


Summary of responses to the public call for comments on Internet telephony














The emerging offer of Voice over IP (VoIP) services� will play a key role in restructuring the telecommunications market. Market parties hold differing – even contradictory – views on the timeframe for deployment and the scope of the offer, but the introductory statement to the telecommunications regulatory authority's (ART) call for comments was unanimously endorsed and the conditional tense that was initially used no longer appears to be necessary.





Although in many ways VoIP appears to represent a break with existing technology, a balanced regulatory approach is required that combines continuity within the existing regulatory framework and consistency with current or upcoming developments in comparable countries.





The possibility of supplying VoIP services under good conditions and on a large scale will ultimately change the economics of networks and open the door to new services offerings. Our aim is to give market parties and the regulatory framework enough time to prepare for the arrival of this ground swell, and to consider this change as the next stage in opening up the market and creating the information society.





For this reason, we need to consider how to adapt certain principles of the telecommunications market in the long term, in particular the separation of the legal frameworks for data and voice. Also, we have to think about how to take into account the international dimension of these offerings.








Architectures and associated services


Response to question 1





 	Integrating IP technologies





The use of the IP protocol on one or more segments of a telecommunications networks (i.e. local loops, access networks, transport networks, etc.) determines the service's degree of integration. Currently, IP technologies are implemented either on private networks or on the transport segment of public networks. Operators have not yet begun to build integrated end-to-end IP networks but industrial companies forecast widespread use of IP technologies from 2001.





 	Gateways and interoperability





There are several classes of gateways, including personal gateways, customer premises gateways connected to PABXs and network operator gateways designed to manage heavy traffic flows. To date, no equipment exists that would make it possible to handle volumes of traffic comparable to those exchanged on telephone networks�.





In the medium term, interoperability with the switched telephone network and its millions of subscribers appears indispensable. For the time being, gateways are expensive for the public (personal gateways) and operators. In addition, they lack capacity and offer insufficient performance quality. As such, they are a barrier to the large-scale deployment of services.





 	The link between architectures and services





Various types of architecture can be used to supply VoIP services. Each one makes it possible to offer certain categories of service:





The computer-to-computer VoIP transmission service appears to be a niche market; it remains to be seen whether it will last.





In the medium term, compatibility between different types of VoIP equipment and interoperability with the switched telephone network will make it possible to support the development of VoIP services until use of integrated end-to-end IP networks becomes widespread.





The introduction of the Universal Mobile Telecommunications System (UMTS) and the arrival of the next generation of satellite networks will diversify the offer of transport networks and, in particular, of broadband-access and high-speed networks. This will foster the emergence of offers for native non switched IP customer connections. These services will be progressively deployed throughout the existing transport networks and access networks, and this in turn will raise new regulatory and competition issues.





In the long term, once IP is completely integrated, VoIP transmission will be developed as part of multiservice offerings, gradually marginalising the voice telephony market, in volume if not in value terms, and circuit switching in the strict sense.





These prospects call for a neutral regulatory approach towards the different types of infrastructure and technology. This is one of the most important points to have emerged from the consultation. Regulation must be applied to services as they are perceived by the user and not according to the supporting technologies or infrastructures. Identical services must be subject to similar regulations.





This principle of neutrality towards different infrastructures and technologies does not imply that a neutral stance will be adopted towards architectures nor that infrastructure networks will not be regulated. Services are linked to architectures. So, architectures that use different types of IP equipment on distinct segments, and that are thus able to offer a variety of services, may be subject to specific regulatory conditions.








Quality, standards


Response to question 2 








Quality of service (QoS)





There are several ways of achieving a given level of QoS over IP links. These include resource reservation, service classes, overdimensioning links, using equipment combining the advantages of several technologies, etc. 





In general, end-to-end quality in heterogeneous networks in terms of technologies used, operators interconnected, and even standards, will always pose a problem.Control of end-to-end quality is necessary. For this reason, QoS will not pose problems on single operator managed or private IP networks. In all other cases, operators will have to know the QoS provided by the different interconnected networks.





Commercial agreements are not enough to make sure that the quality criteria of interconnected networks are known and respected.





Possible ways of guaranteeing a given level of quality on the networks would be to add specific clauses to operators licenses or to regulate interconnection agreements between operators.





If concerns surrounding QoS and security are to be taken into account at the regulatory level, this will require agreement on the relevant criteria and their values. Moreover, subjective criteria, such as speech quality and ease of conversation, as well as additional factors linked to the service itself, and even customer care quality, could also be taken into account within a broader notion of quality.





However, the end consumer must also be informed of the quality of the products on offer. For this, independent bodies could measure the quality of offers prior to their market launch.





Although most of those that responded to the call for comments considered that VoIP offers will be equivalent to, and therefore able to substitute, traditional telephony, one party stated that VoIP services will never be equivalent to the traditional telephone service, that they will always offer inferior quality, that they will never, as a consequence, deserve the title "public telephone service" and that consumers should be clearly informed of the type of service that they are using.





In this respect, we should consider the distinction between the "contractual quality" supplied by a service over a given network and measured by objective parameters, and the "quality perceived" by end users, because end users will be sensitive to the environment of the service that they are using and because they will not be (or will be less) affected by a fall in speech quality measured according to the parameters of the telephone service if they have subscribed to a multimedia, multiservices offer that may include e.g. mobility. 





 Compatibility





Compatibility between the different types of equipment used for a given communication remains a serious problem. For the moment, it can only be achieved by end-to-end use of proprietary equipment provided by a single supplier, or, with certain restrictions, in the case of H.323-compatible equipment.





Standards





Existing services are based on proprietary technologies. Various standards are linked to VoIP, including H.323, SIP and MGCP, and they are not yet stable. These standards are not identical in terms of service and do not yet take into account all the constraints of the telephone service. They are at different stages of development.





H.323: This recommendation from the International Telecommunication Union (ITU) is currently being interpreted at the European Telecommunications Standard Institute (ETSI) through the Tiphon project. However, it remains complex and has certain limits: risk of desynchronisation linked to the distribution of network state tables, resolution of addresses, etc. It will be necessary to create hierarchies of gatekeepers just as hierarchies of switches have been put in place in the PSTN.





SIP: Initially developed by MCI and standardised by the Internet Engineering Task Force (IETF), this standard is best adapted to electronic commerce (e.g. for click and talk applications).





MGCP: promoting MGCP is the order of the day. In particular, this standard simplifies dialogue between the network access server (NAS) and the call agent. MGCP separates switching from signalling and may prove to be well adapted to the use of SS7 quasi associated signalling mode. Developments are now underway.





Although the work being done on H.323 appears to have given it a lead on the competing standards, all the current attempts towards standardisation are credible and could lead to important developments, especially in industry. The outcome of the battle of the standards remains uncertain and this could hinder the spread of VoIP services.


�



Networks, infrastructures, convergence


Response to question 3 








In the short term, the issue of voice/data convergence will overshadow the debate on fixed/mobile convergence. However, putting packet and circuit technology on an equal footing – something that most market parties are calling for – will require clear positions, notably in terms of resource allocation and the future of the large, and in many cases recent, investments by some operators in circuit technology.





Some industrial companies and operators are forecasting that investment in traditional switched networks will be gradually reduced and then abandoned. Before that, however, packet networks will have to solve problems involving QoS, interoperability, lifespan, simplicity and robustness.





In this respect, IP manufacturers emphasise that packet and switched networks will never offer perfectly equivalent functionalities and that the cost of pursuing such equivalence (and hence, of regulation) could threaten the economics of IP networks. This argument contradicts the almost unanimous demand for a neutral stance on technology.





At present, there is no demand for integrated end-to-end IP networks, despite the availability of products such as gateways and gatekeepers. The VoIP market remains limited to intranets and Extranets, with PSTN access for external communications.





In the long term, we are going to see PSTN/IP integration at three levels:


- common access networks: fixed-line and mobile access, which will only really be offered with UMTS


- transport networks resulting from the integration of switched and packet networks (using H.323 gateways), preceding the deployment of integrated end-to-end of IP networks


- implementation of single multiservice platforms.





In view of the competition and pricing conditions (interconnection prices, prices of leased lines and capacities), traditional technology continues to offer the most economically attractive option for national long distance for the time being.





On the local loop, flat-rate permanent-access offers will encourage the development of various types of usage within multiservice offers. However, in Europe, the Internet is likely to continue to be a working tool and a business market for some time. 





Although interoperability remains key to such offers, it is still difficult to achieve. Satisfactory answers have not yet been found for questions regarding QoS, knowledge of network parameters and performance, and simplicity of use.





�



Terminals


Response to question 4 








The availability of acceptably-priced terminals that are compatible with each other and interoperable is a necessary condition for deployment and a vital link in the value chain. 





For this reason, the functionalities of these terminals will have to be harmonised. At the very least, they should be equipped with the functionalities of telephone terminals. However, because standards are still unstable, terminals would have to support more than one standard to allow interoperability and this would be difficult and expensive. As a result, the market will continue to be one of proprietary equipment for some time yet, until the H.323 standard is field proven.





The cost of terminals will also be affected by the regulatory requirements that apply to public VoIP services�. 





In addition, if VoIP is included as part of a multiservice and multimedia offering, then the terminals will be more expensive than current telephone terminals. This will be another barrier to deployment of VoIP on the consumer market.





To conclude, the expected high cost of all-IP terminals, compounded with uncertainties surrounding QoS and interoperability, will be one of the main obstacles to the deployment of VoIP on the consumer market.








Value chain and market parties


Response to question 5








While new entrants were the first to provide Internet telephony, traditional telecommunications players (manufacturers and operators) have now made significant advances in terms of equipment and services offerings. A new economic model and specific value chain have emerged. 





The parties involved in the value chain are: 


- traditional operators (local loop and long distance): incumbent operators and new entrants that have invested in switched networks


- IP and telecommunications equipment suppliers


- access providers and/or Internet service providers (ISPs) and even the new Internet Telephony Service Providers (ITSPs)


- applications developers and service platform integrators


- service distributors and content editors.





Derived and associated services, such as video conferencing, web call centres, etc., will be more important than VoIP as a standalone service, which will rather be a loss leader provided at marginal cost as part of offerings comprising different telecommunications services. 





At the present time, the market is structured by, on the one hand, access infrastructures and, on the other, long distance and international infrastructures. The cost of transatlantic links is hindering the development of services and considerably reduces the economic appeal of ISPs. For this reason, increasing capacities on these links in the short and medium term will be key to explosive growth in services offerings.





To conclude, IP telephony is likely to have a non marginal economic impact in the short, medium and even long term. Estimations vary however significantly, also because of imprecise use of terminology and concepts.








A number of underlying trends are emerging





 	First, the VoIP offering is resulting in initiatives on the long distance market to targeted countries. The sustainability of these niches will depend on the time that the market takes to level long distance and international prices.





 	ISPs are not at the forefront of the market for voice transmission. They are not interested in supplying voice services and are mainly concerned with Internet access and subscriber acquisition. Certain access providers that are affiliated to telecommunications operators are an exception to this rule, because their stance is dictated by the group's global strategy. The ISPs economics are often based on the supply of supplementary services that are not telecommunications services in the strictest sense, such as site development and hosting  etc. 





 	The current market for Internet services over mobile telephones is small. Because the effective performances of GPRS are limited, it will be impossible to extend Internet services offerings in the broad sense, and in VoIP in particular, to the mobile market until the third generation of mobile telephones arrives on this market.





Emergence of new parties





The VoIP business model cannot be disassociated from the economic model of the Internet. Ultimately, clearing houses� should open up the capacity supply market to ISPs who are currently subject to the traffic exchange agreements that are gradually replacing the traditional peering model or who are in some cases excluded from the market and forced by major Internet operators to restrict themselves to regional networks. Controlling this part of the chain will be a major challenge for telecommunications operators. Vertical integration, multiple and preferential agreements, and even consolidation, could create the conditions for cartelisation of the market.


�



Costs, pricing and economies linked to IP solutions


Response to question 6








At present, VoIP services are developing mainly as a result of the difference in pricing structures on two limited market segments: long distance and international.





While certain parties believe that VoIP will contribute to the emergence of a single pricing structure for communications that is independent of the distance involved, it should be noted that some parties consider that the revolution in the economics of the network is a result of the mass introduction of fibre optics rather of than the use of the Internet protocol. In the long term, it is fibre optic technology that will change the economics of the network and allow new modes of pricing. The appeal of IP does not lie in its structuring, its intrinsic performances, or even in the services that it makes it possible to offer. Rather, IP is attractive for three reasons: first, its broad distribution; second, the many developments to which it has given rise in recent decades, and third, the fact that these developments have been widely available to any interested person or organisation.





Nevertheless, cost factors associated with the introduction and utilisation of VoIP services remain considerable for end users and operators alike:


- multimedia terminals are still more expensive than PSTN terminals�.


- for the time being, access to subscribers is mainly viewed by operators as requiring a regulatory solution. Technical and marketing questions are not seen as major issues. In this respect, there is good reason to question the degree of maturity of services offerings.


- transmission capacity: long distance and international transport, interconnection costs.


- specific equipment, in particular equipment used to achieve interoperability. 





It appears that, at an equivalent processing capacity (which is not the case at present), gateways and telephone network switches would involve costs of the same order of magnitude. Also, the cost of equipment used to bill and provide additional functionalities must be added to the costs of the routers.. 





Savings linked to the integration of voice in data networks are therefore likely to be based on operation and maintenance, and not on equipment. However, the greater sophistication of services and increased capacities could compromise the robustness of equipments.





Looking further ahead, however, the future integrated end-to-end IP networks will be more economical because they will not require gateways. At present, the cost of implementing VoIP solutions is mainly linked to the need for interoperability with the PSTN.





If we consider communications volume alone, using data-oriented technologies end-to-end on long distance transmissions is two or even three times cheaper than using switched technology. So in theory, voice can be offered at marginal cost.





However, interoperability between IP and switched systems remains vital if this service is to take off. The related savings will be effective only when the second generation of VoIP services offerings arrive on the market. Once interoperability-related investments have been made, it will be necessary to amortise them and to wait until the market is large enough for end-to-end IP services to come into general use.





In general, the parties agree that regulation should encourage the emergence of new services and not transient cost reduction . 








Services offerings, marketing, market


Responses to questions 7 and 8 





The market parties agreed with the outline proposed by the ART in the text of the call for comments: the VoIP offering enables the provision of a variety of services, which can be divided into several categories: 





- provision of a service that can replace traditional voice telephony, initially on the transport segment only and later both the transport and access segment 


- integrated component of a public multimedia services offering


- integrated component of an offering over corporate networks (multimedia or not).





Market segments





For consumers, the market segments are reduced-cost international calls and call centre services, linked in particular to e-commerce offers. For businesses, the segments are international telephony, Internet telephony and multimedia services.





Factors of growth





On the consumer market, factors supporting the growth of VoIP are increased use of the IP protocol, which has become "the" unifying protocol, and flexibility (particularly the option of arbitraging between quality and cost).





On the corporate market, factors of growth are the availability of VoIP techniques and the integration of network working modes that favour the spread of VoIP utilisations associated with multimedia services. In particular, this will support the development of intranets and Extranets and inter-company e-commerce applications.





The following exogenous factors should also be taken into account: the cost of entry for traditional solutions – as compared with all-IP solutions that are not interoperable with the PSTN – and falling bandwidth prices as a result of relative abundance.


�



Barriers 





We have also identified several factors that could inhibit growth. These include the cost of the local loop, its regulation, recent investments in the traditional telephone service, QoS, security and availability, which remain unproven, the absence of directories services – which appears to be a important drawback for businesses – public resistance, notably because current offers are insufficiently simple, user-friendly and transparent, and the high cost of terminals.





In all probability, these barriers will be difficult to overcome in the short term. Attention is being deliberately focused on "regulatory" barriers. The issue of how to market services offerings — packages to dispel inhibitions and win new sections of the public — has yet to be addressed.





	The factors that will encourage the replacement of the switched telephone service by IP telephony are high-speed Internet access and the interconnection between data networks and switched networks.





IP manufacturers offer a clear vision of how the market will evolve, based on the way in which the market has developed in the USA. The corporate market (use of VoIP applications on intranet networks based on proprietary technologies) will be won before the consumer market (international, long distance). This situation is presented as a reality outside France, whereas in France we are still at the stage of a forecast.





The market will then reach residential users, initially as their second line, and then as their main lines. However, it is debatable whether the notion of "main line" will still be pertinent in the long term. 








Future regulation, licensing 


Responses to questions 9 and 10








Background 





	The background described in the call for comments was not challenged and has not changed in the course of the last six months.





At the European level, Commission Directive 90/388/EEC� on competition in telecommunications services markets recalls the five criteria that constitute voice telephony. These are very similar to the criteria laid down in the definition of the public telephone service in article L.32-7 of the French posts and telecommunications code�.





The European Commission's notice of 10 January 1998 specifies the status of voice on the Internet for Computer to Computer architectures (scenario 1), by concluding that, based on the criteria defined in the directive, it is not voice telephony. It leaves the other services offerings (scenarios 2 and 3) open to interpretation. 





Such technical considerations are becoming irrelevant as progress is made in terms of interoperability, voice latency, etc. 





	IP telephony has not been the subject of a new European text since January 1998. It will probably be considered again during the 1999 review. The results of the call for comments should help in the debate.





At the national level, recall that under the posts and telecommunications code, telecommunications activities may be provided freely, subject to the licensing and declaration procedures.





In brief, French legislation has set out a regulatory framework that provides for the following cases:


- operation of a public telecommunications network


===> Subject to a licence under article L.33-1;


- provision of a public telephone service


===> Subject to a licence under article L.34-1;


- provision of other public telecommunications services


===> No licence necessary, according to the provisions of article L.34-2.





These legal categories are based on practical service models, which may be considered to be technology-independent. When IP technology is used to carry voice traffic, service models identical to those for traditional telephony can be identified.





At first Internet telephony appeared as a disruptive factor on the market, for both telecommunications operators and for existing regulations. 





It now appears as a technological strategy that could support the arrival of new offerings and new players on the global market and that could eventually supply – to the greatest number and at a lower overall cost – many of the services required by the information society.





Internet telephony does not appear to require major legal changes. Overall, the market parties think that the regulatory framework introduced in France in 1996 is sustainable and sufficiently adaptable. 





Summary of contributions





	The contributions do not go into technical and legal details. They merely recall the principles that should be used to guide the debate.





1 – Broadly, the parties want a regulatory system and regulation that are independent of technologies and infrastructures





The separation of networks and services, which was introduced into French legislation in 1990, has not been challenged, nor has the regulatory regime for public telecommunications networks been called into question. Note that this regime is already independent of infrastructure types, technologies used and contents transmitted (data or voice), etc.





2 – The same regulatory regime should apply to substitutable services





2.1 – In the short term, we must ensure that offers that are equivalent to public telephony, but that would not be affected by the same constraints, should not benefit from the same advantages in terms of access to resources, interconnection prices, etc. The balance between rights and obligations must be preserved. The investments made within the regulatory context arising from the law of 1996 must generate satisfactory returns. 





With this in mind, several proposals have been put forward:





One of these consists in a 'minor adaptation' of the definition of public telephony. This would make it possible to take account – in an unambiguous manner – of voice transmission services using IP technologies or other technologies over one or more segments of the network. 





Another proposal is to extend the interpretation of the definition of public telephony, so that the word "switched" would refer not only to circuit switching but also to packet switching (and hence routing of IP packets). Until now, this practical interpretation has prevailed in the French approach to regulation.





However, some operators and industrial companies believe that the creation of a specific definition for the VoIP service would be useful as a means of providing information to consumers, given that VoIP offers inferior overall quality.





Conversely, other operators said that once they have optimised end-to-end bandwidth, they will be able to offer a guaranteed QoS that is transparent for the user.





However, the short-term assimilation of VoIP services within public telephony is not the key issue. The market must be left to take shape before telephony regulations are applied. Above all, the international nature of IP networks means that specific French or European regulations could cause a distortion of competition that might be harmful to European parties.





2.2 – In the medium term, the time taken for the technologies to mature and for standardisation to take place should be used to develop a regime of rights and obligations that is better adapted to the inevitable convergence of data and voice.





	3 – In general, market players, in particular industrial companies and operators, consider that the rights and obligations of the different parties should reflect the investments that they make








International context


Response to question 11








On international issues, the message is short and clear:





The content of the regulatory system is less important than its consistency with international regulations. Atypical regulations should be avoided. To be credible, initiatives must be situated at least at the European level. 





The main issue is how to create a situation that will encourage investment and innovation. We have to help Europe to close the technological gap, which at the moment seems to be widening, with North America. 





When considering the issue of market domination, it is necessary to examine the broad picture, analysing a large market that extends beyond domestic markets. It is vital that the effective liberalisation of the European market does not chiefly benefit third countries with privileged access, thus generating a windfall effect and creating markets with no future.








Numbering - directories


Response to question 12








The allocation of numbering resources for VoIP within national numbering plans is a perspective that all parties deem satisfactory, with the exception of one party, who was in favour of a global code. Transparent applications are essential and the E.164 numbering plan must underpin any credible initiative.





In the medium term, when use of the high-speed all-IP local loop becomes widespread, the IP addressing scheme will become a limited resource.





Market parties who are not operators point out that the allocation of prefixes and, in general, of resources to operators is a barrier to the development of value-added services. 





Portability of numbers is still judged to be essential.





However, in its current version, E.164 numbering will doubtless be insufficient and some parties suggest using alphanumeric numbering. It seems that the two approaches could be combined in a international directory created using a DNS database. In particular, this would allow billing by user and not by line. 





In this respect, market parties, operators and manufacturers repeatedly stress the urgent need for and pertinence of a universal directory. The national approach that has been adopted, however, does not meet expectations: a DNS distributed database could also be implemented at the national level. The need for a link between number, geographic address, electronic mail address, location, etc., was stressed on many occasions.





	In line with the neutral stance on technologies, most market players believe that the regulatory framework for IP telephony should not differ from the existing framework. Only one national player thinks that the service should be covered by a separate regime because it has different characteristics. One respondent considered that specific numbering for VoIP would make it possible to inform users of the difference in the QoS. Also, because VoIP services are distinct from telephony services, there would not be scope for portability within this framework. 








Interconnection, interfaces


Response to question 13








Interconnection, peering, traffic exchange





The cooperative Internet model, based on transit peering agreements, appears to have reached its limits. Emphasis is now being laid on the existence of a data interconnection offering as an element that will shape the public services offering. The problem extends beyond that of VoIP in the strict sense and is linked in particular to the introduction of GPRS and UMTS. 








The link between QoS and interconnection





The close link between QoS and interconnection should be emphasised. Thus, concerns in terms of quality, performance, indicators, etc., must be translated at the level of interconnection agreements.





The selection of protocols is not a neutral one at the level of interconnection, particularly because each protocol comes with different quality criteria.





Standards that allow the interconnection of networks should be supported, notably H.323 and MGCP. However, the parameters for IP networks and the PSTN are different and certain values (e.g. transit time) imposed by interconnection agreements will never be, intrinsically, achieved.








Regulation and interconnection of data networks 





Regulated interconnection agreements should be extended to data networks and services. The regulatory framework for interconnection should take account of knowledge of the quality performance of the networks crossed.





Unambiguous technical, QoS and cost criteria should be defined within a framework that is neither contractual nor bilateral, since this cannot guarantee end-to-end quality, but regulatory, to protect operators. Moreover, rules for the publication of quality levels and criteria should be drafted.








Other regulatory issues


Universal service, emergency calls, confidentiality and neutrality, 


Call confidentiality, geographic location of the subscriber


Response to question 14








One manufacturer made it clear that, even assuming that these obligations could be achieved technically (especially call traceability and monitoring), the high cost would hurt the overall economics of the system. 





Standardisation and consistency with the regulatory schemes of other states, especially in Europe, are vital and represent the main concerns of industrial companies and operators.


� - The term "Internet telephony" is frequently applied to a wide range of services that use Internet Protocols and technology for voice transmission over various types of infrastructure, including private networks, long distance public telephone networks, IP backbones, and in the medium term, purposely-built IP networks, etc. In this document, the term "Internet telephony" will refer to voice transmission sevices over the "public Internet network" using PC-to-PC type architectures. "Voice over IP" (VoIP) will designate the technology and "Voice over IP services" will designate other services based on other architectures and configurations.


� - For example, a medium-sized subscriber switch carries around 6,000 erlang. 


� - For example, the cost of batteries to provide continued service in the case of power loss.


� - For example, the clearing houses in the Tiphon business model.


� - Note  that purchases of micro-computers by residential users are for the most part renewals. As a result, the number of "new subscribers" is relatively low. In addition, the customer turnover of ISPs and IAPs is high, which skews evaluations. 


� - The voice telephony criteria set out in Directive 90/388/EEC are annexed to the call for comments.


� - The provisions of article L.32-7 of the French posts and telecommunications code are annexed to the call for comments.





Public s
