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IP telephony and voice over IP (VoIP)1
1
Working definition of IP telephony

1.1
Technical motivations for IP telephony

Although IP telephony does not yet constitute a substantial percentage of the global worldwide telephony traffic volume, it is expanding rapidly as a result of the following technical motivations:

1)
The circuit-switched network was designed and optimized to provide a single product – full-duplex 4 kHz switchable voice channels between points (64 Kb/s digital channels).

2)
"Data", in general, are characterized by bursts of information rather than the constant bit rate flows typically associated with speech. 

3)
Data bursts can be most efficiently transported using packets of information that can be interleaved in time within a network with other packets being carried between other sources and destinations.

4)
For more than 40 years, voice has been digitally encoded into 64 Kb/s streams that can be transported over the 64 Kb/s channels. However, advances in voice coding permit a wide range of options, e.g. from 5-8 Kb/s to higher quality audio at 64 Kb/s. Multiplexing voice at a rate other than 64 Kb/s is difficult over the 64 Kb/s circuit-switched network. However, IP telephony subscribers need to interconnect with the more than 1 billion worldwide classical telephony subscribers, and implementation of a transcoding mechanism makes it necessary to transform their lower bit-rate to the legacy 64 Kb/s encoding (much like what happened when the low-rate encoding of mobile networks was connected to fixed PSTN networks).

5)
Significant work has been performed in IETF and elsewhere to provide real-time or near real-time capabilities using IP that permit voice to be transported over IP using the range of voice coding. Carrier-grade products that integrate those protocols are being introduced in the field to produce quality of service that satisfies their customers. IETF is currently working on protocols that ensure that QoS constraints are met in a consistent manner over a set of traversed networks. 

6)
This flexibility to transport a variety of user information streams, i.e. constant and variable bit rate, different speeds, etc., allows packet-switched networks to evolve towards the objective of one integrated network for a wide range of applications. 

7)
A single integrated network (packet-switching) can mean less operational and maintenance costs compared with multiple overlay networks. However, in the short term there may be additional expenses.

8)
In addition the flexibility of packet-switched networks to accommodate new information streams, with a wide range of characteristics and based on the IP and the host of open, standardized interfaces and languages available to it, allows the introduction of new applications producing new revenue streams. In some cases those capabilities could be the real driver for the introduction of IP transport within telecomunication networks rather than the "reproduction" of existing telephony services.

9)
IP-based networks can use the same underlying lower layer transport facilities. i.e. twisted metallic pairs, cable, wireless, optical fibre, satellite. The evolution to IP-based networks can be accomplished economically by deploying IP-based packet switches/routers that can be connected by existing transport facilities. This was a tremendous vehicle for offering Internet access to mass markets in developed countries owing to the availability and ubiquity of those transport facilities.

1.2
Introduction to the different types of IP telephony

According to the nature of the IP network used, we may speak of two major categories for voice transmission over IP networks. The first is essentially based on the Internet, which is seen as the interconnection of a host of public or private networks on a global scale. The second is provided by service operators using managed IP networks, within which a number of pre‑installed mechanisms (routing algorithms, coding, etc.) serve to ensure a quality of service level that is acceptable for speech.

There are three voice over Internet protocol (VoIP) usage scenarios according to terminal equipment and types of network:

1.2.1
Scenario 1: PC to PC

In this scenario, the calling and called parties both have computers2 that enable them to connect to the Internet usually via the network of an Internet service provider (ISP)3. The two correspondents are able to establish voice communication only by prior arrangement, since both users have to be connected to the Internet at the same time (having fixed in advance the time at which they will communicate via the Internet, unless of course they are permanently online) and use VoIP-compatible software4. Furthermore, the caller must know the IP address of the called party; to overcome this correspondents must agree to consult an online directory server (updated with each connection) where users register prior to each communication or have other ways of locating and being aware of the availability of their correspondent's connection to the Internet (Instant Messaging technologies).

In this scenario, the ISP is generally accessed via the public telephone network by means of a simple telephone call. This means of access still predominates, even in developed countries. Alternative solutions, known as "broadband" and based on the telephone network (xDSL technology), a cable television network or a wireless access network (LDMS technology), are currently at the early stages of deployment, and are not yet in widespread use, even though certain countries are already well equipped5.

The ISP's role in this scenario is limited to the simple provision of access to the network, which in turn enables the user to access the Internet. The voice application used by the customer is transparent for the ISP, which takes no specific measures to guarantee the quality of the voice service. In short, one cannot in such a scenario speak of "telephony" in the conventional sense of the word, i.e. the provision of a service by a third provider, but merely of the use of a voice application via the Internet, such usage having become as commonplace as any other network application. The protocol used between the two communicating parties is often the H.323 (see Annex F.1 to ITU‑T Recommendation H.323) protocol defined by ITU‑T (e.g. the NetMeeting application); however, IETF's SIP protocol (see Annex F.2) could see more widespread use in the future. This solution is illustrated in Figure 1 below.
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Figure 1 – PC-to-PC IP telephony

1.2.2
Scenario 2: Phone-to-phone over IP

In this case, the calling and called parties are both subscribers to the public telephony network (fixed or mobile ) and use their telephone set for voice communication in the normal way. There are two methods for communicating by means of two ordinary telephone sets via an IP or Internet network.

1.2.2.1
Use of gateways

This means that one or more telecommunication players have established gateways that enable the transmission of voice over an IP network in a way that is transparent to telephone users. What we have in this case is not the Internet but a "managed" IP network, i.e. a network which has been dimensioned in such a way as to enable voice to be carried with an acceptable quality of service. Figure 2 below illustrates such a scenario.
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Figure 2 – Phone-to-phone IP telephony using gateways

In this scenario, the gateways and managed IP network could belong to different players, depending on whether we are looking at:

a)
the purely internal use of VoIP within the network of a single telephone operator, which owns and manages the entire operation, handling both users A and B;

b)
the provision of a long-distance voice service by a long-distance operator using VoIP technology (users A and B in this case belonging to different networks), in which case the whole operation belongs to and is managed by such a long-distance operator.

1.2.2.2
Use of adapter boxes

A number of companies market boxes which resemble modems and are installed between the user's telephone set and his connection to the PSTN. 

In order for this arrangement to work properly, each of the two users needs to have a subscription with an ISP whose access parameters have been preprogrammed in the box. 

The calling party initiates his call in the same way as in a conventional telecommunication network, and the first phase of the call is in fact set up on that network; however, immediately after this the boxes exchange the information required for the second phase. The conventional call is then broken off and the boxes, on the basis of the data they have exchanged and the pre‑established parameters, establish a connection between each of the two correspondents and their respective ISP. Once the 

call has been established, the boxes locally convert the voice signals into IP packets to be transported over the Internet as illustrated in Figure 3. This scenario is in principle very similar to scenario 1, except that the two users do not require a PC and the need for an Internet "rendezvous" is facilitated by the procedure being initiated in the form of a telephone call. However, this type of arrangement has been only marginally successful since it requires – as in the PC-to-PC case – that the two correspondents each be equipped with the same type of box. 
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Figure 3 – Phone-to-phone IP telephony using adapter boxes

The two methods in this scenario call on two types of network to establish the telephone call, i.e. the Internet or a managed IP network, and the PSTN.

1.2.3
Scenario 3: PC to phone or phone to PC 

In this scenario, one of the users has a computer by which he connects to the Internet via an access network and an ISP (in a similar way to scenario 1), while the other user is a "normal" subscriber to a fixed or mobile telephone network.

1.2.3.1
PC to phone6
When the computerized user wishes to call a correspondent on the latter's telephone set, he must begin by connecting to the Internet in the traditional manner via the network of his ISP. Once connected, he uses the services of an Internet telephony service provider (ITSP) operating a gateway which ensures access to the point that is closest to the telephone exchange of the called subscriber. It is this gateway that will handle the calling party's call and all of the signalling relating to the telephone call at the called party end. 

It should be noted that the ITSP provides a one-way PC-to-phone service and does not manage subscribers as such; in fact, the PC subscriber uses the ITSP's services solely for outgoing calls. It should also be noted that the ITSP has a managed IP network, thereby ensuring a certain quality of service for voice as far as the gateway closest to the called subscriber, and that the ITSP also manages the interconnection with the latter's telephone operator. Despite their use of VoIP technology, ITSPs consider themselves to be telephone service providers and generally provide their services to individuals in the conventional manner, i.e. with a charge per minute.

1.2.3.2
Phone-to-PC

In this case the calling party is the telephony user and the called party is the PC user. Since a telephony user can essentially dial an E.164 number to reach the called party, then somehow the PC user should have an E.164 number

–
either indirectly: in case of its interconnection to the network behind an IP-technology private branch exchange (PABX) switch (actually in this case we can more properly speak about an "IP phone" rather than a PC device that is connected to the LAN managed by the IP PABX);

–
or directly: in this case the IP-side subscriber has an E.164 address allocated by an IP telephony operator.

Technically speaking only the first of the above cases works today through the availability of IP PABX devices. The second case will work pending the availability of a translation mechanism between implemented by the IP side that translates the public E.164 number to the IP address of the called party. This will only be available pending the implementation of a technology like ENUM.

Figure 4 below illustrates this scenario.
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Figure 4 – PC-to-phone or phone-to-PC IP telephony

1.3
Working definition of IP telephony

ITU-T Study Group 2 issued the following explanations of the term "IP telephony":

"IP is an acronym for Internet Protocol. It is a communications protocol developed to support a packet switched network. The protocol has been developed by the Internet Engineering Task Force (IETF). IP Telephony is the exchange of information primarily in the form of speech that utilises a mechanism known as Internet Protocol"

The position of Study Group 2 regarding the term "Internet telephony" should also be noted:

"The combination of the term 'Internet' with the term 'telephony' is seen as inappropriate. The Internet offers many capabilities to users including the ability to carry bi-directional speech in real time or near real time. We consider this to be an intrinsic capability of the Internet and not a tele​communication service"

Apart from the possible use of the telephone network as a network providing access to the Internet, it is possible to categorize the scenarios presented above into two types:

Type 1:
Those requiring the intervention of an operator and enabling, by means of a gateway, the partial (in one direction as in scenario 3) or full (in both directions as in scenario 2 with gateways) provision of communication to the global public switched network. 

Type 2:
Those requiring no intervention by a third provider (as in scenario 1 or scenario 2 with boxes) and without the need for a gateway; in this case, the application of VoIP is seen as one of the multiple applications of the Internet world.

Type 2 is close to what Study Group 2 considers as "Internet telephony" in the sense that it uses "the intrinsic capabilities of the Internet and [does] not [involve] a telecommunication service". Type 1 scenarios on the other hand use the Internet protocol as a bearer for speech but involve an intervention of an operator if only for the provision of an interconnection service towards a telephony network subscriber. They are closer to the above definition of IP telephony though that definition focuses only on the transport technology used for speech transmission (namely, the Internet protocol) and does not seem to address the other known attributes of telephony as a service provided by an operator. 

It goes without saying that the first type of usage is the more advantageous, at least in the short and medium terms. It is alone in providing access to over one billion telecommunication network users throughout the world, thereby contributing to universal access to telecommunication services.

The second type of usage is of interest, in the short term, only to the community of Internet users, and will become valid as a long term universal communication model once all user equipment (particularly terminals) throughout the world has migrated to "native" IP technology for accessing the Internet, and once the technologies needed to implement the quality of service for applications involving interaction between individuals (whether by voice and/or other media) have been widely introduced in IP networks. Later in this document, we shall be focusing on the discussion of problems relating to implementation of the IP telephony service and to the ways in which the PSTN and networks using IP technology interact. We shall also be looking at the technological factors favouring migration by the telephony service to IP network technology and at the prospects that are opened up by that migration in terms of new services.

2
Review of current regulatory framework 

2.1
General remarks 

The introduction and growth of IP telephony raises a number of important policy issues. ITU-D is challenged with advising and assisting Member States and Sector Members in response to specific concerns and needs of developing countries regarding the policy implications that surround the introduction of "IP telephony".7 In this report, expert advice and assistance is provided in three major sections:

1)
review of current regulatory frameworks;

2)
country case studies; and

3)
shared experiences in developing new methods and approaches for the introduction of IP telephony. 

This part of this report is meant to serve as a general guide, not a step-by-step plan. The Secretary General's report to, and the Chairman's report of, the third World Telecommunication Policy Forum (WTPF), http://www.itu.int/osg/spu/wtpf/wtpf2001/index.html provide useful background discus​sions of the many policy issues, as well as a survey of the varied domestic regulatory policy approaches of ITU Member States. The survey reveals that there is no single policy approach, and indicates that the policy issues will continue to evolve as IP telephony technology is enhanced and more widely deployed.

Aspects of the Secretary General's report and the WTPF Chairman's report have been included in this report where applicable. Readers are encouraged to consult the full reports as well as the source documents prepared for the WTPF for additional detail. However, as the underlying technologies and markets evolve, it is important to consider the effects of these changes on policies and to plan for change within the policy-making process. 

2.2
Overview 

As IP networks and IP telephony become more widespread, policy-makers face the challenge of evaluating whether current regulatory frameworks, developed initially for circuit-based networks, are relevant and appropriate for IP-based networks. This challenge is arising at a time when many Member States are lightening their regulatory regimes and moving to greater reliance on competition to ensure consumers the broadest possible access to telecommunication services.

Owing to the very different regulatory regimes created to address particular domestic economic, political and infrastructure challenges, Member States may want to focus their reviews on the rationale behind their policy frameworks, and especially the desired effects in the context of overall economic and social development. In particular, the existing level of network development and state of the communications market generally are issues that most likely will have to be taken into account. Countries that have very low teledensity levels must address the most basic difficulty of building a telecommunication infrastructure.

Within these broad policy frameworks, IP telephony may raise a number of specific questions for policy-makers and regulators requiring a careful and informed balancing of different and sometimes competing interests. As a threshold matter, it is useful to understand the short- and long-term economic consequences of any policy decision. It is also essential for regulators and policy-makers to understand that there is no policy model that is universally applicable. A number of approaches may be appropriate. 

It is recommended that Member States consider the benefits of:

1)
First, defining the broad telecommunication policy objectives for the country, within the context of overall economic development and social needs, and 

2)
Second, tailoring the regulatory regime to reach these objectives.

2.3
Areas for review

As the basis for determining policies specific to IP telephony, the Group of Experts believes that Member States may benefit from a review of their more general domestic telecommunications regulatory frameworks with the following in mind: 

2.3.1
Achieving policy goals in the context of convergence and existing market conditions

Member States may need to evaluate their policy goals before determining what, if any, regulation is necessary in a converged market. For example, it may be appropriate to limit regulation in a converged, competitive market-place, employing regulation only when there is market failure.

2.3.2
Encouraging investment, spurring innovation, advancing development and opening markets 
A competitive telecommunications environment allows for competition among multiple service providers and for multiple investors. Experience around the world reveals that competitive telecommunication models have been adopted to attract capital investment for telecommunication and IP-based network infrastructure build-out. It is also evident that policy-makers and regulators have successfully implemented a competitive model by ensuring appropriate safeguards against undue market power. Policies that allow multiple carriers and Internet service providers (ISPs) have been shown to stimulate infrastructure build-out and lower prices for business and consumer access.
2.3.3
Customer benefits

Competition has been shown to enhance end-customer choice by providing more options both in terms of price and quality. Consumer welfare is usually the greatest in an environment where there are no limits on the number of suppliers and services. 

2.3.4
Universal service/access objectives for telecommunication services

In some circumstances the market may not function to provide telecommunication services to certain subsets of users. Universal access can be defined as government-sponsored programmes designed to provide access to specified telecommunication services for a community. Several countries in the developing world have adopted universal access models to provide access to a defined set of telecommunication services in rural and remote areas, and for low-income individuals. Without access to these services, Internet and other advanced IP services access and use is inhibited. Countries that implement universal access programmes may want to consider the following: 


A universal access programme that is created to promote the development of telecommu​nication infrastructure in rural and remote areas, and for low-income individuals.


A universal access programme for telecommunications that is operated in a transparent, competitively neutral and non-discriminatory manner. 


Clear identification of the universal service requirements and provider obligations. 


When universal access to local services is funded by a cross-subsidy (for example, from long distance telecommunications), that any cross-subsidy be clearly and transparently identified. 


A funding mechanism that is clear as to whether the funds come from taxes or revenues. 

A universal access plan that promotes infrastructure development and is pro-competition.

2.3.5
Consideration of technological issues such as quality of service

The service and quality capabilities of IP telephony technologies are still evolving. To reach the full range of market needs, it is expected that IP technology will have functional capabilities similar to circuit-switched technology. Policies that allow flexibility in choice of technology and application to address user needs and to permit users to choose among different prices and qualities are more likely to encourage investment and stimulate development.

2.3.6
Interconnection and access policies

Within the context of network transition one role of policy-makers may be to ensure that existing services remain available as new services are introduced, as driven by market forces. Interconnection policy can play a critical role by ensuring that new and existing infrastructure can coexist, thus preserving and enhancing the value of both. In technology transitions, such as the one from circuit-switched to packet-switched communication transport mechanisms, there is usually a period of coexisting technologies. Policies that recognize transition by allowing multiple network platforms and encouraging their interconnection are preferable. 

2.4
Agency contacts

ITU maintains a contact database of the regulatory agencies and key contacts of each Member State. Contact information can be found at

http://www.itu.int/GlobalDirectory/index.html An additional source of country-by-country contact information is available online at: http://www.totaltele.com/links/list.asp?CategoryID=267
3
Case studies and experience sharing 

3.1
Introduction 

While some developing countries have policies prohibiting IP telephony, others have policies embracing it. Some do not regulate IP telephony at all, while others have chosen to include it in a positive manner within their telecommunications regulatory framework. These countries may be motivated by a desire to encourage and stimulate emerging technologies that can lower costs, increase total revenue opportunities and promote innovation and national economic growth. These policies may be linked to concerns about imposing regulations on technologies that are not fully mature. Limitations placed on IP telephony may be seen as inconsistent with approaches designed to stimulate the deployment and migration to IP-based networks. Also, regulators may be hesitant to intervene in new markets unless there is evidence of market failure. Decisions to prohibit, regulate or not regulate IP telephony are often coupled with long-term policy objectives for the development of the communication infrastructure/network.

3.2
Results of policies embracing IP telephony

The World Bank has created an Internet Economic Toolkit for African Policy-makers addressing many of the above issues in the context of developing economies. This toolkit presents a model of the likely impacts of the Internet on African telecommunication companies and Internet service provider revenues, models of the cost structure and potential reach of Internet service, data on the extent of Internet development in Africa and examples of its current use. With this background, the toolkit goes on to discuss policy choices faced by countries that hope to expand Internet use within the context of needed telecommunication reform and government-private partnerships involving universities and NGOs. It is available in five pdf files and an Excel spreadsheet containing the model itself. It can be accessed online at: http://www.infodev.org/projects/finafcon.htm
3.3
Policies consistent with transition/convergence of networks

Case studies can provide useful insight into the impact of regulation on the development and expansion of the telecommunication market within a particular economy. Caution should be exercised, however, in extrapolating the findings to economies that do not share the basic characteristics of the studied economy. However, the methodologies used in these studies can be 

particularly useful to others conducting their own case study. ITU has completed case studies of 5 Member States: Korea, China, Peru, Colombia and Canada. These studies are available on line through the ITU website at: http://www.itu.int/osg/spu/wtpf/wtpf2001/casestudies/index.htm
Over the past four years, the Organisation for Economic Co-operation and Development (OECD) has undertaken in-depth reviews of the telecommunication regulations in a number of economies. This work is aimed at producing, for each country reviewed, a multidisciplinary review of progress on regulatory reform based on international benchmarking, self-assessment and peer review. The recent reviews of Hungary, Poland and the Czech Republic are specially noted. The reviews of Hungary http://electrade.gfi.fr/cgi-bin/OECDBookShop.storefront/EN/Catalog/BO-1-13-xx and the Czech Republic http://electrade.gfi.fr/cgi-bin/OECDBookShop.storefront/EN/Catalog/BO-1-13-xx are available through OECD publications. 

3.4
Sharing experience in developing new methodologies and approaches 

3.4.1
General remarks

Countries have taken widely differing policy approaches toward IP telephony, which may be related to different prevailing market conditions or degrees of liberalization. The sharing of these different approaches can help policy-makers define and evaluate options to address issues specific to the environment in their country.
3.4.2
Approaches to technology-neutral, sector-specific regulation 

Technological neutrality is a principle that is invoked by some policy-makers and regulators when addressing IP telephony and other emerging communication technologies. This concept can be generally characterized as an effort to apply regulations in an identical manner to like services, regardless of the technology used to provide these services in a competitive market. Unless other policy imperatives take precedence, the purpose of this concept is to support competition policy by ensuring that one provider is not given more favourable regulatory treatment than another when providing equivalent services. Others believe that policy-makers should not be indifferent to technology. They assert that emerging technologies might benefit from a "window", i.e. a form of asymmetric regulation during an introductory phase, which would allow them to develop and grow outside traditional regulation.

The principle of technological neutrality was widely discussed at the WTPF meetings and the Expert Group meetings. No consensus was reached. However, many believe that:

1)
A country first must have effective competition in order to apply a principle like technological neutrality.

2)
Technological neutrality is a legitimate consideration in policy and regulatory deliberations, but it should not override broader pro-competition objectives.

The European Union (EU) has concluded proceedings to create technology-neutral regulation. The Directive on access to, and interconnection of, electronic communication networks (COM(00)384final of 12 July 2000) harmonizes the way in which EU Member States regulate the market between suppliers of communication networks and services in the Community. The Directive lays down a framework of rules that are technologically neutral, but which may be applied to specific product or service markets in particular geographical areas, to address identified market problems between suppliers of access and interconnection. 

The Directive "Interconnection and access in the new EU regulatory framework for electronic communications services" and additional material may be consulted at the EU website http://www.europa.eu.int/information_society/topics/telecoms/regulatory/new_rf/index_en.htm
3.4.3
Application of domestic telecommunication regulation establishing effective compe​tition, universal service/ access obligations including any other, further obligations, and other experiences

a)
The United Kingdom's independent regulator, OFTEL, has had extensive experience with different regulatory approaches including price caps, and of adjusting the scope and intensity of regulation to take into account the level of competition in the market and technological change. Its website is: http://www.oftel.gov.uk/
b)
In the United States there has been extensive competition in certain sectors of the telecommunication market since the 1970s, especially in long distance and enhanced or value-added services. In 1996, national legislation was adopted that specifically opened the local telecommunication market to competition. An overview of the United States experience is provided in:


http://www.itu.int/ITU‑D/e‑strategy/internet/iptelephony/Seminars/2ndEGM/documents/
policy/IPTel-21.pdf
c)
India is experimenting with IP telephony in limited applications. Under the NTP 1999, Internet telephony is not yet permitted in India. The Government of India has committed to monitor the development of IP telephony and its impact on national development and will review the issue at an appropriate time. The Government, at present, is working on various issues relating to the IP telephony. Meanwhile, the incumbent operator BSNL has plans to use IP technology for real time service for transit traffic between tandem exchanges, bypassing the tandems on an experimental basis at six locations in the country using a separate IP-based network. At present it is not envisaged to connect these links to the Internet. Only domestic long distance traffic is proposed for experimentation with VoIP and no international direct-dial calls are proposed in this experiment. This experiment will cover real-time voice and fax services, whereas data services will be transacted through the Internet.
4
Conclusions: policy aspects 

The policy implications of IP telephony should be examined within the context and complexity of the changes in the market environment. Developing countries face the additional challenge of addressing relatively low teledensity levels. As IP networks and IP telephony become more widespread, policy-makers may face the challenge of evaluating whether current policy frameworks, developed initially for circuit-based networks, are relevant and appropriate for IP-based networks. As the basis for determining policies specific to IP telephony, Member States may benefit from a review of their more general domestic telecommunications regulatory frameworks with the following in mind: 

1)
Member States may need to evaluate their broader policy goals before determining what, if any, regulation is necessary in a converged market.

2)
Experience around the world reveals that competitive telecommunication models have been adopted to successfully attract capital investment for telecommunication and IP-based network infrastructure build-out.

3)
Customer benefits are usually the greatest in an environment where there are no limits on the number of suppliers and services.
4)
In some circumstances where the market may not function to provide telecommunication services to a certain subset of users, government-sponsored universal access/service programmes may be helpful.

5)
Policies that allow flexibility in the choice of technology and its application to address user needs and to permit users to choose among different prices and qualities are more likely to encourage investment and stimulate development.

6)
Consider, in competitive markets, whether to take a technology-neutral approach by applying regulations in an identical manner to like services, regardless of the technology used to provide these services. 

7)
Policies that allow for the coexistence of multiple network technology platforms and encourage their interconnection are preferred.

Countries have taken widely differing policy approaches toward IP telephony, which may be related to different prevailing market conditions or degrees of liberalization. No policy model is universally applicable. A number of approaches may be appropriate. The sharing of these different approaches can help policy-makers define and evaluate options to address issues specific to their country. 

Training for policy-makers, regulators and operators is essential to help understand the implications of new technologies, new market structures and alternative regulatory models. A number of institutions, organizations and companies provide training programmes. Members are encouraged to take advantages of these programmes. Members are also encouraged to contact each other and to share first hand their experiences.



























































































































































































































































































































































































1	The material in this section has been provided by BDT.


2	Actually the term computer or PC indicates a device capable of executing a VoIP application software program. Today, we see the emergence of advanced user appliances like personal digital assistants (PDA) or advanced mobile handsets that are capable of running VoIP software; therefore the term PC used in the sequel is used for convenience and should be understood in the above general meaning.


3	The role of the ISP is primarily to allow his subscribers to connect to his network and provision them with an IP address allowing them to use Internet applications. The case of accessing to the Internet through an ISP is cited here as the dominant example. Of course users connected directly to a LAN or WAN (enterprises or academia networks) can have an IP address – albeit a private one behind a network address translation (NAT) scheme – and use the Internet applications without the intervention of an ISP.


4	The telephony softwares currently available on the market all have a similar structure, displaying a control panel from which the main telephony functions may be controlled and the configuration and options menus consulted. All such softwares provide access to Internet relay chat (IRC) areas, in which users can exchange text messages in real time, to which end a list of individuals using the same software and currently online is displayed. According to the product, there is also a menu which enables the user to make a call to a specific IP address that is permanent and corresponds to a machine that is already connected to the network. Some products may include encryption of voice communication. A voice-mail option enables voice messages to be recorded by the machine.


5	The main European Union, North American and Korean operators already report an availability in the order of 90% ADSL access (see also ITU's "New Initiatives: Broadband" reports).


6	The same remark noted for scenario 1 applies here; the ISP case is only the dominant example. The user can be connected to the Internet behind a LAN or WAN without the need of ISP mediation.


7	Opinion D�� HYPERLINK "http://www.itu.int/ITU-D/e-strategy/internet/iptelephony/Documents/wtpf2001/Chaireport.html#OPINIOND" ��http://www.itu.int/ITU�D/e�strategy/internet/iptelephony/Documents/wtpf2001/Chaireport.html#OPINIOND�
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