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1) Introduction

This paper deals about VoIP (Voice-over-Internet Protocol) and tries to answer the following questions: (i) what is VoIP; (ii) how this technology is changing business models in telecom industry; (iii) how this theme has been discussed in the USA, European Union and other countries around the world; (iv) and what are the basic principles, concepts and topics that regulators should consider about VoIP.

These principles and concepts will be more detailed discussed in the final version of this paper, since they are the main aim of this work. To reach its aim, this paper will be divided into six sections: 1) the introduction, which overviews the VoIP technology; 2) the general characteristics of VoIP business model and possible impacts on the telecom industry; 3) the discussion of VoIP regulation in Europe, USA and other countries; 4) some principles and concepts to help regulators; and 5) conclusions.

2) What is VoIP?

What is VoIP? VoIP is not a service; it is a technology that converts analog voice signals to packets, which are routed like data over an IP network. This technology allows providers to offer enhanced and basic voice services - jointly with data and other services - through a private IP network, owned and controlled by one or more operators, or through the public global IP network, the Internet.

According to the American regulator FCC, “VoIP technologies, including those used to facilitate IP telephony, enable real-time delivery of voice and voice-based applications. When VoIP is used, a voice communication traverses at least a portion of its communications path in an IP packet format using IP technology and IP networks. VoIP can be provided over the public Internet or over private IP networks. VoIP can be transmitted over a variety of media (e.g., copper, cable, fiber, wireless). Unlike traditional circuit-switched telephony, which establishes a dedicated circuit between the parties to a voice transmission, VoIP relies on packet-switching, which divides the voice transmission into packets and sends them over the fastest available route. Thus, VoIP uses available bandwidth more efficiently than circuit-switched telephony and allows providers to maintain a single IP network for both voice and data.” (FCC; 2004; p. 2-3) [4].  

ALCATEL (2001; p. 7) mentioned some advantages of VoIP technologies, in special: (i) the possibility to operate one network for voice, data and other multimedia services (economies of scope); (ii) the cheaper switching systems per Gbit/s and the cost savings through use of low-bit-rate voice (economies of cost); (ii) the use of intelligent terminals, like personal computers and IP telephones; and (iv) the reduction in entry barriers to voice markets and therefore to telecom industry [1].

Figure 1 – VoIP vs. traditional PSTN.

	
	Tradicional PSTN
	VoIP

	Underlying technology
	Circuit switching (TDM)
	Packet switching

	QoS guarantees
	YES
	No guarantees to voice over Internet, some guarantees to voice over delimited IP network.

	Network resource reserved at call setup
	YES
	NO

	Network elements
	Class 4, Class 5 switching systems
	Gateways, controllers, routers

	Call processing intelligence
	Mostly integrated in switching system
	In separated gateway controllers

	Bandwidth per call
	64 kbit/s
	Variable 8-32 kbit/s

	How reliability achieved
	Redundancy within each network element
	Redundant routes through network

	Costs
	Higher per Gbit/s
	Lower per Gbit/s


Source: own elaboration based on ALCATEL (2001; p. 8-9) [1].

There are several different applications and services based on VoIP technology. They can be divided in two kinds: voice over Internet and voice over delimited IP network. When the voice service is offered over the Internet – the world public IP network – there are no QoS (Quality of Service) guarantees. This happen because the Internet is subjected to packet congestion and it not priories the voice packet over the other packets. On the other hand, the Internet gives to the voice service a new characteristic that benefits users: it becomes the voice service a “nomadic” service, since users can access your phones from any place of the world where they can connect to the world wide web. In the other kind, an operator offers the service over its delimited IP network. Since it controls the connection point-to-point, it can guarantees quality to its costumer.

3) Strategies of players

All telecom firms have developed theirs VoIP’s strategies and launched or are launching VoIP services. It will probably modify telecom business as a whole, and can result in deeply impacts to the competition and to industry organization. Service based on VoIP are not only substitute but also complementary to basic voice services based on PSTN. It is substitute because it can be offered through Internet for players that are strictly neither telecom operators nor have network facilities. It is complementary because it can enhance the basic voice service offered for telecom operators. They can use this technology to reduce costs and to increment their traditional voice service, enhancing it with nomadic functions, like the remote access through Internet.

Analyzing the strategies adopted by many telecom players, it is possible to identify tree different kinds of strategy: 1) anticipation strategy, adopted by the new VoIP entrants; 2) niche operator strategy, adopted by traditional telecom entrants (the telecom operators not incumbents, called CLEC in the USA); and 3) selective strategy, adopted by the incumbents operators (ILEC in the USA).

The advent of VoIP has allowed the entry of new players at voice markets that do not have network facilities and are very different from the traditional telecom operators, as Vonage in USA and Skype not only in Europe but also in many countries around the world. These players offer voice over the Internet. Skype is a good example. It forms communities of users allowing them to call freely among the other members of the community and also offer to them the possibility to call to anyone in the public telephone network paying lower fees. The main competitive advantage of these players is their lower prices. In Vonage’s case, as Koppman (2004; p. 1; 5) observed, “price has been Vonage’s main draw, but that will be hard to maintain as a differentiator over the long run. (...) Central to Vonage’s differentiation strategy – beside price – are speed, simplicity and efficiency” [6]. They can practice lower prices because they do not have either network facilities or the operational structure of a traditional telecom operator, since their voice service is offered upon the Internet and the bandwidth network of the other telecom players. These strategies can be classified as anticipation strategy in which their main aim is to expand themselves and to become leader on the VoIP market.   

With VoIP, competitive operators or CLECs (not incumbents) have been the opportunity to enhance their bundle of services. Willing to conquer part of incumbents markets, some of them designed the strategy to offer VoIP as a complement of their pool of services. Some of them offer voice over Internet, some offer voice over their controlled IP network and others offer the both options. Many firms of TV per subscription have been focusing their efforts to offer triple pay (TV, Internet and telephone) and have been adopting VoIP as the best way to enter or reinforce their operations in the telephone market. A good example is Cox Communications, an American triple pay operator: "Cox will not abandon its circuited-switched business. Rather, it will leverage the circuit-switched experience to launch new VoIP telephone markets. (COX; 2004; p. 3, 14-5) [2]. This strategy can be classified as a niche operator strategy. It is based on product differentiation in a specific market, usually in the market that these players already had presence.   
Not willing to lose markets and revenues, incumbent’s operators (ILECs) are also moving into VoIP. However, they tend to be more careful not to cannibalize traditional services. Their main aim is to expand their broadband access basis and to add value to this service with VoIP applications and services. It is possible to identify some strategic actions related to the adoption of VoIP by the incumbents: i) the launching of VoIP applications and services to add value to the broadband service; ii) the selling of second lines at the residential markets; iii) the entry in other markets; and iv) the selection of specific market segments where they identify an opportunity for themselves or a risk to loose market for other players. Britsh Telecom
, for example, has launched VoIP services in the UK to improve their broadband service and also plans to expand its activities to conquer other European markets. Also, France Telecom
 chose the following statement to market VoIP services: “when you migrate, we’ll be there”.
 These strategies can be classified as selective strategy, because these players move carefully into the market trying to add value to themselves in the new markets without cannibalizing their traditional markets.

4) Discussion about VoIP regulation

There has been intense discussion about regulation of VoIP in all over the world. This section is an attempt to capture the essential of the discussion regarding VoIP regulation in the United States and in the European Union. In both the US and EU, regulators and industry players are discussing about if and how VoIP applications and services should be subjected of regulation. In the US, the regulator FCC formalized a working group to discuss Internet Protocol based services. There is also a project in the American Senate called “VoIP Regulatory Freedom Act of 2004” to guide regulation about the topic. In the EU, the European Commission submitted to public consultation a document regarding the treatment of VoIP under the European regulation framework in feb/2005. 

Following there are some features about this discussion, extracted from the opinions issued by American and European regulators, incumbents and entrants (the traditional and the new ones), and related to six points: classification/auction; QoS; numbering; interconnection; price regulation; universal service.

4.1) Classification/auction

In USA, regulators have faced the problem about how to classify VoIP services, as an unregulated information service, like those related to the Internet, or as a regulated telecom service, like the PSTN voice. In general, VoIP entrants want that regulators keep the policy of “hands off the Internet”. Evslin (2003; p. 1), as chairman of the Voice on the Net coalition, said at the FCC VoIP Forum that: “the members of this coalition have different views on how much market power some facilities-based telecom providers have, particularly in their provision of broadband services. But we all agree that you should continue policies that permit entities that do not have significant market power to deploy voice over IP free from traditional telecom regulation”. [3].

In Europe, the new directives published in 2002 by the European Commission issued two classes of services that are able to accommodate unrestricted VoIP services offered to the public: (i) public Electronic Communications Services (ECS) and (ii) Public Available Communications Services (PATS). ECS is a classification to any kind of telecom service and PATS is just one class of ECS, heavy regulated and subjected to strong obligations of quality and universal access. Therefore, the discussion relies about whether the VoIP service provider is classified as ECS or as PATS.

4.2) Quality of Service (QoS)

There have tree main points about QoS in VoIP service been discussing: i) if VoIP providers should to obey to minimal criteria of information security and network reliability; ii) if they should provide to users access emergency services (E-911); and iii) if they can provide to users with disabilities the special conditions for them to access the service as the other users.

In the US, regulators understand that these questions should considered, incumbents understand that VoIP providers can observe these obligations, and entrants understand that these questions are important, but the industry can resolve them without regulation of VoIP services. Also, the equipment’s and software’s provides have been trying to develop technical solutions to them.

According the European Commission, National Regulatory Authorities (NRA) can specify QoS parameters to service providers. These parameters should be clearly and widely published to the users. European incumbents think that VoIP providers should develop solutions to provide access to emergency services or, when these solutions are not technically available, publish the service limitations. Skype understands that only the owner of network facilities is able to guarantee QoS to the users.

4.3) Numbering

In the US, the use of numbers of the North America Numbering Plan – NANP is one of the criteria to define if the service is a telecom or an information service. When the costumer can dial numbers assigned under the NANP, the service can be treated as a telecom service.

In the EU, ECS providers can ask for numbering series to provide their services. NRAs can specify conditions about numbering resources to be observed by the telecom firms. According to the public consultation, only users of PATS have the right to number portability. This right is not extended to ECS users. In the UK, the regulator OFCOM authorized the use of geographic and non-geographic numbers to VoIP providers (ECS or PATS), and stated that them do not have obligation to give number portability. Among the European incumbents, many think that VoIP providers should have numbering series to provide their service, but some think that they do not. Skype stated in favor of number portability to VoIP providers and ask for the same numbering series available to the traditional PSTN voice providers.

4.4) Interconnection

According to the EU Access Directive, “‘interconnection’ means the physical and logical linking of public communications networks used by the same or a different undertaking in order to allow the users of one undertaking to communicate with users of the same or another undertaking, or to access services provided by another undertaking. Services may be provided by the parties involved or other parties who have access to the network. Interconnection is a specific type of access implemented between public network operators.” (OFFICIAL JOURNAL OF THE EUROPEAN COMMUNITIES; 2002; Art. 2 (b)) [7].
In the US, Internet dial up traffic is submitted to a bill & keep
, where no operator pays access charge to another. FCC “recognize that the existing intercarrier compensation mechanism for the delivery of this traffic, in which the originating carrier pays the carrier that serves the ISP, has created opportunities for regulatory arbitrage and distorted the economic incentives related to competitive entry into the local exchange and exchange access markets. As we discuss in the Unified Intercarrier Compensation NPRM, released in tandem with this Order, such market distortions relate not only to ISP-bound traffic, but may result from any intercarrier compensation regime that allows a service provider to recover some of its costs from other carriers rather than from its end-users. Thus, the NPRM initiates a proceeding to consider, among other things, whether the Commission should replace existing intercarrier compensation schemes with some form of what has come to be known as ‘bill and keep’. (…) Accordingly, we affirm our conclusion in the Declaratory Ruling that ISP-bound traffic is not subject to the reciprocal compensation obligations of section 251(b)(5) [of the 1996 Telecommunications Act].”  (FCC; 2001; p. 3-4) [5]. Based on this determination, VoIP entrants understand that voice traffic over IP networks should be treated as Internet dial up traffic, which intercarrier compensation does not apply.

However, the traditional voice service over PSTN is subjected to intercarrier compensation. Telecom operators have to pay an access charge to others to originate or terminate calls on their networks. Based on this, American incumbents understand that access charge should apply when VoIP calls terminate on PSTN network, arguing that this is a voice service independent of the technology.

In Europe this discussion is not so intense as it is in USA, because there is intercarrier compensation related to the interconnection between IP and PSTN networks.

And how about the interconnection between IP networks? IP-networks interconnection is based on peering or transit agreements. Peering is the arrangement of IP traffic that does not imply intercarrier compensation. In the peering, the traffic between two or more IP network is supposed to be carried on an equal basis. In the transit agreement, an IP service provider – usually small - pays to another – usually big - for one “exit” to access the public Internet.
4.5) Price regulation

This is maybe the unique point of agreement in the discussion. Nobody in both EU and US asks for price regulation to VoIP services. Prices of these services tend to be free, out of tariff regulation applied to PSTN.

4.6) Universal service

In the US, there is an argument that VoIP providers should finance directly or indirectly the Universal Service Fund (USF). The entrants understand that they should contribute to the USF, but ask to it be revised to them can apply for the use of the resources. In Europe, the public consultation orders that VoIP providers can be required to contribute to universal service funds. The entrants do not necessarily agree. Skype, for example, positioned against universal obligations to VoIP providers.

5) Regulation principles regarding VoIP
The basic questions that have been faced by regulators in all over the world is about the necessity and the scope of VoIP regulation. Should VoIP services be regulated? In the opinion of Tschoepe (2004; p. 8), “Looking at the current discussions in the US and Europe it is obvious that IP- networks and services will be regulated in the near future. Where the absence of regulation in the past seemed to foster the deployment of VoIP, it is likely that the application of regulation now will slow down that process.” [8].

The question can also be formulated in another way: under the current regulatory framework, the development of VoIP can keep and improve the welfare to consumers and the economic efficiency level in the telecom industry? Maybe the correct application of the current principles of telecom regulation is enough, maybe not. The IP technology is introducing new services and new characteristics to the traditional services that may need some regulatory actions and additional rules to improve the market efficiency and the costumer welfare. In addiction, some current rules may need be released to allow the development of VoIP in an efficient basis. 

About the scope of an eventual VoIP regulation or deregulation, most specialists agree to employ a light-regulation approach on VoIP services, focused on the public interest and on the consumer benefits. This approach is based on consumer protection, and implies some minimal obligations regarding, among others, in quality of service, reliability of networks, security of information, and conditions of interconnection and universal access.

The necessity of adding, altering or extracting something to, in or from the current regulatory framework should be evaluated based on some basic principles. Only if the current regulation does not attend these principles, we recommend revision to attend them in the best way as possible. Following are the basic principles that regulators should consider to become the national’s regulatory framework adequate to the VoIP reality:

i) Regulators should incentive the development of VoIP applications and service, as a way to create new possibilities of choices and services to consumers. In other words, regulators should remove legal and regulatory barriers to the development of VoIP (deregulation).

ii) It is necessary to obey the principle of Regulatory Parity, in which all players – ILECs, CLECs and others - should be subjected to the same (de)regulatory regime. All players have should have the same market opportunities. The regulatory framework should be neutral to competition. 
iii) Other important principle is the technological neutrality. Regulation cannot favor one technology in detriment of others. Regulation should focus on the services offered to costumer, independent of the technologies that support them.
iv) The classification of the service should obey the principle of the functionality, in which services are regulated are classified based on their characteristics and independently of their technology. Services with similar functionalities, but based on different technology, are equal in the user point of view and should be submitted to the same rules.
v) No price regulation is the orientation to the VoIP markets. Since these markets are competitive, tariff regulation does not apply their services and applications offered to users. VoIP providers should be free to set their prices. 
vi) VoIP services providers have the right to interconnect their networks with other networks and should negotiate it with other telecom operators. However, access charges or fees based on the use of network should apply in the case of interconnection IP-STFC and IP-IP. In other words, VoIP providers should pay to facilities-based telecom operators not only for the use of PSTN but also for the use of IP network. It is necessary for them to recover the network investments and costs. The interconnection rules should consider the principle of remuneration for the use of networks, signalizing the correct incentive to players to keep, expand and improve the network facilities.
vii) Regulators should incentive players to improve the Quality of Service (QoS). They can set minimal levels of QoS, reliability of their networks and security of information to VoIP providers. They have also think about solutions to the access to emergency codes (E-911) by users of VoIP services and to the access of disability users to these services at the similar conditions of the other users.
viii) Contribution to national universal funds should also apply to VoIP service providers, as the right to be considered in the use of these funds resources. The whole telecom players should finance universal service, not only some of them.
Glossary:

CLEC – Competitive Local Exchange Carrier

ECS - Electronic Communications Service

EU – European Union

FCC – Federal Communications Commission

ILEC – Incumbent Local Exchange Carrier

ISP – Internet Service Provider

QoS – Quality of Service

NANP - North America Numbering Plan

NRA – National Regulatory Authority

OFCOM – Office of Communications

PATS - Public Available Communications Services

PSTN – Public Switched Telephone Network

VoIP – Voice-over-Internet Protocol

USA – United States of America or US – United States
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