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Executive Summary

In this paper we examine the multiple components of the telecommunications industry. We will review the history of telecommunications in the US in order to understand how today’s competitive market evolved.  In addition, we will examine the various types of service providers. A focus will be placed on the Competitive Local Exchange Carrier and the Internet Service Provider and the services that they provide.

With the breakup on AT&T in 1984, a new competitive environment was created in the telecommunications industry. Pre-divestiture, AT&T held 85% of the long distance market. Today AT&T has approximately 55% of that market. The Telecommunications Act of 1996 sought to further increase competition throughout the industry, giving cable operators and others the ability to provide local services using emerging technologies. The Act permitted Regional Bell Operating Companies (RBOCs) to provide long distance services so long as they opened their market to competition. While the regulatory nuances are still being formed, the abandonment of the notion that telecommunications as a natural monopoly has liberated the marketplace.

In addition to this loosened regulatory environment in the US, the world was transformed by the Internet. This new communications vehicle has changed the way business is conducted and is beginning to have an impact on everyday life. Because the Internet carries voice, video and data, it will evolve into the information superhighway that will be capable of meeting security and service quality expectations of all users.

At the dawn of a new millennium there are a number of different types of telecommunications service providers. In addition to long distance carriers and RBOCs, relatively young companies are creating new and exciting services for consumers. These companies represent a small percentage of the total telecommunications revenue in the US, but with triple digit growth rates, they have promising futures. Their small size is an advantage because they are nimble and can more easily adapt to market needs.

There are several classes of telecommunications providers. Competitive Local Exchange Carriers (CLECs) provide direct competition to the RBOCs in the local markets. Internet Service Providers (ISPs) offer access to the Internet and other data related services. Cable operators not only provide expanded TV programming, but now some of them are offering Internet access at high speeds. Wireless Local Loop (WLL) companies are using the advances in wireless technology to offer high-speed services in metropolitan areas. Satellite services are being used to augment WLL coverage and to provide Internet access. While the RBOCs model is most common for the provision of local services, sometimes the imbedded local exchange carrier is an independent entity which is either municipally owned, privatized or part of a utility company. Bandwidth wholesalers sell services to other carriers. There is also a new type of service provider called an Application Service Provider (ASP). ASPs bundle telecommunications services with applications hosting to provide a new information technology service. These carriers all are vying for the revenues associated with the increased demand for telecommunications services.

Competitive Local Exchange Carriers (CLECs) provide direct competition to Regional Bell Operating Companies. Most CLECs target business customers. CLECs offer many of the same services that are provided by RBOCs including private lines, frame relay, ATM, and xDSL. CLECs have yet to pose a substantial threat to RBOCs. Their total revenues are a tiny fraction of that of the RBOCs. The fact that CLECs exist puts pressure on RBOCs to quickly deploy newer services such as xDSL. Even though CLECs do not have the same revenues as RBOCs, they continue to grow at triple digit rates increasing their share of the local telecommunications market.

Internet Service Providers (ISPs) offer a wide suite of services that are related to the Internet. In addition to access, ISPs may offer Web hosting, managed router services, and applications hosting. Many ISPs are eyeing voice over IP as a new source of revenue. With the tremendous growth on the Internet, many believe that eventually the Internet will be the only network in the future.

The telecommunications industry is a very dynamic market where technologies change rapidly, as do services. Deregulation and subsequent mergers and acquisitions produced an industry where many types of companies are providing a number of services. Table 1 is a generalization of the service offerings of telecommunications service providers.

	
	POTS
	Frame Relay
	ATM
	DSL
	Internet Access
	Private Line
	Data VPNs
	Applica-tions Hosting

	RBOC
	Yes
	Yes  
	Yes
	Yes  
	Yes
	Yes  
	Limited
	Limited

	CLEC
	Yes
	Yes  
	Yes
	Yes  
	Yes
	Yes  
	Limited
	Limited

	ISP
	No
	No
	No
	No
	Yes
	For Access
	Yes
	Limited

	Private/ Municipal
	Yes
	Yes  
	Yes
	Yes  
	Yes
	Yes  
	Limited
	Limited

	Bandwidth Wholesalers
	Yes to carriers
	Yes to carriers
	Yes to carriers
	No
	Yes to carriers
	Yes to carriers
	Limited
	Limited

	Cable
	No
	No
	No
	No
	Yes
	Yes
	Limited
	No

	WLL
	No
	No
	No
	No
	Yes
	Yes
	No
	No

	Satellite
	No
	No
	No
	No
	Limited
	Yes
	No
	No

	ASP
	No
	No
	No
	No
	Bundled
	Bundled
	Yes
	Yes





Table 1: Carrier Services at a Glance

Telecommunications is an exciting industry where mergers and acquisitions abound and services can often be provided by multiple sources. Companies such as CLECs, ISPs and ASPs challenge the business models that have shaped the telecommunications industry for the past 100 years. These smaller, more nimble service providers are an exciting segment of the industry.

Introduction and Background

The telecommunication marketplace is a dynamic, high growth segment of the global economy. In the US, the market has changed dramatically due to significant anti-monopoly legislation. This set the stage for competition in all areas of the market place.

The telecommunications service providers represent over $200B US in annual revenues. With a compounded annual growth over the past 5 years of approximately 7%, revenues in the industry continue to increase at a steady pace.
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Figure 1: US Telecommunications Revenues

Figure 1 illustrates the revenues of US carriers. This steady increase in revenue has been sustained despite lower profit margins. The increase demand for new telecommunications services contributes to the steady growth. This multibillion dollar industry has a long and interesting history in the US.

The Divestiture of AT&T 

Alexander Graham Bell invented the telephone in 1875, and shortly thereafter founded the Bell Telephone Company. In 1900, American Telephone and Telegraph (AT&T) bought the Bell Telephone Company and other independent phone companies, creating a company that eventually served over 80% of customers in the US. For nearly 100 years phone companies were allowed to exist as “natural” monopolies. Government balanced the monopoly situation by regulating services and associated rates.

In 1974, MCI (which was originally called Microwave Communications, Inc.) challenged AT&T’s right to maintain its monopoly status for long distances services. Antitrust proceedings ensued. In 1982, AT&T settled these allegations and agreed to a consent decree, whereby the federal government agreed to stop proceedings against AT&T. In return, AT&T had to agree to certain changes. Judge Harold Greene, the presiding judge, came out with this landmark ruling, declaring AT&T a monopoly and, ordered the break-up of the company. The “Final Consent” decree (otherwise known as the modified final judgement, MFJ) between the Department of Justice and AT&T created a divestiture plan to separate AT&T long lines from the regional bell operating companies (RBOCs). The actual divestiture of AT&T took place on January 1, 1984 and resulted in 8 companies. In addition to AT&T, there were seven RBOCs, namely Ameritech, Bell Atlantic, BellSouth, NYNEX, Pacific Telesis Group, Southwestern Bell, and US West. These new Baby Bells were allowed to provide local services and yellow pages. The new AT&T retained its research labs, equipment manufacturing, long distance, and international services. 

In addition to corporate boundaries, the divestiture created physical boundaries between local and long distance services. RBOCs, otherwise known as Local Exchange Carriers (LECs), are able to provide intra- Local Access and Transport Area (LATA) services. A LATA is an operational support area established with the break up of AT&T. Intra-LATA services are those that are within the geographic boundary of the RBOC. If a call or service goes beyond the geographic area served by an RBOC it is called inter-LATA and must be serviced by a long distance carrier, which is sometimes called an Interexchange Carrier (IXC). Although RBOCs have extensive coverage in the US, they do not service every city and town. In some cases, a non-RBOC has control over a given market. This could be a large company like GTE that provides service to millions of subscribers, or a small independent company servicing a rural area.

In order to provide services, telecommunications carriers send signals most often over a wire. (Fiber, radio and other technologies are also used.) The phone wire coming from a residence or business traverses over telephone poles or underground ducts. These wires terminate in a Central Office (CO), a building operated by the LEC. It is at the CO where the wires are connected to equipment that directs the call to a variety of destinations including another LEC CO, a long distance service provider or an Internet Service Provider.  AT&T and other Interexchange Carriers (IXCs) interface to the local network via a POP (point of presence). A POP is a location where a carrier provides service. It is here, at the POP, where the long distance and local networks physically connect to each other. Table 2 summarizes some of the common acronyms used in telecommunications.

	Acronym
	Meaning

	RBOC
	Regional Bell Operating Company

	LEC
	Local Exchange Carrier

	ILEC
	Incumbent Local Exchange Carrier

	CLEC
	Competitive Local Exchange Carrier

	POP
	Point of Presence

	CO
	Central Office

	IXC
	Interexchange Carrier

	LATA
	Local Access and Transport Area




Table 2: Common Telecommunications Acronyms

To illustrate the concepts used in Table 2, let’s follow a call placed from Boston, MA to Miami, Florida, and assume that the customer has AT&T as their IXC and uses the RBOCs for local service. The call is made from the customer’s home. The signal travels to the RBOC’s (Bell Atlantic) CO. Bell Atlantic recognizes that it is a long distance call and transfers the call to the IXC’s (AT&T) POP. AT&T then carries the call to its POP in Miami. The call is then transferred at the POP to the RBOC (Bell South). Bell South routes the call to the CO neatest the destination, and the call is delivered.

Not only did the 1984 divestiture create a break up of AT&T, but it allowed for competition in the marketplace. Following divestiture companies such as MCI, Sprint and WORLDCOM emerged as alternate long distance carriers. Ironically, the three companies are now one company! AT&T’s long distance market share has dropped from 85% in 1984 to about 55% today. Competition also appeared in the local markets. Competitive Local Exchange Carriers (CLECs) sprang up in business dense areas around the country. While it was still cost prohibitive for CLECs to offer widespread residential services, CLECs often provide competitively priced business services in most cities. This was often accomplished by installing fiber optic cables that could cover a large number of city blocks.

Divestiture created some competition, but the Final Decree barred RBOCs from providing long distance services. It also barred long distance carriers from competing with RBOCs in local markets. New advances in technology and services made it possible for telecommunications services to be provided in a variety of manners. Wireless, cable TV and satellite technologies create new mechanisms for delivering services. Even though the telecommunications marketplace was booming in the US, there were still regulatory barriers that prevented a free and open market.

The Telecommunications Act of 1996

In the early 1990s, the RBOCs began to pressure Congress, asking them to move forward on telecommunications reform that would allow the RBOCs to enter the long distance markets. Congressional hearings were held during 1993 and 1994. After a failed attempt to pass a law in 1995, a billed was finally approved in 1996.

The Telecommunications Act of 1996 was passed in Washington, DC on February 8, 1996. This legislation sought to eliminate regulatory barriers that precluded wide spread competition in the telecommunication sector. Some of the highlights of the act include the following provisions:

· Long distance, cable and other companies can offer local telephone services.

· Local phone companies can offer long distance services after meeting a “checklist” of conditions that will ensure fair competition. The Federal Communications Commission (FCC) and each state’s public utility commission determine what is fair.

· Local phone companies can offer cable TV.

· V-chips must be installed in newly manufactured TV sets. The V-chip permits parents to block TV programming that they deem inappropriate for their children.

· TV broadcasters can own TV stations covering 35% of households (up from 25%). Radio broadcasters can own up to 8 stations in the largest markets (up from four).

The Telecommunications Act of 1996 said that local carriers must allow competitive local carriers access to their infrastructure.  The competitor must provide local exchange service primarily over its own infrastructure, but may use the RBOC infrastructure for a portion of the service, usually the “last mile. The RBOC is financially compensated with a settlement fee from the competitive carrier. This piece of the law is important in that is allows more competition to enter local markets.

After the passage of the Telecommunications Act, there was a flurry of mergers and acquisitions in the industry. Companies seeking to expand their service offerings found it simpler to buy into the market rather than build their own infrastructure. The seven RBOCs dwindled to 4 (Bell Atlantic, US West, Bellsouth and SBC). MCI and AT&T bought CLECs, Brooks Fiber and Teleport Communications Group, respectively. The industry continues to evolve with such mergers as AT&T’s 1998 acquisition of TCI (the largest cable provider in the US), the Bell Atlantic & GTE merger, and the proposed merger of MCI Worldcom with Sprint.

Even though the law created a framework for competition, most would agree that a telecommunication’s utopia has not yet evolved in the US. The LECs, reluctant to invite direct competition from the likes of AT&T and MCI, have been very slow to make the advances needed to provide an open market. The law was significantly vague in many areas, inviting several legal suits. Within 18 months of its passage, SBC (one of the RBOCs) challenged the constitutionality of the Telecommunications Act of 1996. Other lawsuits have ensued, sometimes intimidating smaller firms from entering previously protected markets. The regulatory environment is now being shaped by legal precedence.

The Internet

In addition to the tremendous change in the regulatory environment, the telecommunications industry has been transformed by the phenomenon of the Internet. The Internet and the Transmission Control Protocol (TCP) were developed by Vint Cerf  as part of a US Department of Defense Advanced Research Project Agency (ARPA). The Internet, initially called the ARPAnet, has been around since 1969 and linked select research labs and universities. The Internet’s popularity grew enormously after the development of the World Wide Web (WWW) in 1989 by Timothy Berners-Lee a computer scientist at the European Organization for Nuclear Research, called CERN (in French, Conseil Europeen pour Recherches Nucleaires). 

The number of unique Web sites has grown exponentially since the development of the WWW. Figure 2 illustrates the growth of the Web on a worldwide basis. As of June 1999, there are about 179 million users on the Internet, over 100 million of whom live in the US. Put another way, more than 1/3 of the US population has access to the Internet.
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Figure 2: Internet Web Site Growth

The ease of use provided by the WWW has allowed the Internet to transform many aspects of society. Many believe that the Internet will be the only network in the future, carrying voice, data, and video. The Internet has been an enabler for the global economy providing a new mechanism to exchange goods and employ workers throughout the world. 

A Taxonomy of the Service Provider Marketplace

The Communications Act of 1996 set the stage for a competitive environment. The mergers and acquisitions that have taken place predict a blurring in the marketplace where there will be no boundaries between local and long distance. However, the reality at the end of the 20th century is that there are still distinct classes of telecommunications service providers. In addition to RBOCs and IXCs, there are numerous types of companies offering telecommunications services. They are distinguished by the geography they cover, the technology they employ, or the specific set of services that they offer. 

Carriers are also distinguished by their age. Companies like the RBOCs, AT&T, and MCI have huge legacy systems to support, with existing infrastructures that typically utilize older technologies. New carriers can start with a “clean slate”, employing state of the art technologies. New carriers are often more flexible because they do not have lengthy processes for evaluating vendors, implementing new trials, or testing new equipment. New carriers are sometimes more willing to try niche products and vendors in order to reduce time to market. Older carriers often have longstanding supplier relationships with equipment manufacturing companies, such as Nortel or Lucent, and are less likely to buy products from new suppliers. In some regards, the newer companies can be more responsive to the market.

CLECs

Competitive Local Exchange Carriers (CLECs) provide direct competition to the RBOCs. CLECs emerged in highly dense business centers providing alternative access to telecommunications services in major metropolitan areas. By laying private fiber cable in dense downtown areas, CLECs are able to easily provide services to a number of corporate customers. In general, CLECs do not provide suburban or rural residential services, due to the high costs associated with “wiring up” these customers. The target for many CLECs is the small and mid sized business market (1-1,000 employees). CLECs typically provide the same set services that are provided by RBOCs. These services are detailed in a subsequent section of the document entitled CLEC Services.

A variation of the CLEC is the DLEC - Data oriented Competitive Local Exchange Carriers. DLECs focus on providing data services such as Asynchronous Transfer Mode (ATM) or Digital Subscriber Line (DSL). Note that these services will be described in the section of the document entitled CLEC Services. Examples of DLECs include Covad, Northpoint, and 2nd Century.

In order to provide services that compete with the RBOC, CLECs often have huge up front capital investments. Besides fiber cable systems, they need to acquire expensive switching devices such as PBXs or class 5 switches used to provide telephone services and high end switches for data services. 

It is unlikely that CLECs will completely overthrow the market base of an RBOC. The CLEC business strategy is to capture some of the low hanging fruit available in the LEC marketplace. Some strategies that CLECs have successfully adopted include offering:

· Lower cost voice services to small businesses

· Faster deployment of new services such as ATM or xDSL

· Enhanced billing and customer care

CLECs understand that RBOCs can be slow to adapt to the market and have geared their business strategy accordingly. Some CLECs have been acquired by larger companies. Teleport Communications Group has recently been acquired by A&T.  Brooks Fiber was bought by MCI.  Since RBOCs already have such a vast existing network, it is doubtful that CLECs will realize the same revenues as an RBOC. However, it is hoped that CLECs will provide enough of a threat to the RBOCs so that a more competitive market emerges benefiting customers.

Major CLECs include NextLink (www.nextlink.com), Allegiance (www.allegiancetele.com), RCN (www.rcn.com), Time Warner Telcom, Inc.(www.twtelecom.com), McLeod USA (www.mcleaodusa.com), US LEC Corp. (www.uslec.com), Intermedia Communications (www.intermedia.com), GST Telecommunications (www.gstcorp.com), e.spire Communications (www2.espire.net), CT Communications (www.ctc.net), and Advanced Communications Group (www.acginc.net).

ISPs

Internet Service Providers (ISPs) are companies that provide access to the Internet. They emerged as a new breed of carrier after the WWW became popular. ISPs have a data centric focus on telecommunications since their own networks rely on data network protocols and routers. In particular, they are also TCP/IP centric.

The Internet continues to grow at a healthy pace as more and more business is conducted on it. According to the Yankee Group, Internet Service Providers (ISPs) can expect a healthy growth ratio, with a CAGR (compounded annual growth rate) of 21%.
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Figure 3: Internet Access Growth Forecast
Figure 3 shows Yankee’s forecast of million of online households worldwide and the associated access revenues. IDC’s predictions are even more optimistic for ISPs. They believe that the CAGR is 28.4% forecasting that Internet access revenues will grow from $10B in 1999 to $37.4B in 2003 (Source: IDC, Dec. 1998). IDC predicts that the explosive growth will be fueled by the demand for value-added services. 

Although ISP’s can expect a healthy growth rate for access, most ISPs are charging a fixed monthly rate for unlimited access to the Internet. As users get online for longer periods of time, profit margins dwindle. The ISP market will need to focus on higher value added services that provide new revenue streams to the ISPs. Or alternatively, ISPs need to look at new ways to reduce overhead while expanding markets. This may result in some consolidation in the industry (similar to what has occurred in the IXC market.)

The ISPs supply services to the consumer market as well as the business market. Some ISPs include America On Line (AOL) (www.aol.com), Microsoft Network (MSN) (www.microsoft.com), Juno (www.juno.com), RCN (www.rcn.com), Prodigy (www.prodigy.com), MCI’s Uunet (www.mci.com), AT&T’s Worldnet (www.att.com), GTE Internetworking (formerly BBN) (www.gte.com), Concentric Networks (www.concentric.com), Earthlink Networks (www.earthlink.net), BigPlanet (www.bigplanet.com) and NetZero (www.netzero.net).

Bandwidth Wholesalers

Bandwidth wholesalers are a class of service provider that sells bandwidth to other carriers. These companies often own facilities, usually fiber based, and they sell this capacity to other carriers. IXC Communications (recently acquired by Broadwing (www.broadwing.com)), Qwest (www.qwest.net) (recently merged with US WEST), Level 3 Communications (www.level3.com) and Williams Communications Group (www.wilcom.com) are examples of bandwidth wholesalers. Some bandwidth wholesalers offer capacity only, often in the form of dark fiber optic cable. Others sell capacity plus an entire suite of telecommunication services, available only to other carriers.

Many of these bandwidth wholesalers are also providing IXC services, generally to business customers. Qwest bills itself as the 3rd largest long distance company in the US. They all have built brand new infrastructures using new technologies. In some regards, this gives these new comers an advantage over the competition because they do not have to support outdated technologies and systems.

In 1998, a handful of companies were formed for the purpose of bandwidth arbitrators. In the US, Arbinet and RateXchange were formed for the purpose of facilitating the sale of excess bandwidth capacity. This heralds a new way of looking at bandwidth. Bandwidth auctions are creeping into the telecommunications industry. Perhaps bandwidth will someday be sold on Chicago’s commodity exchange or the next generation of E-trade.

Cable Operators

Cable operators are quietly becoming carriers. Cable television emerged in the 1980’s as an alternative to broadcast TV. Cable companies were required to string cable to every household that wanted service. Normally there is single cable service provider in a given region with license to the cable reviewed on a periodic basis by government authorities. 

In addition to providing access to expanded television programming, cable operators are now able to offer data, and in many instances voice services over the same media. This is due in large part to the advances and lowered price structure of cable modem technology.  Previously, cable modems were too expensive compared with other alternatives. 

In order to provide many of these services, cable operators are often required to upgrade their networks from a one-way infrastructure to a two-way infrastructure. These investments can be quite costly and have slowed cable operator’s abilities to deploy these services. 

In August 1999, Network World reported that 1 million households in North America had cable modems. Today’s cable modems are providing high-speed access to the Internet. Cable modems use the bandwidth that might otherwise be used for a television channel. The throughput of cable modems varies from 160kbps to 10Mbps.  It should be noted that cable is a shared media. Although it is technically possible to achieve throughput rates of 10Mbps, congestion can occur if several users are using the cable system at the same time. Currently, there are trials underway using packet voice over cable modems. It will be possible for cable operators to provide voice, data and video services in the not too distant future.

Cable providers include Time Warner Cable (www.timewarner.com), MediaOne (in the process of being acquired by AT&T) (www.mediaonegroup.com), Comcast (www.comcast.com), Adelphia (www.aldelphia.com), Cox (www.cox.com) and AT&T Broadband (formerly TCI). With access to nearly every household in America, they have the potential to provide direct competition to the RBOCs in the home market.

Wireless Local Loop

At the same time that ISPs and CLECs have enjoyed tremendous growth, the advent of wireless technology cannot be overshadowed. There are two types of wireless services; mobile and fixed. Mobile services are used for moving targets such as people, cars and boats. Fixed wireless services are used for buildings. Fixed services provide greater reliability and throughput than mobile wireless services and thus are better able to transport data.

A wireless local loop (WLL) provides an alternative to wire-lined services. WLLs are generally found in metropolitan areas because line of sight is required to transmit information from one antenna to another. While it is possible to operate WLL in rural or suburban areas, there generally aren’t enough customers to justify the investment needed to provide such services.

Multichannel microwave distribution service (MMDS) is the technology most often used in providing fixed wireless services. MMDS can transmit about 3Mbps. MMDS can be used for small businesses and residential use. MMDS licenses have only just begun to be issued by the FCC.

A promising new technology in wireless local loop is LMDS, Local Multipoint Distribution Services. LMDS can transmit several hundred T1s (a T1 carries 1.544Mbps of traffic) to a given point. The limitation is that there is a maximum distance of 3 miles and there must be a fixed antennae with a unobstructed path. The technology will not be available for consumers for another 4-5 years, but the LMDS market is expected to be $6.5B in 10 years (Source: Network World, 3/15/99).

Wireless local loop vendors include Winstar(www.winstar.com), Teligent (www.teligentcorp.com) and Advanced Radio Telecom(www.art-net.net).

Satellite Based Services

Satellites continue to play a role in providing telecommunications services. Satellites were once widely used for transoceanic and transcontinental communications, but with the availability of fiber optic cable systems, their use dwindled for many applications. 

However, satellite technology continues to evolve and new applications are emerging. Satellites are also being used to augment wireless local loop services. Low-earth orbit (LEO) satellites are being used to provide wireless local loop services. Examples of companies offering this type of service are Globalstar(www.globalstar.com), Orbcomm (www.orbcomm.com), and Iridium(www.iridium.com).

Direct Broadcast Satellites (DBS) systems have provided direct competition to cable TV operators, offering more channels and programming from around the world. Companies such as DirecTV (www.directv.com) are now offering high speed Internet services called DirecPC, offering download access at 400kbps.  Satellite services can provide access anywhere under the satellite’s footprint. They can easily service rural residential customers who may not have any other service options.

Municipalities, Independents and Utilities

Since the days of Alexander Bell, there have been many independent telephone companies. Many still operate today. Some of these companies are municipally owned. Most have been privatized. In areas where independent companies exist, they are the Incumbent Local Exchange Carrier (ILEC), but were never a part of the Bell structure. There are thousands of independent carriers in the US. Places like Cincinnati, Ohio, western Pennsylvania, Alaska, rural Minnesota, Ohio, New Hampshire, Vermont and Maine all have independent operators. Some of these companies include Cincinnati Bell (recently acquired by Broadwing), Commonwealth Telephone Enterprises (www.ct-enterprises.com), Hector Communications(www.hector.com), Warwick Valley Telephone Company (www.wvtc.com) and Alaska Communications Group.

Sometimes, a private telephone company is owned by a utility company. Utility-owned telecommunications service providers represent a tiny portion of the telecommunications industry. Utilities are suited for telecommunications services because they have the experience in billing and customer care that are required to operate a successful business. Like the telecommunications industry, utility companies are now in the processes of being de-regulated. With this, utility companies are looking for new business opportunities. Since most utility companies have “right of way access” to customers’ homes, then can “easily” add telecommunications wiring along their right of way routes. Utilities that own telecommunications service providers include Basin Electric Power and Tacoma City Light.

ASPs

Applications Service Provides (ASPs) have the telecommunications industry a buzz. ASPs are a new breed of service providers that have developed a new business model to support the IT requirements of their customers. ASPs are third party services providers who offer remotely hosted applications. ASPs are not outsourcers in the traditional sense, but rather build off of the 1960’s notion of timesharing. Applications are shared among multiple customers in a secure fashion. ASPs partner with telcos (ISPs, CLEC or RBOCs), Independent Software Vendors (ISVs), network equipment providers, platform vendors and system integrators to provide a packaged solution to their customers. The ASP will typically provide network access and continuous applications support.

ASPs often target small to mid sized business. These companies cannot always afford to have extensive Information Technology (IT) departments. ASPs offer these customers access to industry accepted applications on a monthly charged basis. ASPs offer basic office suite of applications, enterprise-wide applications such as supply chain management, human resource management and accounting systems. ASPs will also support other solutions that the customers need. Large enterprises may also be interested in ASP services. These companies may want to redeploy production support staff so they can concentrate on new IT development. 

ASPs are expected to be very successful. The driving factor is the wide spread acceptance of electronic commerce. Since many companies cannot easily develop systems in-house, ASPs fill a need to rapidly deploy information systems for their customers. 

The ASPs market is in its infancy. Players include FutureLink(www.thefuture.net), Arista Soft (www.aristasoft.com), Conxion (www.conxion.com), Applicast (www.applicast.com), Interpath Communications (www.interpath.net), Portera Systems (www.portera.com), Usinternetworking (www.usinternetwokring.com), and Enron (www.enron.net). Most of theses companies were formed in 1998 or 1999. In addition to these newcomers, computer and software companies are entering the ASP marketplace. This is a wild, wild market segment and every aspect of it (such as who targets what customers) is just now being defined.

Market Overview

With regards to revenues, RBOCs dominate. They represent the largest revenue-producing sector of all the telecommunications carriers, including long distance providers. The enormous revenues that RBOCs generate dwarf all other carriers.

Figure 4 illustrates the dominance that RBOCs hold in the industry. CLECs only earn approximately 2% of the total RBOC revenue; ISPs’ revenue is about 5% of the RBOCs. 

Companies such as WLL, satellite based or independent phone companies, do not even steal a 1% of the RBOC’s revenue. Even though the regulatory market created competition, in terms of real revenue, the competition is quite limited. However, 5% of a $120B market is still quite substantial. Many CLECs have annual revenues in excess of $100M.

[image: image4.wmf]VoIP

 without PBX

Internet

(intranet)

PSTN

PSTN

Adapter

Adapter

VoIP from the LAN

Telephone

Telephone

Telephone

PC

PC

PC

PC

VoIP

Gateway

VoIP

Gateway

Router

Router




Figure 4: US Carrier Revenues

It should be noted that is very difficult to get a truly accurate view of the telecommunications marketplace. There are several reasons for this. First, mergers and acquisitions abound, and secondly many services are offered by multiple carriers. To say that Internet Service Providers represent a particular percentage of total industry spending is difficult to quantify. Companies like AT&T, Microsoft, Bell Atlantic, RCN (as examples) offer these services, but do not report their financials in this manner. The financial charts in the report illustrate a companies primary line of business, e.g. long distance carrier, RBOCs (including GTE), CLEC, etc.

Despite the dominance that the RBOC’s enjoy, CLECs and ISPs are experiencing tremendous growth rates. Last year, the average growth rate for the RBOCs was 12%. CLECs and ISPs are realizing triple digit growth rates. In order to grow their market share CLECs and ISPs are investing the money that they acquired through venture capital or through IPOs of their stock. Although there is still lot of catching up to do, these new companies are growing rapidly.

CLEC Services

Today, CLECs offer a variety of telecommunications services that provide direct competition with those services offered by the LEC. In general, CLECs are focused on attracting business customers. CLECs cannot efficiently handle suburban or rural residential customers due to the costs associated with “wiring up” geographically disperse homes.

Below are listed the service offerings that are provided by most CLECs. It should be noted that these services are also provided by RBOCs and IXCs. CLECs compete mainly with RBOCs not IXCs. Because most customers want to have only one local exchange carrier, CLECs are obligated to provide the same services that the RBOCs offer. In some cases, a service may not be profitable to a CLEC, however in order to become a full service provider, CLECs must offer an entire portfolio of telecommunications services.  Therefore, CLECs demonstrate some advantage while offering these services, such as price. The CLEC service offering includes:

Plain Old Telephone Services (POTS)

Among the first offerings by CLECs was Plain Old Telephone Services (POTS). CLECs immediately realized that they could offer a commodity service at a reduced price. CLECs have offered 20% reduction on local phone services, providing direct competition to the core business of the RBOCs. POTS offerings provide customers access into the Public Switched Telephone Network (PSTN), allowing customers to dial anywhere in the world. Once the CLEC is able to prove themselves to the customers, additional service offering are made. Pricing for POTS is usage sensitive and distance sensitive. A call is charge per minute, and calls that are further away are more expensive than local calls.

Private Line 

A Private Line (PL) is a point to point connection between two customer locations. The private line can carry anything that the customer wants; voice, data or video. With a PL, the customer can specify the speed of the link. When a Private Line is ordered, the customer has use of that service 24 hours a day. The price of a PL is dependent upon the speed of the line and the distance between the two endpoints. Higher speed circuits cost more than low speed circuits. Transcontinental services are usually more expensive than local services. The speed of a private line is expressed in bits per second (bps), that is, the number of bits that traverse across the line in a second. Commonly used private lines include:



9.6 kbps (kilo bits per second)   56 kbps

128 kbps


256 kbps


   512 kbps

768 kbps



T1 = 1.544 Mbps  (Mega bits per second)

T3 = 45 Mbps

In the past, private lines were the only way that data networks could be established. It was also a way to create voice networks in large corporations. Using a Private Branch Exchange (PBX) and a private line, customers could easily create private voice networks allowing them to avoid usage sensitive long distance rates. Today there are new technologies that have replaced these uses for private lines. 

Private lines are still widely used today. They are most commonly used to gain access to a service provider’s network. The term integrated access refers to a private line which carries voice and data from the customer’s location to the CO or POP. Integrated access is used to reduce costs. Even though there are a number of new technologies, there are still a lot of private lines in use.

Frame Relay 

Frame Relay is a service that has become quite popular in the past decade as a popular method for creating Wide Area Networks (WANs). In a frame relay network, information is divided into variable-sized packets called frames. (A packet is a unit of data that is sent over a network.) These packets are then transported over a shared backbone network. In doing this, customers can often save money when compared to using a private line network. 

There are several components to a typical frame relay network. First a customer obtains an access line into the carrier network. The access lines connect customer routers and FRADs (frame relay access devices) into the carrier network. Next the customer defines the port speed to a given location. The port speed defines the physical maximum amount of traffic that the site can receive. With a frame relay network the customer typically defines Permanent Virtual Circuits (PVCs). These PVCs are logically similar to the point to point connections in a private line network. In a frame relay network the PVC is activated only when data needs to be transported, thus the term virtual. For each PVC, there is a Committed Information Rate (CIR). The CIR defines the speed at which a carrier will guarantee throughput on the network. Typical CIR rates range from 4kbps-1.54kbps. (Some carriers offer 0 CIR rates.) Any site in the network can have multiple PVCs. Figure 5 illustrates an example of a site with multiple PVCs and CIRs.
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Figure 5: Example of Frame Relay Configuration

Frame Relay Circuits can be duplex (able to send and receive information) or simplex (only able to send or receive). 

The benefit of using a shared network is that the costs are generally lower. The rates for Frame Relay networks tend to be 20-30% lower than equivalent private line services. Pricing for frame relay included the following:

· Access circuits: distance and speed sensitive

· Port charge: price increases in relationship to speed

· PVC charge. The price of a PVC increases as the CIR increases, but generally are not distance sensitive. 

An example of a configuration would be a 128kbps port with 2 PVCs each at 64kbps CIR. Or, you could have a 128kbps port with 4 PVCs each at 32kbps CIR. The previous example demonstrates that it is possible to oversubscribe in a frame relay network. Oversubscription means that the sum of the total CIRs exceeds the port speed. In some cases, this is a perfectly logical thing to do. For example, New York could have a port size of 56kbps and have two 56kbps CIR PVCs. One PVC could be New York to London, the other could be New York to Tokyo. Due to the time difference, it is likely that congestion will not occur. 

A downside to frame relay networks is that there can be congestion on the network. During busy times, response may be slow and re-transmission may have to occur. Also packets can be dropped while traversing the network. For many computer applications, this does not normally cause problems because the most computers realize that information has been dropped and requests that information is resent. This can, however, cause problems for voice. While it possible to carry voice over frame relay (VoFR), frame relay was not designed to carry voice. VoFR applications need to be carefully designed in order to ensure good quality.

One important benefit of frame relay is a feature called bursting. In frame relay networks, you are allowed to transmit above the CIR if there is sufficient capacity in the network. The capacity of the network is dynamically monitored by the frame relay switches. It is possible to transmit above your CIR providing a temporary surge in bandwidth. In most networks bursting is allowed up to 2 times the CIR rate, but you cannot burst above the port rate.

ATM

Asynchronous Traffic Mode (ATM) is a service that addresses high speed requirements of customers. Currently, ATM services operate from T1 (1.5Mbps) to 2.4Gbps. The technology is designed higher speeds. ATM can efficiently handle multiple types of traffic (e.g. voice, data, and video) and has the built-in mechanisms to assure quality of service. ATM is a cell switching technology, and operates on shared backbones, akin to frame relay networks. An ATM cell is a fixed-sized length packet that is 53 bytes long. Like frame relay, ATM uses the concept of a PVC. In addition, ATM networks offer Switched Virtual Circuits (SVCs) which means that a link can be set dynamically. ATM is the underlying technology in most carrier networks

While ATM is similar to frame relay with the notion of virtual circuits and a shared network, ATM differs significantly in that is was designed to handle multiple applications (voice, data, video). As such, there are several classes of services in ATM. The customer can determine which class of service the PVC (or SVC) will be. The various classes of ATM service are:

Constant Bit Rate (CBR): This is similar to a private line and the throughput is set at the pre-specified rate, guaranteeing a specific throughput.  This service is best suited for non-bursty applications needing low delay. CBR is ideal for delay sensitive applications such as voice and video.

Variable Bit Rate real time (VBR-rt): With VBR-rt, there still control over delay. VBR-rt is suited for applications that require low to medium delay and/or cell loss.  Such applications include SNA, desktop video or voice solutions. VBR-rt offers services similar to CBR, but at a lower cost.

Variable Bit Rate non-real time (VBR-nrt): VBR-nrt is similar to a frame service and is best suited for applications that can tolerate moderate delay and delay variation (i.e., file transfers, e-mail, etc). Here bursting is allowed up to 2 times the pre-specified rate.

Available Bit Rate (ABR): ABR is a class of service class where the throughput varies depending upon the usage on the network. Applications such as e-mail (where acceptable transmission time is measure in minutes not seconds) may be suited for ABR. With ABR, a minimum throughput rate is specified, with hopes that bursting can occur.

Unspecified Bit Rate (UBR): This is a “pray and send” class of service. Using UBR, you really have no sense of when or if the data is delivered. With UBR, there is no committed throughput rate.

ATM has virtual channels established as a PVC (Permanent Virtual Circuit) or an SVC (Switched Virtual Circuit). A SVC is established dynamically. Each virtual connection (PVC or SVC) has associated with it a class of service (CBR, VBR-rt, VBR-nrt etc.) and for CBR, VBR-rt and VBR-nrt channels a CIR (4kbps-1.54mbs and beyond).

In ATM networks, the logical network is established using a Virtual Path Identifier (VPI). This establishes the path for a point to point transmission for the customer. VPIs can carry multiple virtual channels. As mentioned before, a customer may have multiple channels to a give location. A virtual path between New York and Los Angeles could carry 2 CBR PVCs @64kbps for voice and 1 VBR-nrt PVC at 32kbps for data.

Like frame relay networks, ATM pricing is distance insensitive and the higher the CIR, the greater the fee. ATM network pricing is also based upon the class of service. So a CBR PVC @64kbps is priced more than a VBR-rt PVC @64kbps.

As with frame relay, ATM has bursting capabilities. ATM network can interface with frame relay networks. Standards bodies efforts have evolved to provide IP over ATM as well. ATM has become the underlying technology of many carrier networks, as more applications require increased bandwidth, customers may soon need the higher speeds that can be supported by ATM.

IP

As mentioned above, the ranges of services offered by the various types of carriers overlap greatly. IP related services (access to the Internet and other associated services) are often provided by CLECs. The section below for ISPs describes in greater detail the IP services that CLECs often offer.

VPN- Voice

Virtual Private Networks (VPNs) became available in the 1980’s as an alternate to private voice networks. During that time, large companies often built their own voice networks using PBX (private branch exchanges) and leased lines. This was done is order to save money on long distance rates and to offer functionality not found with public voice services. Private networks evolved to have such features as a 7 digit dialing plan, call forwarding, 7 digit international dialing, etc. In the 80’s the phone companies offered voice VPNs, providing services just like a private network. Customers only have to gain access to the carrier network. The carrier then provides the features associated with the VPN services such as 7-digit dialing, call routing, call re-route, and good billing. With competitive rates, robust features, and 7x24 operations staffing, most customers found VPNs appealing. Today, most large companies use VPNs as their internal voice networks.

XDSL

XDSL (Digital Subscriber Line) is a relatively new service that operates over existing telephone lines. With xDSL, very high transmission speeds can be achieved using existing wires that go to homes and businesses. XDSL provides customers with fast access to data networks, the Internet or home entertainment. The suite of technologies is called “x” DSL because there are many varieties of this service each with its own characteristics and limitations. There is a great deal of buzz in the industry about xDSL, because it provides high-speed access using the existing copper cable

XDSL uses existing copper cable wiring, but transmits over higher frequencies. Voice is typically transmitted on the 0-4kHz frequency range. However, the copper can support frequencies up to 1.1Mhz. Special equipment is placed at each end of an existing phone line. Therefore, xDSL uses the higher frequencies, and more information can be sent over the existing line.

While the increase in speeds is enormous, DSL is limited by the distance between the customer location and the CO, as well s the physical condition of the wire. If the wire is corroded it is less likely to achieve the high speeds desired with an xDSL implementation. Other factors regarding the condition of the copper line may also affect the quality of the xDSL services. A customer location must be within a given distance from their serving CO (see Table 3) in order to subscribe to xDSL services.

With xDSL services there is an upstream rate of speed and a downstream speed. Upstream is from your computer to the network. Downstream speed is from the network to your computer. In some flavors of xDSL the upstream speed is much less that then downstream speed. At first glance, this may seem problematic. When you consider the computing styles of most users, we request more information than we generate. In some of the varieties of xDSL a POTS line can be split without changing the wiring to the customer location.  Table 3 below illustrates the different types of xDSL services and their characteristics.

. 

	
	Definition
	Upstream Speed
	Downstream Speed
	Distance (ft.)
	POTS split out?

	HDSL
	High Speed DSL
	Up to 2 Mbps
	Up to 2 Mbps
	Up to 12,000 ft
	No

	ADSL
	Asynchronous DSL
	Up to 786 kbps
	Up to 8 Mbps
	Up to 18,000 ft
	Yes

	RADSL
	Rate Adaptive DSL
	Up to 768 kbps
	Up to 8 Mbps
	Up to 18,000 ft
	Yes

	IDSL
	ISDN (Integrated Switched Digital Network) DSL
	Up to 128 kbps
	Up to 768 kbps
	Up to 18,000 ft
	No

	SDSL
	Single Line DSL, sometimes known as Symmetric DSL
	Up to 768 kbps
	Up to 768 kbps
	Up to 12,000 ft
	Yes

	VDSL
	Very High Speed DSL
	6 or 13 Mbps
	13, 26, or 52 Mbps
	Up to 4,500 ft
	Yes





Table 3: xDSL at a Glance

There are many varieties of DSL because the different technologies are well suit to different applications. ADSL is asymmetrical with download speed faster than the upload. ADSL is well suited for home use, where we send more information than we receive. RADSL is a variation of ADSL where the service provider controls the speed of the connection. In doing this the users are charged a pro-rated fee. HDSL requires 2 circuits in order to achieve the T1 speeds (ADSL@768kbps x 2= 1.544). HDSL is symmetrical where the upload and download speeds are the same. HDSL is well suited for medium- large business applications. SDSL is a variation of HDSL but only one circuit used, therefore the service is half of the speed of HDSL. VSDL is an emerging technology that will make is possible to deliver full motion, high quality video over ordinary phone lines.

The suite of xDSL options is ideal for high speed Internet access. It is also being considered as a lower cost replacement for T1 lines that are used to gain access to frame relay or ATM networks. XDSL services have only been available since late 1998. 

The ISP Marketplace

The Internet Service Providers (ISPs) are a group of providers whose main service is access to the Internet. The focus of these companies is the transportation of data using IP, IP routers, tools and related technologies such as DNS and DHCP. (DNS, Domain Name System, translates names into IP addresses. DHCP, Dynamic Host Configuration Protocol, dynamically allocates an IP address to a computer.) The best ISPs have robust data networks that have multiple entry point into the Internet.

Internet Access

Access to the Internet is the basic service that these carriers provide.  ISPs offer Internet access ranging from dial-up phone connections to dedicated T3 (almost 45Mbps) access lines. The ISP will provide 7x24 networking monitoring. Often the ISP access point or Point of Presence (POP) operates with redundant links and an uninterrupted power supply (UPS), assuring maximum accessibility into the Internet. Usually the Internet access service includes a customer site router, modem for diagnostics, the LEC provided circuit, and terminating equipment for the circuit.

In addition to traditional access, solutions such as WebTV provide new options for Internet access.  Microsoft’s WebTV allows ISPs to offer services from a television set using a phone line. WebTV manages the TV set box, and allows customer to use their ISP services from a TV, not a personal computer.
Web Hosting

With web hosting services, a customer locates their Web based application on a computer that is located at the ISP site. With this service, 7x24 support is provided, backups are done, and server name and address registration is handled by the ISP. They also provide some kind of security. Often, utilization reporting is available. Since the Web application is location on the ISP site, the customers access line to the Internet is not clogged up by “hits” to the corporate home page. The customer enjoys the maximum accessibility of the Web due to UPS, multiple links to the network, etc.

Some ISPs offer home page development and update services. Many small to mid sized companies do not have the expertise to develop their own home page, but they want visibility on the Web. ISPs either offer themselves or subcontract for home page development services.

Managed Router Services

Since ISPs use routers within their own networks, a natural service is Managed Router Services. This is a service where the ISP will manage the routers on the customer’s network for a monthly fee. This generally involves reporting the availability and performance of the customer’s routers on a monthly, weekly or daily basis. In addition, the service may include updating software and hardware revisions required by the router manufacturers. These services can be available of 7x24, 5x9 or on a customized basis. An ISP also can directly or via a 3rd party install and configure routers.

Firewall Services 

Firewall services are intended to reduce the risk of unauthorized access into a customer’s network via the Internet. Firewall services are set of hardware and software packaged together which are provided as a turn-key solution. The purpose of a firewall is to protect the internal corporate network from hackers.

VPNs-Data

In recent years the notion of Virtual Private Networks (VPNs) has extended to data networking. The most successful of the VPN for data is in the area of remote access. Companies require access to their internal networks for employees working from home, traveling or for mobile workers. Such access is provided by RBOCs, ISPs, IXCs or CLECs. In the area of remote access, carriers have found success in providing VPN services.

In addition to remote access, VPNs are now being offered as a replacement of customers’ data networks. A data VPN differs from an outsourcing service in that the customer information will ride over a shared network, usually an IP network. Data VPNs services are relatively immature, with products coming to market only within the last year or so. Customers are hesitant to completely migrate to a data VPN, with major concerns around security and quality of service. Standards evolution of the Internet Protocol (IP) will address these concerns, but it will take a while before data VPNs emerge as a popular offering.

Applications Hosting

Since ISPs already offer Web hosting, they realized that they could host other applications for customers. The customer can have the option to make the application available over the World Wide Web (WWW), or to make the application available as internal-only. Backups, 7x24 monitoring and availability are features provided by the ISP for these services. In fact, many ISPs are promoting themselves as ASPs.

Voice over IP (VoIP)  

It should be noted that there are emerging services such as Voice over IP (VoIP) which will have an impact on the ISP portfolio of services. With VoIP, a phone call can be carried over any IP based network, including the Internet. VoIP is a new technology. Today, it does not meet the quality standards that we are accustomed to in the US. However, the standards bodies and product development companies are pushing to make VoIP a reality. 
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Figure 6: VoIP Schematic

Figure 6 above illustrates how voice can be carried over an IP based network. There are products that exist today which allow voice to be carried in this manner. As these products evolve, a more widespread adoption of the technology will occur.

Summary

Telecommunications service providers represent a group of businesses that are continually evolving. With advances in technologies, mergers and acquisitions, the services and the markets covered are continually changing. In general, Table 4 below describes the types of services that each breed of carrier provides. It should be noted that Table 4 is a generalization because service providers are continually evolving their offerings.

	
	POTS
	Frame Relay
	ATM
	DSL
	Internet Access
	Private Line
	Data VPNs
	Applica-tions Hosting

	RBOC
	Yes
	Yes  
	Yes
	Yes  
	Yes
	Yes  
	Limited
	Limited

	CLEC
	Yes
	Yes  
	Yes
	Yes  
	Yes
	Yes  
	Limited
	Limited

	ISP
	No
	No
	No
	No
	Yes
	For Access
	Yes
	Limited

	Private/ Municipal
	Yes
	Yes  
	Yes
	Yes  
	Yes
	Yes  
	Limited
	Limited

	Bandwidth Wholesalers
	Yes to carriers
	Yes to carriers
	Yes to carriers
	No
	Yes to carriers
	Yes to carriers
	Limited
	Limited

	Cable
	No
	No
	No
	No
	Yes
	Yes
	Limited
	No

	WLL
	No
	No
	No
	No
	Yes
	Yes
	No
	No

	Satellite
	No
	No
	No
	No
	Limited
	Yes
	No
	No

	ASP
	No
	No
	No
	No
	Bundled
	Bundled
	Yes
	Yes





Table 4: Carrier Services at a Glance

Companies such as CLECs, ISPs and ASPs challenge the business models that have shaped the telecommunications industry for the past 100 years. These smaller, more nimble service providers are an exciting segment of the industry.
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