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INTRODUCTION �BY  THE  SECRETARY - GENERAL   OF  THE  ITU



	I am extremely pleased to introduce the Report of the Fourth Colloquium on the Changing Role of Government in an Era of Telecom Deregulation, which was held at ITU Headquarters in Geneva from 19-21 April 1995.

	The Colloquium represents an important continuing initiative to consider, in an informal, expert and practical way, some of the fundamental issues of telecommunications regulation that arise from today’s fast-changing telecommunications environment. The Colloquium is non-governmental in nature, privately financed, and brings together, in their individual capacities, high level telecom offi�cials and experts from a diverse range of countries. The participants meet in Geneva for three days to formulate practical advice desig�ned to be of immediate benefit to policy makers, regulators and business communities in developed and developing countries alike.

	The First Colloquium met in Geneva in February, 1993, with funding provided by the New ITU Association of Japan, and consi�dered a range of options for national telecom regulatory institutions and processes. The Second Colloquium was made possible by funding from the Friedrich Ebert Foundation of Germany, and considered how regulators can promote universal service and facilitate the application of innovations in telecommunications. The Third Colloquium, also funded by the Friedrich Ebert Foundation, considered regulatory issues posed by the new global mobile personal communications systems using non-geostationary satellites.

	The Fourth Colloquium was made possible by a grant by the World Bank, and considered regulatory issues posed by intercon�nection. This topic was selected because of the growing recognition that effective interconnection is vital if competition and new services are to be successfully introduced into telecom markets. Effective interconnection requires the full cooperation of the incumbent op�erator with new entrants, and inescapably involves the telecom regulator in setting the terms of that cooperation.

�	The Reports of all Colloquia are available in English, French, Spanish and Arabic, and distributed to all members of the ITU, as well as to others.

	As I noted in my introduction to the Report of the First Collo�quium, the concept of the Colloquia originated with David Leive when he was Chairman of the ITU’s Telecom ’91 Regulatory Sympo�sium in Geneva in October 1991. An extensive round of informal consultations with experts in telecommunications regulation from many countries led Mr. Leive, Ambassador Gerald Helman, who provided critical assistance, and me to conclude that the Colloquium would meet a significant need and be of great practical value to many countries. This forecast was more than justified by the success of the three Colloquia, by the widespread interest in this activity, and by the widespread use of the reports produced by the Collo�quia. The Colloquium concept, and the experience with this activity so far, were described in detail by Mr. Leive at the 1993 Session of the ITU Council and at the ITU Regional Development Conference for Asia held in Singapore in May 1993.

	Our experience with four Colloquia has led us to conclude that the format and approach of these meetings is sound and should continue. In view of his dynamic and imaginative leadership, and with the unanimous support of the Colloquium participants, I asked David Leive after the Second Colloquium to continue as its permanent Chairman.

	The results of the Fourth Colloquium are reflected in the following Chairman’s Report by Mr. Leive. Together with several of my senior colleagues, I participated throughout the three day ses�sion, just as I had at the first three Colloquia.

	The Report describes the consensus of the participants on the principal issues discussed, but does not represent individual partici�pants’ views.

	This publication also includes the executive summary of the Briefing Report prepared by a distinguished independent expert, Michael Tyler, which was presented to the Colloquium in draft form to serve as a basis of the discussions. The full Briefing Report will be �translated and distributed to all administrations this summer. Both the executive summary and the Briefing Report reflect Mr. Tyler’s own research and views, and are not products of the Colloquium discussions themselves.

	Planning is now underway for subsequent meetings. The Fifth Colloquium, scheduled for December 1995 and funded by the Friedrich Ebert Foundation, will consider the impact of the new World Trade Organization (WTO) on telecom regulation. The Sixth Colloquium is scheduled for mid-1996, on a topic to be selected.

	The participants in the Fourth Colloquium also noted the efforts that have been made to more widely disseminate and present the results of these Colloquia, bearing in mind that the main purpose of this activity is that the wide global community of telecom policy makers, regulators, and industry participants should benefit from the focused work of these Colloquia. These efforts include the preparation of standard "packages" to be made available at ITU and World Bank meetings and workshops; presentation of the Colloquium Reports at various international conferences; prepa�ration of tailored mailing lists and distribution by electronic means and through a mass circulation version.

	Finally, I want to reiterate the importance I place on innova�tive methods such as the Colloquia that can provide practical help to the telecommunications community throughout the world which must deal with the complex challenges that arise from changing industry structures, evolving economic policies and new technolo�gies.





				Pekka TARJANNE�				Secretary-General





Geneva, May 1995
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�CHAIRMAN’S REPORT

PART  I  –  CONTEXT  AND  OBJECTIVES

Section 1	Introduction

	This Report summarizes the highlights of the Fourth Collo�quium on the Changing Role of Government in an Era of Telecom Deregulation, held at the headquarters of the International Telecom�munication Union (ITU) in Geneva, Switzerland on 19-21 April 1995, under the auspices of the Secretary General of the ITU.

	The Fourth Colloquium considered some of the regulatory issues posed by interconnection in the modern telecommunications environment.

	The Colloquium is the fourth in a privately financed series of meetings designed to bring together in an informal setting a small senior-level group of telecom regulators and other experts, partici�pating in their individual capacities, to consider issues associated with telecom deregulation and formulate advice and guidance which, when disseminated, can be of practical value to the many policy makers, regulators and private sector telecom operators grap�pling with similar problems. Funding for the Fourth Colloquium was generously provided by the World Bank.

	The Colloquium brought together 22 persons from 16 coun�tries in their individual capacities, representing a variety of disci�plines and interests in the telecommunications industry, to discuss these issues (see Attachment 1). In attendance also were the rank�ing officials of the ITU, including Secretary General of the ITU and other elected officers and senior staff of the ITU.

	The Colloquium’s purpose is two-fold: for the participants to share and discuss practical experiences and insights, and to assist others concerned with public policy and regulation in telecommuni�cations world-wide through publication and dissemination of the �key points that emerged from the exchange of views, suggesting useful options and approaches that they can usefully consider as they work with their own particular situation and policy agenda.

	As an aid to its discussion, the Colloquium was guided by an outline raising a series of questions, prepared by the Chairman, and reproduced in Attachment 2.

	The Colloquium had at its disposal a draft Briefing Report prepared by Mr. Michael Tyler of Putnam, Hayes and Bartlett. The draft provided a survey of a range of regulatory approaches and processes that may be available to address interconnection issues, and the circumstances under which they may be applicable. The Tyler Report is being revised to reflect suggestions made by the Colloquium participants, but it will remain an individual product rather than a report of the Colloquium. The executive summary of the draft Briefing Report is attached. The full Briefing Report will be available by the summer of 1995 and French and Spanish transla�tions somewhat later.

	This Chairman’s Report highlights those issues discussed which the Colloquium participants as a whole believed to be of general interest and applicability. It makes no effort to fully reflect all of the wide ranging and detailed discussion that took place, nor does it purport to describe the views of individual participants.

*  *  *

	Interconnection issues have been central elements on the agendas of telecommunications operators since the earliest tele�phone and telegraph systems were being established towards the end of the last century. Early systems were stand-alone, yet it be�came clear that only through effective interconnection would the value of the service be increased.

	In all nations, telecom operators and policy makers have accepted the essential requirement that all telephone users must have ready access to all others. The strong trends towards privati�zation and deregulation have further highlighted the overall impor�tance of clear and effective interconnection policies.

�	In countries with fully developed telephone networks, the introduction of competition has had as its prime objectives the stimulation of innovation, choice for consumers and business users and improvement in the efficiency of incumbent operators.

	In developing economies, in addition to the above objectives, there is the added goal of growth through the energies of new players, and the attraction of additional sources of investment. In this way, new players may be invited to serve unserved or under�served areas, possibly with periods of exclusivity, and such players require efficient interconnection with the incumbent, and possibly with other operators of either long distance or local service.

	Interconnection requirements arise as an inevitable result of the policy decision to introduce diversity of supply and suppliers in order to promote competition and better service. These new sup�pliers (entrants) are confronted by an incumbent dominant operator which may have little incentive to cooperate. As the interests of the incumbent and the entrant are usually divergent, negotiations be�tween them concerning interconnection may be time-consuming, difficult and, in some cases, abortive. This in turn, requires regula�tory involvement, often at the outset, and a degree of surveillance during the early stages of growth, in particular.

	The technical and related informational requirements of new entrants are very similar in all regions, since there is much commo�nality today amongst modern switching and transmission systems throughout the world, especially with the introduction of digital technologies. The differences occur in the areas of commercial terms and conditions, the specific modes of interconnection and the administrative and operational arrangements between the incum�bents and the entrants. These factors are generally affected by the structure of the industry in each country and the national regulatory policies.

	In short, interconnection is relevant to the whole world, to both developed and developing countries.

�	Interconnection is a vast and complex subject lying at the heart of telecom policy, and no attempt is made here to deal with all its myriad aspects. The selective focus instead, is to concentrate:

i)	on the critical importance of interconnection policy in promoting competition and entry into telecommunication markets, where governments have chosen a policy favoring competition and entry, and

ii)	on the particular role that the telecom regulator plays in this regard.

	The Report addresses the following questions.

–	What is interconnection?

–	What is its impact and effect on achieving any particular country’s telecom policy objectives?

–	Is interconnection policy best left to the players concerned, or should the telecom regulator have the dominant role?

–	How can the experiences of countries where particular interconnection issues have been tackled be shared with other countries so that the latter can profit from that experience?

	There is no single interconnection model, and no single an�swer to these questions. Those must be developed by each country taking into account its own circumstances, level of network and institutional development, market conditions and broad approach to telecom policy. Therefore, this Report is not prescriptive, and con�tains no recommendations, but rather examines a wide range of issues and possible solutions.

Section 2	What is interconnection?

	While definitions cannot encompass the complexity of the matter, loosely speaking interconnection comprises the commercial and technical arrangements under which service providers connect their equipment, networks and services to enable customers to have access to the customers, services and networks of other service providers. Since viable interconnection may not be achieved solely �through commercial and technical agreements, and regulators may need to play a role, some elements of interconnection agreements should be pre-determined in the regulatory framework. These ele�ments include standard services, charges, non-discrimination requi�rements, and broader public interest considerations.

	There are different types of interconnection situations, which contain significant differences and many similarities. The following list illustrates one way to distinguish among them.

	Group I – This encompasses Customer Premises Equipment (CPE) attachment to the public switched network (PSTN); value-added network services (VANS), and private networks connected to the PSTN.

	Group II – Carrier to carrier interconnection, encompassing interconnection of fixed public networks, including fixed long dis�tance competitive entrants and fixed local-exchange (LEC) competi�tive entrants.

	Group III – Mobile/fixed wireless and satellites, characterized by the use of new technologies,

	The logic of this grouping is as follows:

·	Group I have generally been the earliest to be licensed or otherwise authorized, chiefly because they are not perceived as competitors with the incumbent PTO, they are generally not regulated (except for type-approval of CPE and bypass activities of leaky PBXs) and regulators generally permit the incumbent PTO to charge them like large-volume customers.

·	Group II have been the original “first-wave” competitors, e.g. MCI and Competitor Access Providers.

·	Group III are probably the significant if not the chief competi�tors of the future, using (as they do) the most advanced tech�nology, and able to provide service to sites (and in countries) where traditional copper local-loops are not available now, may not become available for years, and/or are not commer�cially feasible.

�	The pattern to date has often been that of a single, dominant incumbent PTO, and a few new entrants, usually small and strug�gling. But this is an oversimplification. There are increasing numbers of situations of multiple fixed operators and several new entrants, some of whom may be large and established entities, at least in their home markets. This in turn may call for increasingly complex approaches.

Section 3	Interconnection in context

	Interconnection policy is closely related to and often overlaps with other elements of telecom policy, regulation and investment objectives. In particular, interconnection is a tool to implement a country’s competition policy, and thus has economic consequences beyond the telecommunications sector. Interconnection is thus at the core of the regulatory mission, but cannot be considered in isolation. Interconnection issues also cannot be addressed without raising issues concerning the role and status of the regulator: its powers, procedures and resources. Effective interconnection requi�res an effective regulator.

	Fundamental policy alternatives concerning whether to open telecom markets to competition were beyond the scope of the Fourth Colloquium. However, once a national government makes a policy decision to allow or foster competition by diversifying sup�pliers, the new entrants that are granted access to the market will need interconnection to the pre-existing network. Their ability to compete with the dominant incumbent PTO is directly dependent on the whole range of terms and conditions under which they inter�connect with the incumbent’s facilities and among themselves. If such interconnection is difficult, bureaucratically delayed, discrimina�tory, ineffective or overpriced, effective competition will not take place or at best will have only very limited impact, and new entrants may fail.

	While some regulatory intervention is needed to protect new entrants, it does not follow that, as the market becomes more developed with an increased level of competition, more and more �regulation is required. Indeed, other means, some of which are identified below, should be explored to achieve the same results, with the objective being to regulate to the minimum level necessary in order to achieve effective interconnection.

	Interconnection is also closely linked to investment policy issues. Many countries are now concluding that a principal way to accelerate telecommunication development and expand the telecom infrastructure is by introducing several operators whose invest�ments, in turn, will in good measure be influenced by the effective�ness of interconnection. Such a strategy requires effective intercon�nection, otherwise investors will not commit.

	There is a separate, though related, range of interconnection issues at the international level. These international components of interconnection are of growing importance and deserving of future study, but are not the subject of any detailed scrutiny here.

Section 4	Objectives of interconnection policy

	The principal, partly interdependent, objectives of intercon�nection are as follows:

a)	to meet the needs of customers through the promotion of competing interconnecting networks and a wide range of innovative services; this public interest objective is fore�most.

b)	to help create conditions for attracting investment so as to stimulate infrastructure growth and innovation.

c)	to contribute to efficiency in the economy overall through the provision of modern telecom networks and services.

d)	to provide conditions for fair competition among the incumbent dominant operator and new entrants.

e)	to ensure full network connectivity so that all customers may communicate with each other. This objective, when applied between and among countries, may also consti�tute an objective of international interconnection policy.

�PART  II  –  THE  ISSUES

Section 5	What Does a New Entrant Need?

	In the normal case, a new entrant will be dependent upon the incumbent PTO, as it requires interconnection to the incum�bent’s network. The new entrant, on the other hand, will often be a competitor to the incumbent, which will regard the new entrant as a threat to its business. Moreover, the incumbent normally has little incentive to allow efficient access to its facilities by the new entrant. It is for this reason that the regulator has to step in if it desires effective competition.

	Clearly, the new entrant, requiring access to the incumbent PTO’s system, must conduct a variety of transactions with the in�cumbent on technical, operational and commercial matters. In order to ensure that these transactions are as smooth and efficient as possible, regulators should consider clearly defining the protocol and charges for the transactions before the onset of competition. These arrangements should eliminate or minimize opportunities for incumbent representatives to delay or otherwise frustrate the pro�cess. Experience has shown that incumbent operators are not loathe to discourage competition from new entrants by raising numerous practical obstacles to interconnection. Invariably, the regulator will be involved in mediating and resolving these problems as they arise, and should have the resources and expertise for such activity.

	The new entrant requires:

i)	a reasonable charge, as the level of charge (and to some extent also the structure of charge) is a critical determinant of whether the new entrant can survive. In many instances, the interconnect charge comprises 40�50% of the new entrant’s total costs;

ii)	the ability to choose suitable locations within the incumbent’s network for “points of interconnection,” decide on the number of such points, and implement them without undue delay; if the number and location �of such points of interconnection are limited by the incumbent, the entrant may be forced to offer a sub�stantially less attractive servi�ce.

iii)	the determination of adequate technical standards and interfaces;

iv)	organizational procedures for working with the incum�bent, particularly through an interactive process, which may include public comment. One recommended tech�nique is for the incumbent to set up a dedicated unit within its organization with the task of managing the relationship with competitors. Where possible, there should be standards established under which this unit is forbidden from sharing certain information with other parts of the incumbent organization.

v)	access to information concerning the incumbent’s net�work, types and location of switching equipment, and so on;

vi)	how numbers are to be allocated, the arrangements for number portability and access to the incumbent’s num�bering information database;

vii)	clear rules respecting the protection of the entrant’s customer-confidential information given to the incum�bent to allow the interconnection of such customers. The abuse of such information for winning back the in�cumbent’s customers needs to be strongly discouraged.

viii)	non-discrimination on quality of service and price; this is vital, and is closely tied to the incumbent operators’ tariffs being public.

ix)	reassurance that charges properly reflect costs so that there are appropriate signals to inform make/buy deci�sions;

x)	unbundling of interconnection services to ensure that the new entrant does not need to buy more services than it actually wants for interconnection purposes;

�xi)	arrangements which ensure the incumbent is required to negotiate with and make an offer to the new entrant within a reasonable period of time. There is a great incentive on the incumbent operator to use delaying tactics when negotiating an interconnection agreement.

xii)	the new entrant needs timely information and timely decisions from the incumbent operator.

Section 6	Are interconnection arrangements to be left to the players, or to the regulator?

	Once a national policy decision is made that interconnection issues should be addressed, a threshold question is whether these issues should be addressed primarily by legislation; more flexibly through the decisions of a regulatory body; or through general competition law, possibly with specific telecom guidelines. A related fundamental question is to what extent the issues should be solved in the marketplace, i.e. normally through negotiations, and with minimal regulatory intervention. If a national government or legisla�ture wants to create a more level playing field for competition in telecommunications, this does not necessarily have to be done through interconnection policy only.

	Another way of addressing the question of developing and applying interconnection policy is to ask what are the respective roles of the following four players: the incumbent (monopoly or dominant) provider, the new entrant or entrants, the regulator, and the courts or other institutions to which a decision of the regulator may be referred, on legal or other grounds?

	This characterization of the four players actually is an oversim�plification. The traditional model has been, and in many countries still remains, a single dominant incumbent, with one or two new entrants. Increasingly, however, interconnection policy will need to address countries with multiple incumbents and a large number of new entrants. These multi-operator environments will pose the most difficult challenges.

�	Several general points can be made:

	First, the specific relationships depend, of course, on the country concerned, and on the telecom policies adopted.

	Second, in assessing these relationships, it is necessary to:

i)	identify the specific interconnection issues;

ii)	decide which ones should be solved (if possible) through negotiations between the incumbent and the new entrant;

iii)	for those issues, decide on how to handle situations where negotiations between incumbent and entrant fail to produce agreement;

iv)	for interconnection issues that will not be left to direct negotiation, what are the options for regulatory rules and processes?

	Third, the fundamental feature in the relationship between the incumbent and the new entrant normally is imbalance of market power involving one dominant supplier and several small entrants, where the new entrant may, in the absence of the regulator, be at the mercy of the incumbent, in terms of actually being able to inter�connect without delay, the level and structure of charges, access to information vital to its prospects, and so on. The effect of this imbal�ance is normally that many of the more important issues of inter�connection cannot be left entirely to negotiations between the players. In the less typical situation, where there may be four or five network operators, to whom a new entrant may go, competition may itself establish the interconnection charges, and regulatory intervention may not be necessary.

	Fourth, the regulator needs to strike a careful balance: if it unduly shields the entrant by regulating artificially favorable terms for interconnection, this will reduce the entrants’ incentive to invest in its own network or attract uneconomic entrants. The new entrant may become dependent on the regulator to an unnecessary and undesirable degree. This in turn may have the effect of not produ�cing effective competition in the long run.

�	Fifth, the regulator needs access to different types of resour�ces and expertise, depending on the particular interconnection issues. For example, defining entry conditions may require legal ex�pertise, establishing interconnection tariffs and evaluating costs will require economists and accountants; and establishing technical and operational conditions of interconnection will require engineering expertise.

Section 7	Interconnection charges

	No attempt is made here to describe the vast and complex subject of interconnect charges, but several general points can be made. The fundamental questions are, what are the “costs” of inter�connection, how should such “costs” be determined, and who should pay for them?

	One vital substantive issue for regulators is the level at which interconnect charges should be set. Most regulators agree that, in principle, interconnect charges should be aligned with the incum�bent’s cost of providing interconnect services, though there are many different ways to apply this general principle, for example by fully allocated costs or long term incremental costs. Cost-oriented interconnect charges would enable an adequately efficient entrant to compete by matching or undercutting the incumbent’s “retail” price to end-users.

	Interconnection for competitive supply of long distance servi�ce entails several elements, each raising different issues:

	First, is the requirement for investment by the incumbent for equipment and software to accommodate the traffic offered by the entrants. These so-called “start up costs” represent a burden on the incumbent’s operation, and must be apportioned somehow bet�ween the incumbent and the entrants. In other words, the regulator must decide who pays for the cost of accommodating competition. In some jurisdictions, the larger share of these costs are borne by the incumbent, in order to facilitate entry.

�	Second, are the costs of the facilities or services actually required for the connections to the incumbent’s network and from the facilities of the entrant. Interconnection of networks for compe�titive supply of telecommunication services entails two separable activities and issues:

	First, the networks must be physically linked. Here the para�mount issues are: where will they be linked; how they will be linked, and at whose expense? Many regulators aiming to promote suc�cessful competitive entry consider that the entrant should have considerable latitude in designating its points of interconnection of the incumbent’s network, and should generally be entitled to have trunk-side interconnection. But other regulators hold that the cost of establishing the physical links or “bridges” should be borne large�ly or wholly by the entrant.

	Once physical connection has been established, the incum�bent incurs various costs in providing interconnection service (e.g. as to un-bundling) and whether and in what way the payments from entrant to incumbent, and from incumbent to entrant, should be “reciprocal.”

	Because of the complexity and controversial nature of these issues, it is essential that the regulator conduct its proceedings aimed at determining these problems in an open and transparent manner, in order to ensure that all stakeholders understand the reasoning behind decisions as they are rendered.

	In order to discern the cost at which one part of the incum�bent’s organization produces interconnect service for another part of the incumbent’s organization (namely the part which directly competes with the entrant), some regulators have insisted that the incumbent’s overall organization be separated, either structurally or in accounting terms, into a part that competes with the entrant and a part that supplies interconnect service to it as well as to the entrant. Many regulators also use this device as an instrument for satisfying a broad regulatory rule against undue discrimination, which requires the incumbent not to charge any entrant more for interconnect service than the incumbent charges its own competing accounting unit or competing subsidiary.

�	However, because cost-based pricing may be difficult for vari�ous reasons, for example in some developing countries without an established method of determining costs, regulators could alter�natively require interconnect charges to be aligned with “bench�marking” exercises, so that interconnect charges in a given country should not exceed the charges made by efficient incumbents in other similar countries. Benchmark pricing may be regarded as a means of approximately identifying what the incumbent’s cost of providing interconnect service is, or at least ought to be.

	A third regulatory approach to the pricing of interconnection services is to base it on a discount from the price that the incum�bent charges ordinary end users for the identical service (e.g., local conveyance of a long-distance call). The discount on which a regu�lator insists must at least be the discount that the incumbent allows to large-volume end user, though it could be lower, or the regulator may determine the discount rate by benchmarking.

	Setting allowable interconnect charges by discounting has the obvious advantage that it relieves the regulator of the heavy burden (or, as some regulators and experts believe, the impossible task) of measuring the incumbent’s true costs. In addition, it may be an appropriate way of charging for service to a network operator, in particular the operator of a VAN or a purely private (i.e. intra-corporate or “closed user group”) network, which does not com�pete with the incumbent’s basic telephone service and which the regulator may accordingly regard as a customer rather than com�petitor of the incumbent. The discount approach can be regarded as a form of entry assistance for new entrants, if that was the objec�tive of the country concerned.

	An incumbent operator with a universal service obligation is normally assumed to incur a deficit by virtue of its obligation to serve, in uneconomic areas, or through pricing of basic service below cost. In many jurisdictions, entrants are required to pay a “contribution” to the incumbent to compensate it for these “social costs.” The chief ingredients of “social costs” are costs arising from �the incumbent’s usual obligations to act as provider of last resort and/or of universal service, to provide local-loop service and/or local-call service at prices below costs. To what extent, if at all, should interconnecting operators be required to contribute toward bearing part of the incumbent’s social costs? If new entrants are required, even in their earliest infancy, to make such contributions, this may (but may not) limit competitive entry. If, on the other hand, they are relieved in the long run from any duty to contribute, this would obviously and perhaps unjustifiably tilt the playing-field in their favor. All other things being equal, no one proposes that such an artificial competitive advantage be permanently conferred on the entrant.

	Conceptually, interconnection charges and sharing the costs of any universal obligation are separate issues. The costs of universal service could be taken out of interconnection calculations and dealt with separately. Once universal service costs have been calculated, they could then be recovered by the incumbent and new entrants through an appropriate premium added to all interconnection charges. This premium would need to bear some relationship to the market share of each of the operators.



Section 8	Customer Premises Equipment (CPE)

	Interconnection of CPE provided by customers, now wide�spread throughout the world, illustrates some of the general points made above:

	Historically, type approval of CPE and certification procedures have been bound up with protectionism, possibly (and debatably) being used in an attempt to safeguard a local industry, and cutting off competition, though in many countries now the market for PTO equipment and CPE equipment has been fully liberalized. An incum�bent PTO with the power and responsibility to type approve CPE is in a powerful position.

�	Type approval has also reflected safety concerns, though these have often proved to be exaggerated in practice. Practice among countries now varies widely: in some countries type approval of single line equipment has been abandoned, while in others a large measure of authority is retained. Moreover, a country’s level of development will have a major impact on type approval: there may be simply no resources to type approve or certify.

	There are growing regional efforts, for example in the APEC countries and within the European Union, to harmonize type ap�proval procedures because of the growing impact that restrictive type approval or certification procedures can have on international trade. In short, CPE certification issues should be seen as part of a broader package of telecom issues in a country, and not an isolated question. What is needed in this area? Several possibilities can be listed:

1)	There is an overriding need for portability of equipment. Such portability cannot be achieved solely by means of the approval system but requires harmonization of the techni�cal characteristics of national networks. In addition, porta�bility of handsets is a critical feature of the new global mobile satellite systems. It is inefficient and unnecessary to require each such global operator to go through type ap�proval procedures in, for example, ninety countries.

2)	Whatever the mechanism for type approval, there has to be a separation of that mechanism from the dominant in�cumbent telecommunications operator. In some countries that separation has already been achieved.

3)	Even in the absence of a single harmonized regional or global process, there are many ways to improve the current separate national processes to a single harmonized pro�¡cess. For example, the regulatory authority of one country could recognize and accept type approvals given by certain other specified countries.

�PART III –	REGULATORY TOOLS FOR INTERCONNECTION�ISSUES

Section 9	General Considerations

	Where it has been decided as a matter of national policy that regulatory intervention is needed in relation to interconnection, there are some general considerations regarding the regulator’s powers and procedures that will bear directly on how effective that intervention is. (Many of these considerations apply as well to other areas of telecom regulation). Then, there are more specific issues concerning the regulatory tools that will facilitate the new entrant’s emergence in the market, including the critical need for the regulator and the entrant to promptly obtain the information, in the possession of the incumbent, necessary to achieve effective inter�connection.

	The general considerations are as follows:

a)	The degree of regulatory intervention on interconnection issues that is justified cannot be defined in the abstract, but the presumption should be that the amount of regulation should not go beyond what is adequate in order to achieve national policy objectives.

b)	Extensive and detailed regulation carries the risk that it may unwisely shield new entrants from market realities. The new entrants may become too dependent on the regulator for protection from the market place.

c)	Nevertheless, the regulator needs to be given sufficient powers to perform the regulatory tasks that really are necessary, not only as regards interconnection policy but as to such other areas as access and tariff issues.

d)	The regulator needs to have the appropriate and sufficient resources for the particular regulatory task, whether it is establishing interconnection tariffs, or reviewing an inter�connection agreement negotiated between the incumbent PTO and an entrant, and deciding whether to approve it.

�e)	Whatever the substantive content of the interconnection rules, they need to be clear, so that the “rules of the game” can be easily understood by those potentially affected.

f)	Even if a substantial measure of interconnection is left to the parties concerned to resolve, there is a need for a mini�mum number of a priori rules to guide the negotiations, particularly because of the imbalance between the incum�bent and the entrant.

g)	The regulator needs to be able to move fast, in response to a rapidly changing situation, and make quick decisions in individual cases, backed up by appropriate penalties. Prompt if imperfect action, or “roughly right” action, may be preferable to a “perfect” solution achieved too late.

h)	When to intervene is critical. A careful balance must be sought: if too soon, the regulator may hamper the positive effects that may be achieved by commercial negotiations. If too late, the regulator may have failed to create the necessary conditions for effective competition to the incumbent operator. Regulatory intervention should be discretionary, to allow regulators this necessary flexibility.

Section 10	Specific tools

a)	The regulator needs to have authority and flexibility to adjust interconnection policies as market conditions dynamically, and unexpectedly, change. For this purpose, it needs to avoid long-term agreements, either by establishing time limits, or building into any license or authorizations a review mecha�nism, triggered, for example, by the entrant reaching a speci�fied market share.

b)	The regulator may well need to establish the basic parameters of interconnection agreements in advance, and to approve (or disapprove) negotiated agreements. If the incumbent has significant market power, commercial negotiations alone, be�tween the incumbent operator and the new entrant, may not �work, and it may be necessary to lay down certain param�eters in advance. These parameters may include defining standard services, determining charges, ensuring a clear and transparent set of regulatory accounts showing the relation�ship between costs and interconnection charges. In the ab�sence of specifying these parameters in advance, the power to approve negotiated agreements may not be as effective.

c)	The regulator needs the basic authority to obtain information about interconnection, especially its costs, and have that information independently checked.

d)	The regulator should be able to act effectively to decide the terms of interconnection if the parties fail to reach agreement in direct negotiations. This latent authority will put appro�priate pressure on the incumbent not to delay negotiations, or take unreasonable positions.

e)	Regulatory means should be adopted to ensure the new entrant is provided with sufficient information about the incumbent’s network to allow it to make the necessary busi�ness decisions. At the same time, it should be recognized that the incumbent operator needs some information about the new entrants’ operations if it is to provide the new entrant with interconnection services.

f)	An appeals procedure from the decisions of the regulator may be desirable.

Section 11	Harnessing the private sector

	Often, the most effective way to achieve compliance with regulatory policies on interconnection is to rely on measures that the private sector puts in place. These include techniques for self enforcement, self certification and joint industry/committees, sum�marized briefly as follows:

a)	Self-enforcement: Making regulations is one thing, enforc�ing them is another. The regulator’s burden in the latter �respect can be lightened in some degree (though never entirely) by shifting part of it to parties being regulated. One step in this direction might be to require each regulated party to maintain an internal compliance unit. Another would require them to employ, at their own expense, independent outside experts (lawyers, account�ants, economists etc.) to “audit” their compliance and to report their findings to the regulator. Of course, the regu�lator would need to assure itself that the independent experts were both independent and expert; and the ulti�mate responsibility for enforcement would always remain the regulator’s.

b)	Self-certification: For example, in connection with CPE attachment to the public switched network discussed in Section 8, above, a key element is the certification process for CPE. Consideration should be given to privatizing the certification process, giving approved independent entities the responsibility to do it. An emphasis on voluntary com�pliance should be encouraged. In some cases, the lack of governmental resources in a particular country will make this especially appropriate. In such cases, the formation of an association of CPE suppliers, on either a national or international basis, to handle these functions should be considered.

c)	Joint industry committees: In some countries, the incum�bent or incumbents and the new entrants are encouraged to form an informal group to meet together and hammer out proposed arrangements, which are then brought back to the regulator for review and approval. In some cases, government representatives may form part of the group. This approach may be particularly appropriate where the regulator may lack the necessary resources to itself develop the interconnection arrangements.

�PART  IV  –	INTERCONNECTION  AND  DEVELOPING COUNTRIES

Section 12	Some Suggestions

	The preceding discussion has shown that interconnection issues affect all countries, both developed and developing, although certain types of interconnection issues are more likely to occur in one than in the other.

	Some developing countries, however, may lack the regulatory resources, in terms of expertise, finances, and the necessary author�ity and power within its particular governmental system. Under such circumstances, several techniques might be employed to compen�sate for this lack:

a)	Detailed interconnection terms and conditions could be built into the initial license, or included in the contract between the incumbent and the new entrant.

b)	The local regulator could encourage the establishment of informal industry committees, comprised of both the in�cumbent operators and the new entrants, with or without government participation, to develop proposed intercon�nection terms and conditions.

c)	In the absence of historical cost data on the incumbent operator’s network, interconnection charges might be established by reference to “benchmark” cost data from other countries in comparable circumstances.

PART  V  –  CONCLUSIONS

	Several conclusions can be drawn from the Colloquium’s review of interconnection regulatory issues:

	First, if competition is desired in the telecom market sector, new entrants require interconnection to the network of the incum�bent dominant operator.

�	Second, in the normal case, the dominant incumbent opera�tor has no incentive to accommodate the new entrants, so the regu�lator must step in to assure effective interconnection. (This is but an example of the regulatory paradox that to assure competition and deregulation, more regulation, or at least different regulation, is needed.)

	Third, how and when the regulator steps in, and how much is left to the players themselves to resolve in the marketplace, are complex matters varying by country and situation.

	Fourth, in contrast to the pattern of a single dominant incum�bent operator and a few small entrants, more complex interconnec�tion issues are presented by multi-operator environments involving more that one incumbent and perhaps many new entrants, some of whom may be established and strong entities.

	Fifth, irrespective of the current status of any country’s tele�communications development, the global trend towards greater liberalization will inevitably mean that all countries must address interconnection issues at some time despite the industry structure and regulatory model developed or established in each country. The degree to which a country gets interconnection issues right at the first attempt will have major bearing on the success, or otherwise, of national telecommunications and investment policies.

*  *  *

	The Chairman wishes to close this Report by thanking Dr. Pekka Tarjanne for his critical and steadfast support and en�couragement, the World Bank for funding the Colloquium and Bjorn Wellenius of the Bank for his ideas and advice, and most of all to the participants in the Fourth Colloquium for their generous commit�ment of time and effort, whose combined experience and wisdom this Report hopefully reflects.



	David M. Leive�	Colloquium Chairman

Washington, D.C., May 1995
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FOURTH REGULATORY COLLOQUIUM

INTERCONNECTION

SUGGESTED  DISCUSSION  OUTLINE

PART  I	GENERAL  THEMES  &  QUESTIONS

Introduction – The discussion falls into two categories:

	What are the issues? and

	What are the instruments, regulatory and otherwise, to deal with these issues?

A.	What Are The Issues?

1.	What is Interconnection? What are the different types of interconnection? What are its price and non-price dimensions? What are the different situations in which it applies? What are its functions? (e.g. compensation to the PTO, encouraging new en�trants) How, if at all, does it differ from service?

2.	Why is interconnection important? How is it related to competition?

B.	What Are The Regulatory Instruments To Deal With These Issues?

1.	Which of these issues should regulators seek to control? This threshold question is, whether the issue should be regulated? Does this depend on the approach to competition (e.g., open entry vs. duopoly?).

2.	If so, when should it be regulated? (For example, in advance or only if the incumbent PTO and the entrant cannot reach agree�ment thru direct negotiations.)

�3.	If so, how should it be regulated? For example, should the regulator lay down only general principles, or a detailed set of requi�rements? Many detailed questions then arise, enumerated below.

C.	What To Do When Regulation Is Inapplicable Or Not Desired?

1.	Where little or no capability and/or willingness to regulate exists, to what extent can contractual instruments developed in negotiations between the parties be used, with or without guidelines specified by the regulator? If the entrant and the incumbent PTO cannot agree, should the regulator intervene, and how to do so? What is the role of general commercial law and competition policy, and thus of the courts and competition agencies?

2.	Where little regulatory capability exists, what are the absolute minimum regulatory arrangements that a country needs to have in place?

a)	In such cases, what are the most simplified rules on interconnection that can reasonably be used?

b)	In the absence of local experience or resources, can benchmarks derived from the practice of other coun�tries be employed to provide the necessary guidance?

PART  II	SPECIFIC THEME –�ASPECTS OF INTERCONNECTION

A.	Functions Of The Interconnect Charge

1.	Compensating the incumbent PTO: how to determine the compensation in a manner that is economically efficient, fair to both parties and encouraging of competitive entry?

2.	Market signals intended for new entrants? For the PTO?

3.	Surcharge to achieve social objectives, e.g. universal service?

�B.	Setting The Level Of The Charge

1.	Should the level be set by commercial negotiation or by the regulator? Or set by negotiation subject to approval by the regulator? Should it be treated differently from other rates?

2.	Assuming that the level of charges should be “cost-related”, what are the various ways in which such “costs” can be measured?

3.	Should “opportunity costs” (revenues lost by the incumbent PTO) be taken into account in setting inter-connection prices?

4.	How are “social costs”, e.g. to fund universal service, to be taken into account?

5.	What cost-determination approaches are most suitable for developing countries with little regulatory capability?

C.	Setting The Structure Of Interconnection Charges

1.	“Wholesaler” vs. “retailer” approaches.

2.	“Averaging” vs. “de-averaging”.

3.	What are the various ways to “unbundle” interconnection charges, and what are the circumstances favoring such “unbun�dling”?

D.	Technical And Operational Conditions Of Interconnection

1.	How desirable is it to provide “Equal Access”? What are the costs/benefits of doing so?

2.	What are the precise interconnection services that a new entrant is buying? (e.g., at what physical locations? Whether co-location is permitted?, Where in the incumbent PTO’s network architecture?)

3.	Should unbundling of these features be permitted?

4.	Regarding these technical terms and conditions, should the regulator impose mandatory requirements on the incumbent PTO, for example, to require co-location? If so, should terms be specified in advance, and, if so, which ones and to what level of detail? Or, �should matters be left to negotiation, with intervention only if no agreement? Should the regulator specify that interconnection agreements must include these various technical and operational conditions? How to intervene should that become necessary?

E.	Numbering

1	Should number portability be required? What are the practical implications for the regulator and for the incumbent PTO if allowing it?

2.	Should the numbering plan be regulated? Should it be handled by the government, the PT operator, or delegated to an independent, private entity?

F.	Diclosure Requirements

1.	In order to plan effectively, new entrants need detailed information from the incumbent PTO about its network and operations, both initially and on a continuing basis. This information may include advance information about forthcoming changes in the incumbent PTO’s network. The PTO may be reluctant to divulge that information. Should the regulator impose mandatory disclosure requirements, or should the matter be left to be settled by agreement?

PART III	ALTERNATIVE PROCEDURES FOR REGULATORY�DECISION-MAKING

A.	What are the circumstances in which commercial negotiation should be relied upon for interconnection decision?

B.	Where regulation is relied upon, what is the spectrum of alternatives, ranging at one end, from detailed regulatory rules, to, at the other end, complete deregulation of interconnection agreements? (Including, in between, regulatory adjudication on a case by case basis and approval/confirmation of interconnection agreements between the parties.)

�C.	Under what circumstances are these various alternatives applicable?

PART IV	REGULATORY ISSUES FOR SPECIFIC TYPES OF�INTERCONNECTION

A.	Introduction: While six different types of interconnection are described below, are these the correct categories? What is the basis for these different categories? More importantly, is there a case for radical simplification, so that these various categories are not treated differently? Would such simplification be significantly helpful to developing countries with few regulatory resources?

B.	CPE-Type Approval

1.	Should CPE be regulated at all?

2.	If so, by what method?

–	technical standards?

–	self certification, or type approval?

–	who tests for compliance with standards?

3.	If there is a concern about the “leaky” PBX, and adverse impact on the PTO’s universal service obligation, what, if anything, should be done? A charge or restrictions imposed on the PBX?

C.	Interconnection Of Private Leased Line Networks

1.	What should be the range of restrictions placed on such interconnection by the incumbent PTO?

–	for example, passage of calls between the private network and the PSTN

–	application of a surcharge by the PTO

–	extension to the private network of other “intercon�nection privileges”.

�D.	Interconnection of Fixed Service Operators

1.	Is such interconnection regulated or is the matter left to commercial negotiation?

2.	Impact on universal service. If the new operator “cream skims” traffic on which the incumbent PTO relies to meet its univer�sal service obligations, what to do?

–	do nothing?

–	payment by new entrants to PTO?

–	new entrants themselves subject to universal service obligation?

–	new entrants either pay PTO or themselves provide some universal service?

3.	Dividing up the universal service charge. How should this be done?

4.	Unbundling the interconnection offering. The more unbun�dled the offering, the lower the barriers to entry into the local service market. What is the right balance? What considerations bear on this decision?

E.	Interconnection Of Value-Added Services (VANs)

1.	Does the regulatory treatment depend on whether the incumbent PTO is allowed to enter the value added (“enhanced services”) market? If the incumbent may compete, then should the VANs be treated as a wholesaler, and offered terms similar to other competitors to the PTO, such as unbundled charges and so on?

F.	Interconnection of Satellite Systems and Terrestrial Networks

1.	Interconnection of services of geostationary satellite systems pose no unique problems, if they are owned by the PTO, in which case they are treated like an integral part of the transmission network rather than a commercially independent provider.

�2.	Interconnection of “Big Leo” systems is different, in the sense that some will be provided by non-PTO’s, and normally one end will require interconnection to the PSTN.

3.	Operators of VSAT networks may wish to interconnect them to the PSTN.

4.	What are alternatives for such interconnection?

G.	Interconnection Of Mobile Cellular Networks To The PSTN

1.	Interconnection is critical since over 90% of all cellular calls originate or terminate in the PSTN.

2.	Since about one-half the cost of mobile service operators is linking up to the PTO, the level of the interconnection charge is a critical factor. How will the interconnection charge reflect the competitive situation between the mobile operator and the PTO?

PART  IV	SOME  PRACTICAL  SUGGESTIONS

1.	Can we define two or three scenarios, for countries at different levels of development, identifying the interconnection prin�ciples most applicable to each such geographic category?

2.	Within each category, can the applicable interconnection prin�ciples be radically simplified? Is there a basis for applying different principles to different categories?

3.	For the many countries with little regulatory capability, what is the absolute minimum regulatory arrangements needed?

4.	For such countries, with no historical cost data or the means to obtain it, can “benchmarks” – developed on the basis of other countries’ experience – be employed as an acceptable alternative? What specific areas might they cover?
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�EXECUTIVE  SUMMARY

INTRODUCTION

	This Briefing Report was written in preparation for the Regulatory Colloquium held at ITU Headquarters in April 1995, the fourth in a series begun in 1993. The report reviews the regulatory issues that arise from interconnection of independently-provided equipment or independently-operated networks to the pre-existing Public Switched Telephone Network (PSTN).

	As with the Briefing Reports prepared for the three previous Colloquia, this report (“Briefing Report No. 4”) represents the results of an independent study carried out to provide input for the discus�sions at the Colloquium. It reflects the authors’ views and not neces�sarily ITU policies or the conclusions of the Colloquium itself, which are to be found in the Chairman’s report, a separate document.

	The preparation of the Briefing Report, and the associated research, were funded by the World Bank, whose support is grate�fully acknowledged.

Terminology

	Since the field of interconnection policy is still relatively new, its terminology is still very diverse and unstandardised.

	To avoid misunderstandings, therefore, it is necessary to define some key terms used in this report:

·	We refer to the old-established organisation or organisations which operate all or most of the PSTN infrastructure existing today as the “incumbent Public Telecommunication Operator” or “incumbent PTO”. An “incumbent PTO” is usually a former monopoly operator: it may be state-owned or privately owned. In the former case, it may often also be referred to as a PTT. The term “PTO”, when not qualified by the word “incumbent”, refers to any operator of a telecommunication network providing service to the public.

�·	Where a provider of telecommunication services and/or operator of a telecommunication network other than the incumbent PTO has entered the market, and seeks or obtains interconnection services from the incumbent, we refer to the organisation buying interconnection service as the “entrant”. As the following paragraphs make clear, “entrants” includes seven main sub-classes, each of which to some degree presents different specific issues.

·	We sometimes use the terms “interconnect-seller” and “interconnect-buyer”, which are broader. In a competitive telecommunication market, as new public networks expand, entrants may themselves become providers of interconnection services. Indeed, in a highly competitive telecommunication market, an incumbent PTO may itself buy interconnection service from one or more “entrants”.

Types of Interconnection

	We define the broad field of interconnection in terms of three broad classes of interconnection situations, grouping seven specific cases which we consider in separate chapters of the report. The classes are:

·	Class 1

–	Connection (“attachment”) of Customer Premises Equipment (CPE) to the PSTN. Regulation of CPE (when owned and operated by a customer rather than the PTO) normally involves a process of “type approval”.

–	Interconnection of private (“corporate”) networks to the PSTN. Such networks, which use lines leased from the PTO and/or other transmission facilities of their own, may carry traffic only “on-net”, that is, only between terminals of their own networks. However, operators of private networks find it useful to interconnect with the PSTN so as to reach, or be reached by, telephones connected to the PSTN.

�–	Interconnection of Value-Added Networks (VANs) to the PSTN. Operators of VANs, alternatively described as “enhanced-service providers”, provide services such as elec�tronic mail, protocol conversion, data processing, or access to data bases, services that generally rely on the use of computers to store and transform messages. In order to reach a large number of customers, VAN operators must normally interconnect with a PTO.

	Class 1 interconnections are similar, from the regulator’s standpoint, in two basic respects. Because CPE, private networks, and VANs do not compete with the basic network business of incumbent PTOs, they have been liberalised in many countries well before public policy in those countries permitted competitive entry into the core-network telephone business. They are often subject to little if any regulation. Regulators generally permit incumbent PTOs to charge interconnect-buyers of Class 1 as though they were ordinary end-users (who would enjoy any tariffed discounts available to large-volume end-users).

·	Class 2

–	Interconnection of new fixed long-distance networks to the PSTN.

–	Interconnection of new fixed local networks to the PSTN.

	Both types of Class 2 interconnection come about only after public policy in the country in question has permitted entry of organisations willing to compete with the incumbent PTO. This usually (but not necessarily) takes place after Class 1 interconnection has been liberalised. Once this profound regulatory change has taken place, further and complex regulatory issues arise concerning interconnection, such as the proper level and structure of interconnect charges and the best processes for regulating those matters.

�	The interconnection of the new carrier’s network to the original Public Switched Telephone Network (PSTN) forms an extended PSTN, essentially a single physical network operated by multiple organisations. Interconnection issues of concern to regulators� mainly arise in relation to the interconnection of entrants which build and operate their own transmission network (“facilities-based carriers”), but in some cases it may be necessary to extend interconnection policy to specify how resale carriers (those which operate mainly or wholly by reselling the services of other carriers) can interconnect with the incumbent PTO.

	By “new fixed local networks” we mean new, independently-provided, local public networks such as fibre-optic Metropolitan Area Networks, cable TV systems or “wireless local loop” systems. While this is strictly a sub-category of fixed network interconnection, we consider it separately. This is because several distinctive problems arise in this case, for example the question of reciprocal payments by the incumbent PTO for calls that terminate via the new network.

·	Class 3

–	Interconnection of cellular networks and other “wireless” systems to the PSTN.

–	Interconnection of satellite systems to the PSTN.

	Both types of Class 3 interconnection involve entrants that are likely in the foreseeable future to become the significant new competitors of their national incumbent PTOs. Aside from the generic regulatory issues that also concern the entrants belonging to Class 2, Class 3 entrants raise special regulatory issues that derive in part from the demands that they make on the radio-frequency spectrum and from the trans-national mobility of their end-users.

�	In the complex and fast-changing field of telecommunications no such classification can be perfect. This classification is no exception. For example:

·	Policy makers in some countries (notably Japan) have found the distinction between basic services and VANs to be problematic. Instead, they have distinguished between facilities-based carriers (those which possess their own transmission plant)� and those that do not�, regardless of whether the latter provide basic services or enhanced services.

·	The dividing line between “interconnection” and the ordinary provision of service to telephone customers (particularly large customers) is also problematic. Is it, for example, necessary to make special provision for the interconnection of VANs operators or corporate networks to the PSTN, or should they be treated exactly like large end-users of the PSTN?

·	The distinction between fixed networks and mobile networks is blurred in countries that authorise mobile cellular operators or others to provide fixed wireless service, which is becoming a commercially viable way to provide fixed service in an increasing range of situations.

·	The distinction between the functions of CPE and of the PSTN is changing over time, as service concepts, technologies and network architectures change.

·	The distinction between private networks and the PSTN has also become less clear-cut, specifically in the case of private networks that provide services to multiple user organisations through so-called “Closed User Groups”.

·	The distinction between wireless systems and satellite systems survives chiefly because regulators and PTOs choose to treat them differently rather than because they involve inherently dissimilar regulatory issues.

�Other distinctions cut across those that we have drawn. For instance:

·	Resellers can be, and for certain purposes are, treated differently by some regulators from facilities-based operators.

	Nevertheless, the classification that we use reflects the pre�vailing current practice of many regulators, and is a useful tool for analysing how regulators deal with interconnection issues.

	The report reviews each of these types of interconnection. For each type, the report:

·	Analyses the issues facing the regulator seeking to design and implement appropriate policies concerning both the pricing of interconnection and the necessary technical, operational, and administrative conditions.

·	Considers alternative regulatory approaches and their advan�tages and disadvantages, based in part on a review of specific regulatory experience in case-example countries.

Structure of the Report

	The Briefing Report, like this Executive Summary, is divided into four parts:

·	Part I deals with generic issues concerning interconnection of all seven types. These generic issues are at times discussed in the context of what may be called the “classic” type of interconnection, in which an entrant provides only or mainly long-distance service and relies wholly or mainly on the incumbent PTO’s network to originate and terminate calls. We call it the “classic” type because it was the way in which serious facilities-based competition with the incumbent PTO began (by the entry of MCI as competitor of pre-divestiture AT&T, and by the entry of Mercury as competitor of BT). More recently of course, in many countries, facilities-based competition with the incumbent PTO has first been introduced by mobile cellular operators.

�·	Part II analyses the institutional processes that have been and can be used in making policies about interconnection and reaching decisions about specific cases.

·	Part III analyses specific issues that arise in the contexts of the six types of interconnection other than entry of fixed long-distance carriers.

·	Part IV considers the challenge facing governments in coun�tries where there is currently no systematic regulatory regime for interconnection. It seeks to provide a useful response to the question:

	“If a national government is seeking to keep telecommuni�cation regulation simple, as a matter of general principle and/or to conserve scarce budgeting and professional re�sources, what is the practical minimum regulatory policy and practice that will allow a competitive market to function satisfactorily, and will safeguard essential public-policy goals such as universal service?”



PART I	GENERIC REGULATORY ISSUES CONCERNING INTERCONNECTION

Policy Issues and Alternatives

	Generic issues that arise in relation to all forms of network interconnection concern:

·	What process will be used to decide the terms of inter�connection?

·	What level of pricing will apply to interconnection services provided to the entrant by the incumbent PTO?

·	What relationship (if any) will there be between the pricing of interconnection and the structure of the incumbent PTO’s business: will some parts of the business be identified as �entitled to cover costs and gain revenues via the pricing of interconnection services, with others not being so entitled? For example, will separate accounting by line of business (“accounting separation”) be used to ensure that only “wholesale” costs of providing bulk capacity are recovered, and not costs of “retail” activities such as end-user billing, collection, and customer service?

·	What pricing structure will apply: for example, will the charges for interconnection services depend on the volume of interconnecting traffic; will the various features of inter�connection services provided by the incumbent PTO be “bundled”, or will separately-priced feature options be offered as a “menu” from which entrants can make choices?

·	What non-price terms of a technical, operational, and admi�nistrative nature will apply?



Decision-making Processes

	In practice, national telecommunication policy� approaches the making of decisions about interconnection of fixed networks in one of four ways:

(1)	Leaving the matter entirely to commercial negotiation between the entrant(s) and the incumbent PTO(s), subject only to the constraints of general commercial law (including competition law or “anti-trust” law). This is the approach followed in New Zealand�.

�(2)	Leaving the matter for commercial negotiation between the entrant and the incumbent PTO, subject to the regulator intervening if the parties fail to agree (as OFTEL in the UK did prior to a recent change of regulatory policy and practice).

(3)	Leaving the matter for commercial negotiation between the parties, but giving the regulator power to approve or disapprove the resulting interconnection agreement as well as to intervene if the parties cannot agree (this is the approach generally followed by AUSTEL in Australia).

(4)	Having the regulator decide the interconnection terms from the outset (as in the United States).

	The advantages and disadvantages of these alternatives depend very much on particular national circumstances in the field of public administration and regulation, but some useful generali�sations can be made:

·	Adoption of Methods (1), (2) or (3), often favoured in the interest of a “light touch” approach, delegating as many deci�sions as possible to the market mechanism, does not neces�sarily avoid a need for work on interconnection issues by parties other than the entrant and the incumbent PTO themselves. Even under Method 1, there may be (and has been in practice) significant involvement of the courts and competition-policy authorities.



The Level of Interconnect Charges

	The significance of the price charged for interconnection can hardly be exaggerated. In the “classic” case, where the entrant provides long-distance services and relies on the incumbent PTO for local origination and termination, this price hardly ever represents less than 25% of the total price that the incumbent charges for a call end-to-end, and the percentage can be 50% or even higher.

�	The pricing of interconnection must cover two distinct items, and usually a third. The two are:

·	Provision of physical links between the entrant’s� network and that of the incumbent PTO.

·	Provision of interconnect services using the incumbent’s network.

	The third is:

·	Collection of a contribution toward the cost of meeting Universal Service Obligations (USOs) or other social obliga�tions (usually, but not always, incurred by the incumbent PTO) by means of an explicit or implicit surcharge on the inter�connect charge.

	The first item is relatively straightforward. The direct costs involved are newly-incurred (there is no distinction between incre�mental costs and historic costs to worry about) and can be ascertained fairly readily, though there is still scope for argument. The costs are most often borne wholly by the entrant, though there are some exceptions.

	The second item, however, is highly challenging. In practice, if regulators set the interconnect charge (or even simply make judgements about whether the charges proposed by the incumbent PTO are appropriate or not), they can choose one of four different methods:

(1)	Basing interconnect charges on the incumbent PTO’s end-user prices, subject to a discount that takes account of several reasons why the entrant should not pay the full price �charged to ordinary users of the PSTN or contribute to defray certain of the incumbent PTO’s costs, notably “retail” costs such as end-user billing or sales and marketing costs.

(2)	Basing interconnect charges on historic costs and an allowed rate of return. In this method, interconnect pricing is based on the costs incurred by the incumbent PTO in pro�viding interconnect services, estimated by using conventional accounting methods. Cost of using capital assets is estimated on the basis of their original cost, and this cost is used together with depreciation rules and an allowed rate of return in order to determine the interconnect charge. Over�head costs, such as those of general management and admi�nistration, and “joint” or “common” costs involved in provi�ding other services as well as interconnection services, must be allocated: methods for doing so are discussed below.

(3)	Basing interconnect charges on “forward looking costs”. Measures of “forward looking costs” (for example Average Incremental Cost or AIC) represent estimates of what it would cost the incumbent PTO to expand its network and opera�tions sufficiently to carry the entrant’s interconnecting traffic, using today’s technology and “best practice”. Just as in the case of historic cost methodology, this method must incor�porate some way of estimating the annual cost of using the relevant capital assets (e.g. an allowed rate of return on those assets). Depending on the economic principles adopted by the regulator, an allocated share of common costs including overheads may or may not be added to the direct incremental cost of carrying the interconnect traffic.

(4)	Basing interconnect charges on the “Efficient Component Pricing Rule” (ECPR) or “Baumol-Willig Rule”. This rule, sometimes referred to by the names of its originators, propo�ses that the main basis for deciding the interconnect charge should be the revenue that the incumbent would have received from end-users if traffic previously carried by the incumbent had not, in fact, been diverted to the entrant’s network. The revenue forgone is referred to in the ECPR �methodology as the “opportunity cost” to the incumbent of providing interconnect service. The loss of end-user revenue is, in effect, “made up” by the interconnect charge. The ECPR formula is:

Price  =  Net AIC  –  Revenue forgone

	Here, “net AIC” means the extra costs that the incumbent PTO incurs in part of its network in order to carry the incum�bent’s traffic (reckoned according to the Average Incremental Cost concept, ie. the costs of new network capacity using to�day’s technology and “best practice”) minus any cost savings (again reckoned on the same basis) that the incumbent realises as a result of reduced traffic flows in other parts of its network because traffic has been diverted to the entrant.

	A further method may be used, not for setting interconnect charges but for defining a ceiling that they should not exceed:

(5)	Stand-Alone Cost (SAC). The SAC is the estimated cost, calculated on a “forward looking” basis as defined in Op�tion (3), that would be incurred in providing interconnection service only rather than jointly with other services.

	Several of these approaches (2, 3, and 4) require a means of allocating common costs, including network-related common costs and overheads. In the context of historic-cost calculations, these means are known collectively as “Fully Distributed Cost” (FDC) methods. Essentially, they involve:

·	“Attributing” to each service (e.g. the interconnection service provided to the entrant) the costs directly caused by providing that service.

·	“Allocating” to each service all the costs that cannot be attributed in this way, by using one or another allocation rule. Costs so allocated are “overheads”, such as the corporate finance or personnel functions, and costs (such as those of vehicles or network management) which are common to the production of two or more of the incumbent’s services.

�	The way that direct costs should be “attributed” is subject to a great deal of debate. In any case, most costs in telecommuni�cations are common costs and cannot be convincingly “attributed” at all. The main allocation rules that are used in practice belong to three types:

·	Output method: allocation proportional to the revenue generated by each service.

·	Input method: allocation proportional to the direct costs of each service.

·	Elasticity (“Ramsey pricing”) method: allocates largest shares of common costs to those services where demand is least influenced by prices (those that have the lowest “price elasticity of demand”).

	In practice, each of the four main methods of determining interconnect prices is in use somewhere, as Exhibit ES1 illustrates. In Japan, Method 1 was in use initially, but with no discount: the price charged for interconnect service was equal to the price of local calls between two residential customers in the same prefecture; but new arrangements based on Method 2 have now been developed. In the United States, prices for interconnection charged by the Regional Bell Operating Companies to the long-distance companies such as AT&T or MCI were originally based on Method 2. In a sense they still are, but rather than recalculating interconnect charges each year by using updated cost information, a “price-cap” approach is generally used which takes previous interconnect charges as a starting point and requires those charges to be reduced (in real terms, after allowing for inflation) by at least a specified amount each year. Methods 3 and 4 have been widely advocated by economists. Telecom New Zealand has proposed using ECPR (Method 4) and this principle has been upheld on appeal� in litigation with the entrant, Clear Communications; negotiations as to the actual interconnection terms are continuing.
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�	The advantages and disadvantages of these alternatives are a complex subject, but the most important points are noted in Exhibit ES2.

	A further factor that may affect interconnect charges is whether the regulator imposes accounting rules or structural rules with the effect of excluding certain parts of the incumbent PTO’s business (and hence the corresponding part of its costs) from consideration in calculating the price. Such rules are, for example, coming into force in the UK in 1995.



Impact of Accounting and Structural Rules

	Entrants and/or regulators often argue that the incumbent PTO should be viewed as comprising several distinct businesses. One of these, which operates a monopoly “bottleneck” in the PSTN, is often used in providing interconnection services. In the US before divestiture, for example, long-distance service had become competi�tive, but the Bell Operating Companies possessed a monopoly of the local network, indispensable for enabling independent long-distance companies to reach their customers.

	Regulators have often (but not always)� viewed the incumbent PTO as comprising the following two different busi�nesses within the overall activity of operating the PSTN and providing services via that network to the public. One business, sometimes called the “factory”, builds and operates the network and provides bulk capacity for the transport of calls: it is a “wholesale” business. The other business “buys” bulk capacity from the “factory” and sells service to end-users, performing numerous non-network functions needed in order to do this: marketing, sales, ��

Exhibit ES2

�customer service/customer inquiry functions, billing, collection and so on. This is a “retail” business�. Entrants often argue that inter�connect charges should compensate the wholesale business of the incumbent PTO (the “factory’) for the interconnection services it provides, but should not pay for any of the costs of the retail business, which performs no functions that the entrant wants.

	Reasons that regulators, and sometimes courts, have focused on such ideas include the following:

·	Concern about possible abuse by the incumbent PTO of its local bottleneck monopoly to favour the incumbent’s own long-distance business, either by (in effect) charging that business a lower price for use of the local network than entrants pay through their interconnect charges, or by giving it other privileges (for example, concerning the technical or operational aspects of interconnection).

·	A desire to ensure that cost of activities in the incumbent PTO which are not caused by the provision of interconnection services do not enter into the determination of interconnect charges.

	Regulators may respond (or not respond) to such concerns and arguments in any of four different ways:

(1)	No action: not adopting structural or accounting separation rules. This is the situation in Australia, Sweden, and New Zealand, for example.

(2)	Require accounting separation: define what parts of the incumbent PTO are to be considered the “wholesale” and “retail” businesses; require separate accounting for these businesses; and require interconnect charges to be based on consideration of the wholesale business alone. Impose non-discrimination requirements under which the incumbent �PTO’s retail business must pay the same amount for compa�rable use of the wholesale-business network as the incumbent pays through interconnect charges. A policy of this kind is coming into force in the UK in 1995.

(3)	Require structural separation: that is, require businesses designated as distinct by the regulator to be actually conduct�ed by separate business organisations. This, of course, re�quires a definition of exactly what is meant by “separate”, i.e. the degree of separation of management, business systems, facilities, and activities that is required by the regulator.

(4)	Require divestiture of one or more of the designated distinct businesses.

	A brief listing of the advantages and disadvantages of these alternatives is given in Exhibit ES3.



Recovery of Costs related to USOs and�Other Social Obligations

	Interconnect charges may include (explicitly or implicitly) an element intended to contribute to the costs of meeting social obli�gations such as:

·	Universal Service Obligations: obligations to provide service to isolated (usually rural) locations, low-income users, or the disabled at prices that do not fully cover costs (including a return equal to the cost of capital)

·	Obligations to provide emergency services free of charge

·	Constraints on “rebalancing” of prices for residential local service: the incumbent PTO is often prevented by regulation from “rebalancing”, i.e. from raising residential rates for access lines and local service enough to yield returns equalling or exceeding the incumbent’s cost of capital. Examples can be found in Argentina; in Mexico; in New Zealand through the “Kiwi Share Obligation”; and in the UK through price caps. The shortfall of revenue caused by such restrictions is called an “access deficit”.
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	A surcharge designed to cover both types of revenue requirement is sometimes known as an Access Deficit Contribution: OFTEL, for example, applies such a surcharge to some interconnect traffic�.

�	USO-related costs may fall on the incumbent PTO alone, or may fall on an entrant as well if the regulator imposes a USO on it. One refinement is “pay or play”, a policy followed by AUSTEL, which allows the entrant to choose either to accept USOs itself or to pay USO-related contributions to the incumbent PTO. Similarly, USO-related surcharges paid by the entrant may either flow directly to the incumbent PTO or be paid into a Universal Service Fund (as in the US).

	Key issues of interconnection policy in this area are:

·	Should a contribution to USO-related costs or access deficits be made in the form of a surcharge on the interconnect price, or should alternative methods be used to pay these costs? Possible alternatives include:

–	No contribution: all such costs are borne by cross-subsidy within the incumbent PTO’s business.

–	A surcharge on end-users.

–	A contribution from general taxation.

·	If a surcharge is levied on the interconnect charge, should it be “built in” to the interconnect charge or should the sur�charge be separate and explicit?

·	Should the interconnect-buyer be offered the option of “pay or play”?

·	If there is a surcharge, should it flow directly to the incum�bent PTO, or should it go into a Social Services Fund control�led by the regulator?

	In practice, a wide variety of different policies exists. Some form of USO contributions or ADCs exists in most countries where competitive entry has been allowed into basic telephone service. The surcharge is explicit in Australia (where AUSTEL levies a USO surcharge) and the UK (where OFTEL levies an ADC). So far only �Australia has adopted “pay or play”. Only the US has a Universal Service Fund�, although this approach is now under discussion in the UK, following its inclusion as an option in a recent OFTEL consultative document.

	Economic theory tends to argue that direct funding of USOs from taxation, combined with rebalancing to align the price of local telecommunication service with its costs and thus eliminate the access deficit, is desirable. In some countries, for example Chile, this approach has been used, and in several places (including the US, with its Rural Electrification Administration, and in the EU pro�gramme of regional grants) public subsidies coexist with inter�connect surcharges that provide most of the social-services subsidy. The issues are discussed in detail in the report, and more extensively in Briefing Report No. 2 in this series.

The Structure of Interconnect Pricing

	There are four key issues concerning the structure of inter�connect pricing, in addition to the question just considered, i.e. whether or not a separate USO-related surcharge or ADC should be added to the interconnect charge:

·	Capacity charging: some entrants (for example, Mercury in the UK) argue that interconnect charges should be levied on the basis of a flat monthly payment for the capacity on the incumbent PTO’s network that is set aside for carrying the entrant’s interconnecting traffic (this is known as “capacity charging”), and not on the more usual basis where all or most of the payment for interconnection is in the form of a charge per minute of interconnect traffic carried. The essence of the case for capacity charging is that it ensures that, if an entrant can find innovative ways to use the incumbent PTO’s network capacity especially efficiently (for example, through pricing or marketing approaches which increase the proportion of traffic occurring at off-peak times), the entrant can benefit economi�cally and has the incentive to maximise economic efficiency.

�·	Averaging vs. de-averaging: the interconnect charge paid by an entrant may be uniform (for example, a fixed amount per minute of interconnecting traffic carried) or may vary depending on one or more of a wide variety of factors, notably:



–	Geographic region.



–	Traffic volume.



–	Distance travelled between the entrant’s Point of Interconnection� and the destination.



·	Bundling vs. unbundling: pricing for interconnection may either be “bundled”, so that a single price is charged for a standard set of interconnection functions (whether the entrant uses all of them or not), or “unbundled”, so that the entrant is offered a “menu” of interconnection functions from which to “pick and choose” (as described in the next section) and the entrant can specify the interconnect functions it requires and pay only for those.



·	Charges to interconnecting carriers vs. charges to end�users. While in most countries interconnect charges are paid entirely by the carriers which buy interconnection services from an incumbent PTO, there is an economic case for collecting part of the charge from end-users instead. In particular, the costs being recovered through interconnect charges may be divided into Traffic Sensitive (TS) and Non-Traffic Sensitive (NTS) parts, and there is a particularly cogent economic case for recovering the NTS part from a flat monthly charge paid by end-users.

�Non-Price Aspects of the Terms of Interconnection

	The terms of interconnection other than price are also of great importance to entrants. Like the interconnection price, they have a large impact on an entrant’s costs (though not the huge impact that the price itself has); they also have a very large impact on the quality of service that the entrant can provide to its customers.

	Key questions concerning non-price aspects of intercon�nection are:

(1)	At what locations (POIs or POPs) will the incumbent PTO provide the entrant with interconnection?

(2)	Will co-location be permitted? Will the entrant be allowed to place equipment in the incumbent’s switching centres and, if so, on what terms?

(3)	Where in the incumbent PTO’s overall network archi�tecture is interconnection provided to the entrant (for example, where in the hierarchy of transmission lines and switches)?

(4)	Whether or not Equal Access is provided? Under Equal Access, a telephone user whose local-loop connection is provi�ded by the incumbent PTO can select a carrier other than the incumbent as the provider of long-distance or international service without any disadvantages perceptible to the user. In the absence of Equal Access, the user must dial many additional digits and may experience poorer service quality.

(5)	What other interconnection functions (as defined in the report) will the incumbent provide?

(6)	What degree of unbundling of interconnection functions will be provided in practice, and how will the functions be defined?

(7)	What quality of service will the incumbent commit itself to provide, and according to what measures of quality?

�(8)	What arrangements will apply for identifying and clearing faults? Arrangements for identifying network faults may affect the entrant’s traffic within its own network or through the incumbent PTO’s network. Arrangements are needed for handling of fault reports (“trouble tickets”), diag�nosis of faults, and assigning responsibility for clearance of faults.

(9)	What information-disclosure obligations will be placed on the incumbent PTO, and possibly also on the entrant, to make interconnection arrangements workable in practice?

(10)	What arrangements will apply for billing, verification of bills, and resolution of billing disputes?

(11)	What arrangements will be made to protect information about an interconnect-buyer’s customers and their traffic: since such information is inevitably readily available to the incumbent PTO as a by-product of providing intercon�nection service? Such arrangements may be made to protect customers’ privacy, or to prevent the incumbent PTO gaining an unwarranted competitive advantage, or both.

	Current regulatory practice as regards these different non-price aspects of interconnection is discussed in depth in the report. Based on our review of international experience, and on the authors’ personal experience, the following considerations emerge as especially important:

·	Requiring the incumbent PTO to permit co-location of the entrant’s equipment at the incumbent’s switching centres (as is done in Australia) has important operational and cost advantages for the entrant, and thus encourages competitive entry�.

�·	How the entrant’s network interconnects, in relation to the incumbent’s overall network architecture, is very important for the entrant’s ability to provide a good-quality service, and generally to compete effectively. In particular, it is highly desirable that the entrant should receive trunk-side intercon�nection, in which its network connects to the incumbent PTO’s local switches in much the same way as the incum�bent’s own long-distance network. Line-side interconnection, in which the entrant’s network connects to the incumbent’s local switches just like an ordinary end-user, is much less satisfactory.

·	Equal Access interconnection makes it possible for the entrant to provide service that is functionally indistinguishable by its customers (for example, in terms of the number of digits that they must dial) from the service provided by the incumbent. Without Equal Access, the entrant operates with a large artificial competitive disadvantage.



PART II	INSTITUTIONS AND PROCESSES FOR DECISION-MAKING ABOUT INTERCONNECTION

	Regulators can handle the process of decision-making about interconnection in any of six different ways:

(1)	Specifying general regulatory rules for interconnection (for example, specifying that interconnection agreements should be published, that pricing should be based on specific cost-based principles, or that the incumbent must not discriminate among different entrants), but not determining the price or other detailed terms of interconnection.

(2)	Deciding the terms of interconnection in specific cases from the outset, as in the case of FCC approval of tariffs for interconnection in the United States. Such decisions may be made on the basis of general rules or ad hoc.

�(3)	Deciding the terms of interconnection in specific cases, but relying in the first instance on commercial negotia�tion between the entrant and the incumbent PTO, and intervening only if and when the parties cannot agree. Again, this may be done on the basis of general rules or ad hoc.

(4)	Relying primarily on commercial negotiation between entrant and incumbent, but subject to the regulator’s approval of the resulting agreement. This form of “light touch” regulation (used, for example, in Australia) tends to give the entrant and the incumbent more leeway, delegating more to be decided through the market mechanism than do methods (2) and (3).

(5)	Resolution of interconnection disputes by authorities other than the regulator. Possibilities under this heading include:

·	Compulsory arbitration.

·	Action by specialised competition-policy (“anti-trust”) institu�tions.

·	Decision-making by the courts, often based wholly or mainly on competition law.

(6)	Informal consultative efforts, and pressures for agreed solution, by the regulator.

(7)	Complete deregulation of interconnection.

	As Exhibit ES4 indicates for a limited number of case-example countries, all of these alternatives are in use in one country or another that has made the transition from monopoly to competi�tion. The advantages and disadvantages are discussed in the report; but the balance of advantage between them depends very much on market conditions, and on the general tradition and environment of law and public administration in the country concerned.
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�PART III	REGULATORY ISSUES AND PRICING FOR SPECIFIC TYPES OF INTERCONNECTION

CPE Type Approval and Attachment

	The principal policy choice concerning CPE attachment is:

·	Whether it should be regulated at all?

	The subsidiary policy choices are:

·	If CPE attachments are to be regulated to some degree at least, what method will be used:

–	will technical standards and criteria be established for the approval of CPE?

–	will type-approval of each individual type of CPE be required or will providers be allowed to “self-certify” that their CPE complies with the applicable standards?

–	if approval is required, will a government agency do the testing needed to verify compliance with standards, or will the regulator delegate this function to independent testing agencies?

·	If use of CPE (specifically, PBXs that are “leaky”, ie. connected to private networks) by business users to replace certain public-network functions raises concerns about consequential loss of cross-subsidies to residential users, or about the fulfil�ment of “social” obligations generally, will the regulator:

–	take no action, on the grounds that the loss of cross-subsi�dies is less important than the desirability of competition?

–	place restrictions on how PBXs can be interconnected to the PSTN?

–	place no such restrictions, but impose a charge on PBX users designed to offset the loss of cross-subsidies?

	There has been a strong and widespread movement towards an open marketplace and minimal regulation in the provision of CPE and its attachment to the PSTN (including the provision and mainte�nance of inside wiring within end-users’ buildings). Highly restrictive �policies are found today mainly in certain developing countries, but in very few industrialised countries. 

	The arguments for highly restrictive controls on CPE (mainly the idea that defective CPE products supplied by independent providers would harm the network) have largely been discredited by practical experience. The current situation is that:

·	In a few countries regulatory control of CPE has been partly dismantled (in Hong Kong, controls apply only to multi-line CPE such as PBXs; otherwise any products complying with minimal technical requirements set out in PTO tariffs may be attached to the PSTN).

·	In other countries, the regulator continues to apply controls to CPE attachment, but does not require compliance testing of new CPE types and type approval prior to their attachment to the PSTN, relying instead on “self certification” of compliance by the suppliers; this is the situation in the United States, for example.

·	Regulators in numerous countries (Germany and the UK, for example) operate a type-approval system. In some cases, authority to test CPE for compliance with technical standards and to grant approval has been delegated to recognised independent testing bodies (in Germany, for example, such authority has been delegated to an industry association, TüV).

·	In the authors’ view, self-certification has large advantages in terms of avoidance of delay and facilitating innovation, avoid�ance of regulatory costs, and achievement of a “level playing field” for competition in the CPE market between the incum�bent PTO and other suppliers.

Interconnection of Private (“Corporate”)�Networks and the PSTN

	Consider a business corporation that has established a world-wide network for its own in-house communications needs, using PBXs as switching nodes, together with leased lines rented from the incumbent PTO (or in certain cases from entrants) in a variety of countries. Suppose that the network has a node in London, and a �node in Frankfurt, but not in Bonn. It would be much less costly to carry calls from London to Bonn via the private network to Frankfurt and then onward via the PSTN to Bonn, than to go directly from London to Bonn via the PSTN. The regulatory question is: should private networks be permitted to interconnect freely with the PSTN in this way? We introduced this issue in the previous section using the US expression “leaky PBX”; it has all the same dimensions of interconnection policy that we considered in Part I: pricing, contribu�tions to the incumbent PTO’s USO-related costs and/or access defi�cit; and non-price attributes of interconnection.

	In practice, the major policy choices are:

(1)	Whether to allow the private network to transfer calls from leased-lines to the PSTN (or to receive and forward calls from the PSTN) at one end of the call.

(2)	Whether to allow this at both ends of the call.

(3)	Whether to impose a “leaky PBX” surcharge.

	The distinction between (1) and (2) may seem petty, but is important in practice, especially for international calls: in that case, questions of national regulatory jurisdiction mean that double-ended interconnection has a different status from single-ended intercon�nection.

	Our review of international experience shows a strong trend towards an unrestrictive regulatory stance on all three questions, constrained however by the need for consent from regulatory authorities at both ends of a call if double-ended interconnection is to be allowed on international links. Such arrangements in effect by�pass the PSTN (and hence the associated international financial arrangements for PSTN traffic)�.

	While there is an economic case for “leaky PBX” charges, few countries other than the US have implemented them in practice.

�	The main points of our assessment of the advantages and disadvantages of the policy alternatives are:

·	The case for unrestricted “single-ended” interconnection is very strong.

·	So is the case for “double-ended” interconnection, subject to the requirement for bilateral consent between the regulators of the two countries involved. It is notable that the ITU D�series Recommendations have been amended to facilitate this; and it is possible to envisage a further step toward positively encouraging it.

·	There is a valid economic case for “leaky PBX” surcharges, but the complexity of administering such a programme (given the large number of private network nodes) seems to have weighed heavily against adopting such a policy in most countries.

Additional Issues Raised by the Interconnection of�New Local Fixed-Service Carriers to the PSTN

	In Part I we discussed most of the issues that affect the interconnection of new local fixed-service carriers, such as fibre-optic Metropolitan Area Networks (MANs)� or cable TV operators, to the PSTN. The same issues and policy alternatives (pricing principles, for example) apply to other types of fixed-network interconnection such as interconnection of new long-distance carriers to the incumbent PTO’s local networks. However four issues that are particularly important in the special case of new local networks are:

·	Universal service repercussions.

·	Unbundling.

·	Number portability.

·	Reciprocity of interconnect pricing.

�	Two of these issues (number portability and reciprocity) do not generally arise if an entrant is a long-distance carrier (as in the case of MCI in the United States�) interconnecting to the incum�bent PTO’s local network. Number portability is not normally an issue in this case� because end-users continue as subscribers to the same local telephone company and retain the same telephone number regardless of which long-distance carrier they use, and reci�procity is not an issue because the long-distance entrant needs to use the local network of the incumbent PTO, but not vice-versa.

	Practical experience with local-service interconnection is limited, as the only countries that have liberalised the local-network market place are Australia, Japan (subject to certain limitations�), New Zealand, the UK, and the US (in the Federal jurisdiction and some State jurisdictions). In New Zealand, most States of the US, and several other countries, the conditions that will apply to such interconnection are still under discussion.

	The principal issues involved are:

(1)	The great extent to which a new local entrant is able to “cream skim” profitable localities (with high traffic density and low unit cost) means that the funding of USOs and access deficits is an especially significant issue in the case of local-network entry.

(2)	The issue of unbundling tends to take a different emphasis than in the “classic” case of long-distance entry. Local en�trants, in addition to benefiting from unbundling of network functions, often need unbundling of geographic elements of the incumbent PTO’s network as well. A new local fibre-optic Metropolitan Area Network (MAN) with its own local switches and transmission links might use the incumbent PTO’s local loops only to reach certain customers, but not use the incumbent’s switches. On the other hand, some cable TV operators may want to provide only the local loop, and not the local switch or transmission between switches; or to pro�vide the local loop and local switch but not transmission.

(3)	If telephone users can change to a new carrier without changing their telephone number (i.e. “number portability” is provided), this removes a major inhibition to changing carriers, and hence lifts a major barrier to competitive entry and a major competitive handicap facing new local carriers.

(4)	The operational requirement that some calls originating on the incumbent PTO’s network will terminate on the new networks operated by entrants, as well as vice versa. Thus there is “symmetry” or “reciprocity” of interconnection in principle, even though, at first, most calls originating on the entrant’s network will require interconnection to the incumbent’s network, and only a very small proportion of calls originating on the incumbent’s network will require interconnection to the entrant’s new network.

	The policy choices involved from the point of view of the regulator are therefore:

·	Whether to re-examine the principles concerning financial contributions to cover USO-related costs and access deficits in the context of entry into the local-network marketplace.

·	Whether to require unbundling of geographic elements of the incumbent PTO’s network such as local loops, local switches or local transmission links�.

·	Whether to require number portability (which has significant technical implications for the incumbent PTO’s network and information systems).

·	Whether to require reciprocal interconnection payments from the incumbent PTO to the entrant, and on what terms.

�	The following notes provide a very brief summary of our review of international experience, and of key points concerning the advantages and disadvantages of alternatives in each of these cases.



USO-related contributions and ADCs

	In most countries, regulators have taken the view that existing arrangements for such contributions (the UK’s ADCs, for example) can deal satisfactorily with interconnection of new local networks. However, in some countries, adjustments may be needed. In the US, where the existing arrangements were put in place at an early stage, before local-network entry was significant, Ameritech’s structural and regulatory proposals for a competitive local market� call for re-examination of these arrangements, and Professor Eli Noam� of Columbia University has proposed a new comprehensive framework for USO-related contributions, called NetTrans, according to which all carriers would pay contributions proportional to their value-added�, and receive offsetting credits based on the USOs that they themselves undertake or pay others for – essentially a sophisticated form of “play or pay” system.



Unbundling

	Economically-efficient competitive operation of independent local networks requires a degree of unbundling of distinct parts of the incumbent PTO’s network such as local loops, local switches, or �transmission links. Such unbundling can increase the degree of complexity of interconnection policy from the regulator’s point of view, but this can be minimised by delegating details to negotiation between the incumbent PTO and the entrant, overseen by the regulator. A degree of unbundling of this kind has been required by the FCC as part of its “expanded interconnection” decisions, and a more comprehensive unbundling has been proposed by Ameritech as part of its “Advanced Universal Access Plan”.



Number Portability

	As yet, no national regulatory jurisdiction requires number portability for access-line numbers. However, the matter is under active consideration by OFTEL in the UK, by State regulators in the US�, and in several other countries.



Reciprocity

	Reciprocity of interconnection payments between entrants and incumbents already operates in the UK (on the basis of an equal fixed interconnect price in both directions, as in the BT/NYNEX interconnection agreement)�. In other countries, the issue is still under consideration: in the US, for example, the reci�procity principle is included in Ameritech’s Plan, but does not yet apply in practice.



Interconnection of Cellular Networks and �Other Mobile or “Wireless” Systems

	Cellular and other wireless systems need interconnection to the PSTN and leased lines provided by the incumbent PTO. Over 90% of cellular calls terminate or originate on the fixed PSTN. In �addition to PSTN interconnection, cellular operators need to use leased lines (often provided by the incumbent PTO) or their own fixed transmission lines to link their base stations, mobile switches (often called MTSOs�), and points of interconnection with the PSTN.

	Many considerations affecting the price and non-price terms of interconnection are the same as in the case of fixed network interconnection, but some regulatory issues are peculiar to intercon�nection of cellular and other wireless networks:

·	A much higher proportion of call attempts fail when a fixed telephone calls a mobile telephone (which is often switched off or unreachable) than when a fixed telephone calls another fixed telephone. Regulators in some countries have consi�dered it necessary to allow for this in devising a fair and consistent overall set of interconnect charges. In Australia, for example, a “flagfall” charge is made for each call attempt in addition to a charge per minute for completed calls.

·	Because links between base stations, MTSOs, and POIs have a large impact on a cellular operator’s costs, their pricing (when provided by the incumbent PTO) and the cellular operator’s right to provide such links itself, if it so wishes, are critical issues. For example, in France and Norway the entrant is not allowed to “self provide”, and was initially charged the full retail price for leased lines. Now the regulatory agency in France has required substantial discounts from retail prices on leased lines (and switched interconnection), and the entrant in Norway has petitioned the regulator to be allowed to “self provide” its links.

·	Generally the issue of “wholesale” pricing versus “retail” pricing of interconnect has largely been settled in favour of “wholesale” pricing in the case of fixed-network intercon�nection (even where the “wholesale”/”retail” concept is not used explicitly). In the case of cellular and wireless services, however, the issue is still contentious. For example, until �September 1994 the cellular entrant in France, SFR, paid the full retail call price for interconnecting calls as well as the full retail price for leased lines. The regulator then required a 20�25% discount to be applied; the regulator increased this discount to 50% in June 1994, though its decision is still contested.

·	Similarly the question of “line side” versus “trunk side” inter�connection, already settled in favour of trunk-side for fixed-network interconnection in most countries where competition has been established, is still in contention for cellular intercon�nection.

·	Finally, reciprocity of interconnection payments is an issue for cellular interconnection in much the same way as in the case of interconnection of new local fixed networks.



Interconnection of Satellite Systems

	Setting aside the use of satellite systems such as EUTELSAT or INTELSAT by incumbent PTOs as a transmission medium (which does not fall within the scope of this report), the interconnection of satellite systems emerges as a distinct item on the regulatory agenda in two main contexts:

·	Where satellite networks using very small aperture terminals (VSATs) are:

–	Extended to carry calls via the PSTN (in much the same way as conventional private networks).

–	Used to carry public switched traffic.

·	Where satellite systems (in practice, the new types of non-geostationary systems known as “Big LEOs”) are used to pro�vide public mobile services (and possibly, in some circum�stances, fixed services as well) in a competitive marketplace.

	The complex interconnection issues raised by “big LEOs”, summarised in this report, were discussed in depth in Briefing Report No.3; they are not covered in this summary.

�Interconnection of Providers�of Value-Added Services

	The main regulatory issues are:

·	Whether VANS providers independent of the incumbent PTO are entitled and permitted to be interconnected at all.

·	Whether network features of the PSTN (and Public Switched Data Network) are to be unbundled for VANS providers.

·	Whether VANs providers are to be accorded other intercon�nection privileges, such as discounted pricing and trunk-side interconnection like fixed-network entrants, or are to be treated like any large end-user.

·	Whether VANs providers should contribute to the incumbent PTO’s USO-related cost and/or access deficit.

	In an increasing number of countries (including many that permit no other kind of competitive entry except competitive supply of CPE) the first question has been settled in favour of competitive entry of VANs providers. The benefits are compelling, in terms of the range of advanced telecommunications applications thereby made available at low prices.

	Interconnection issues, however, often continue to be contentious:

·	Unbundling of PSTN and PSDN network features can be very helpful to VAN entrants because of their specialised require�ments. Failure to unbundle can place such entrants at a competitive disadvantage relative to the incumbent PTO, since it can then favour its own VAN affiliate by allowing it full access to all the functionality of the basic network either on concessionary terms or unbundled terms not available to inde�pendent VAN providers. In the United States, these considera�tions originally moved the FCC to require structural separation of the enhanced-services activities of AT&T and the RBOCs�; subsequently it substituted the non-discrimination unbundling �requirements known as Comparatively Efficient Interconnect�ion (CEI) and Open Network Architecture (ONA)�. The same provisions have in effect made trunk-side interconnection and most technical and operational privileges of fixed-network interconnection available to VAN providers as well.

·	The question of interconnect pricing and USO-related (or ac�cess deficit) contributions remains controversial in many coun�tries. In most jurisdictions, even where competition is favou�red, VAN providers still pay retail prices for interconnection; but then they do not pay USO-related contributions or ADCs. In the European Union, Open Network Provision (ONP) legis�lation requires “cost-oriented” charges for interconnection, for VAN operators as well as cellular operators, which points towards treating VAN providers in a similar way to operators of basic telecommunication services (cellular and fixed) which seek interconnection to the incumbent PTO’s network.



Interconnection in a “Network of Networks”

	As the current situation in the United States and the UK dem�onstrates, interconnection can become quite complex as com�petitive entry proliferates, and as multiple types of competitive role (eg. long-distance carrier, Metropolitan Area Network, specialised satellite operator) proliferate. The dynamism of such a situation has great potential for economic benefit, but it requires positive action to:

·	Avoid excessive regulatory complexity, with its associated costs and tendency to cause delays and uncertainty.

·	Protect service quality for calls which traverse several different operators’ networks.

·	Manage the numbering plan.

�	This can certainly be achieved, if planned from the outset. We assume in the report that the key elements in successfully regulating a “network of networks” are:

(1)	Uniform treatment of different classes of “interconnect buyers”, with standard published tariffs for interconnect charges. There is very little justification for discriminating be�tween fixed-service carriers and cellular or “wireless” carriers in this regard�, and relatively little in the case of VANs�.

(2)	Joint industry-wide management of quality standards (includ�ing allocation of allowed end-to-end impairments among the different carriers) and of certain key architectural features of the interconnected “open network”.

(3)	Centralised management of the numbering plan.

	Items (2) and (3) may be delegated by the regulator to indus�try associations or similar bodies, subject to overall policy direction by the regulator, as is done today in the United States�.

PART IV 	A “SCENARIO” FOR INTERCONNECTION POLICY

	With the analysis of numerous different aspects of intercon�nection discussed above as background, it becomes natural to ask:

	“Bearing in mind the experiences and insights reviewed in Parts I through III (and setting aside for purposes of discus�sion the institutional peculiarities that must of course be �taken into account in individual countries), what features of interconnection policy can reasonably be proposed to regu�lators in countries which are now making a transition from monopoly to competition?”

	Even though national circumstances and policy fundamentals vary so widely that no general “recommendation” of a preferred interconnection policy could be appropriate or useful, a response to this question may be helpful to national policy makers as they either develop an interconnection policy for a newly-competitive environ�ment or review and critique existing policies. We have developed an answer in the form of “Scenario X”, an effort to devise an approach to regulating interconnection sufficient to create an environment favourable to successful competitive entry and the efficient opera�tion of a competitive market, while rigorously avoiding complexity.

	“Scenario X” is not a recommendation. Instead it is an illustration of a minimal regulatory framework for interconnection policy, adoptable as a rough-and-ready temporary solution for a national telecommunication regulatory authority whose resources (in terms of funds, personnel, and expertise) are extremely limited for the time being.

	The main features of “Scenario X” are as follows:

·	Level of interconnect charge

–	The regulator specifies it from the outset.

–	The specified interconnect charge is based on the PTO’s prices to end-users, adjusted by a percentage discount. The discount rate is determined by a benchmarking exercise that reflects the ratio of interconnect charges to end-user prices in a more or less small selection of other countries; approximate data on such ratios is fairly easily available from published sources. The regulator may adjust the benchmark discount rate downward so as to allow the PTO to recover part of its USO cost and access deficit via the interconnect charge.

�·	Structure of interconnect charge

–	Averaged.

–	Bundled.

·	POI locations

–	Entrant may designate its preferred POIs, subject to:

•	Giving reasonable notice of its requirements.

•	A definite limit on the number of local switches that the incumbent PTO must adapt per year.

·	Co-location

–	Not required, but may be provided if the incumbent PTO is willing.

·	Architecture

–	Trunk-side interconnection required.

·	Accounting or structural separation of the incumbent PTO

–	Not required.

·	Quality standards for interconnection

–	Conformity required to prevailing international standards.

·	Equal access

–	Required only if incumbent PTO’s switches are digital.

·	Uniform treatment of interconnect-buyers whether they provide fixed service, mobile cellular service, wireless service, or satellite service

	The fundamental merit of “Scenario X” is that it provides a framework for competitive entry without overtaxing the capabilities of a regulatory authority whose resources are severely limited for the time being. This framework of interconnection policy is suitable for such a setting because it is sparse, transparent, and decisive.

�	It scarcely need be said that as the regulatory authority acquires experience and resources, it can and probably will move toward more complex forms of regulation more delicately attuned to the country’s circumstances. Further, of course, as and when the structure of the country’s telecommunication markets becomes more competitive, the regulatory authority can amend its inter�connection policy framework in the direction of deregulation.
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�	We use the term “regulator” generically to denote the institution or institutions in each country that make decisions about interconnection policy. There may or may not be a telecommunications regulatory agency as such in any particular country: alternative arrangements and their “pros and cons” are discussed in depth in Briefing Report No. 1 in this series. 

�	In Japan, these are known as Type I carriers.

�	Known as Type II carriers in Japan. Thus resellers (or “resale carriers”) providing basic telephone service are Type II carriers: this classifi�cation applies even if they own their own switching plant, provided they own no transmission plant.

�	In Member States of the European Union, policy is shaped at the Union level as well as at the national level. In the United States, most matters concerning intra-state telecommunications are decided by the Public Utility Commissions (PUCs) of the individual states.

�	In practice, certain matters have been the subject of litigation and/or proceedings before New Zealand’s Commerce Commission, the competition-policy agency. The government possesses certain reserve powers, which have not been used.

�	For brevity, we refer to the party buying interconnection services from an incumbent PTO as “the entrant”. In certain important cases, the buyer is not in fact an entrant: the most notable example being AT&T in the US, which (since divestiture in 1984) buys interconnection services from the Regional Bell Operating Companies (RBOCs) in the same way as long-distance entrants such as MCI or Sprint.

�	Telecom Corporation of New Zealand v. Clear Communications, Privy Council Appeal No. 21 of 1994, Judgement delivered 19 Oct. 1994.

�	The description that follows does not apply to the United States. In the US the debate about structural issues has focused on the boundary between the local and long-distance businesses of the incumbent PTO (or, since the AT&T divestiture, multiple incumbent PTOs), and between the basic-services business and the enhanced-services business.

�	Some incumbent PTOs (BT or Telstra, for example) are literally organised in this way. In other cases, the distinction between the different businesses is more conceptual, although it may be embodied in accounting systems and financial reporting.

�	In principle, the ADC concept applies to all interconnect traffic carried on the incumbent PTO’s network on behalf of entrants, but OFTEL can and does grant waivers so that entrants only begin to pay ADCs once certain threshold levels of market share have been met.

�	In fact more than one fund. The detailed mechanics are outlined in Briefing Report No. 2

�	Known in the United States as Point of Presence (POP). Although there is a slight difference of definition between the term POP and the term POI as used in some other countries, it is not of practical importance for the policy alternatives considered in this report.

�	FCC policy in the United States also favours requiring incumbents (the RBOCs) to allow co-location, as does regulatory policy in certain States (notably New York State). However, the courts have over-ruled this on general constitutional grounds, ruling that the FCC does not have sufficient legal powers to order co-location.

�	International operating agreements, providing for inter-carrier settlements based on “accounting rates”.

�	Known in the US as Alternative Local Telecommunications Operators (ALTs) or Competitive Access Providers (CAPs).

�	MCI now also bypasses the local incumbents (RBOCs and LECs) to some extent.

�	Except for (800)/0800 or similar services.

�	New local carriers are licensed, but interconnection is a major problem for them for reasons explained in the report.

�	Known in UK terminology (and in numerous other countries) as “junctions” and in US terminology as “inter-machine trunks”.

�	Ameritech: Petition for a Declaratory Ruling and Related Waivers to Establish a New Regulatory Model for the Ameritech Region, before the Federal Communications Commission, March 1, 1993. See especially the attachment: “Customers First: Ameritech’s Advanced Universal Access Plan”.

�	Eli Noam, “NetTrans Accounts” (NY, Columbia Institute for Tele-Information Working Paper), 1994.

�	“Value added” is defined in the NetTrans proposal as revenue minus input costs other than cost for labour or capital (interconnection payments would be counted as input costs).

�	Access line number portability falls within jurisdiction of the State Public Utility Commissions rather than the Federal (FCC) jurisdiction.

�	This agreement applies to interconnection between BT and local telephone networks operated in the UK by NYNEX in conjunction with its Cable TV business.

�	Mobile Telephone Switching Offices.

�	In the “Computer II” decision of the FCC.

�	In the “Computer III” decision, which has had a chequered history on appeal in the courts.

�	Minor exceptions are discussed in the report.

�	The main issue here is whether to offer VANs/ESPs concessionary interconnect charges rather than end-user prices when it may be administratively cumbersome to validly identify VANs/ESPs and collect such charges together with a USO contribution or ADC.

�	However, the delegation is to Bell Communications Research, which is owned by the RBOCs. In a fully competitive environment, control of the body managing the numbering plan would have to be either fully independent (as proposed by the Ameritech UAP) or jointly between the incumbent PTOs and the entrants.
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