main points covered in this paper:
variation in prices for connection to the LEC switch, comparisons of percentages of LEC
switch investment, and traditional switch engineering for traffic routed through the PSN.

• Section VI, Appendix A: Monopoly/Competition Time Line: Uses a time line to
illustrate that when various companies and services arrived on the scene, different
philosophies toward monopoly, competition, and regulation were dominant.

• Section VII, Appendix B: Definitions: Provides definitions for the names of key
competitors and concepts.

• Section VIII, Appendix C: Competitive Checklist: Contains the language from the
Telecommunications Act of 1996 defining the competitive checklist that the Bell
operating companies ( BaCs) must meet before they may provide interLATA (Local
Access and Transport Area) services.

• Section IX, Appendix D: Switch Modeling Definitions and Assumptions: Provides
greater detail on the definitions and assumptions used to model the switch investment.

• Section X, Notes

-2-



I. Introduction, cont.

Figure 1: Monopoly/Competition Time Line, 1877·1996
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II. LEe Switch, Transport, and Local Loop

Major Network Elements

The types of connections for companies described in Section II depend on the
technology, rules, and market philosophy existing at the time when the companies arrived
on the scene. This paper focuses on the "'Iocal'" switch since sooner or later traffic has to
pass through this switch because it connects customers to the public switched network, or
PSN. New entrants want to reach all customers on the PSN; and currently, the only way for
everyone to reach everyone else is to route traffic through an ILEC switch at some point.

This paper is a snapshot of the PSN at the time of the Telecommunications Act of 1996.
Points of connection other than the local switch, such as the line to the customer, may play
a major role in the future. For a discussion about other points of connection that are closer
to the customer, see Section III, Location of Connection Points.

In addition, this paper covers connections to the LEC switch because it is a major
network element central to the interconnection requirements in the Telecommunications
Act of 1996. The Act defines a checklist of minimum network/service requirements that the
BOCs must provide in order to open local markets to competition. Completing this
checklist allows a BOC to provide in-region interLATA long distance. ,,4 (For the complete
checklist, see Section VIII, Appendix C.) Therefore, this section focuses on the following
requirements from the Act's competitive checklist: loops, transport, and switching.s The
definitions for these network elements are as follows:

• Loop Tr...miuion:
The communications path from the company's switch to and from the customer is
commonly called the I«alloop, commonly called the ...Ioop.... Loops are provided by a
number of different technologies. For a wireline transmission, the path is made of
copper wire, coaxial cable, or optical fiber. Wireline networks include the traditional
telephone network. Loops are also called access lines, or even shortened to just
"lines. ,,6

• Trampot1:
A trunk is a transmission route between two switches. These routes are also referred to
as transport facilities in LEC networks.

• Switchin,:
A switch is a specialized computer that provides, among other functions, the ability to
connect and disconnect one customer to any other customer connected to that switch,
or to reach all other customers through trunks connected to the PSN. The LEC switches
that connect loops with the PSN are also called central office switches, or end office
switches, since the central office of the local telephone company was historically the
bUilding that housed these switches. For clarity in describing interconnection issues,
this paper focuses on the central office connections.

It should be noted that LECs may have other types of switches to which other companies
may connect. Switches that link only trunks are called tandem switches. These
switches simplify the routing of calls by avoiding the need to connect every switch to
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