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Section 1. Introduction  

Liberalization of telecommunications markets worldwide has created the need to 
interconnect rival networks.  The network rivalry generally involves an incumbent 
service provider and one or more new entrants.  The incumbent may be a private 
company that formerly had a monopoly for telecommunications services, or a 
government ministry that was formerly a monopoly and is now somewhere on the path to 
corporatization or privatization.  Interconnecting networks is necessary to ensure that 
customers of one network are able to communicate with customers of other networks.  
Because the incumbent’s former monopoly position provides it with all existing 
customers at the start of market liberalization, interconnection with the incumbent is the 
most critical interconnection that entrants face and is the focus of most interconnection 
debates.2  

Prices and terms3 for interconnecting with incumbents have been the most controversial 
interconnection issues.  Prices are controversial because they affect profitability and the 
development of competition.  In general, higher interconnection prices are thought to 
favor incumbents because higher prices preserve or enhance incumbents’ revenue streams 
and raise entrants’ costs.  Conversely, lower interconnection prices are thought to favor 
entrants because lower prices mean lower entry costs, allow entrants to use incumbents’ 
networks and pay less than what it would cost the entrants to build their own networks, 
and decrease incumbents’ revenues.  Terms for interconnection are controversial because 
they define what it is that service providers receive when they obtain interconnection 
with another provider’s network.  For example, terms that require an entrant to obtain 
interconnection at a high level in the network hierarchy forces an entrant with an 
extensive network to purchase more transport and switching than is necessary.4  

The interaction between prices and terms is also important to profitability and 
competition. For example, higher interconnection prices favor incumbents only as long as 
incumbents are able to exercise market power over the new entrants.  Given sufficient 
time, low entry barriers, and terms that allow interconnection close to customer locations, 
entrants can bypass uneconomically high prices by building their own networks.  On the 
other hand, lower interconnection prices provide incumbents with an incentive to 
improve profits by maintaining higher market shares in the more lucrative retail markets.  
Incumbents may try to maintain these higher market shares by offering only restrictive 
interconnection terms.  

Despite the importance of interconnection prices and terms, only recently have there been 
efforts to systematically collect and analyze worldwide data on interconnection 
policies.6   As an initial step to fill this void, the Public Utility Research Center (PURC) 



conducted a survey of interconnection policies.   This survey included literature and 
document searches, and a formal survey of non-U.S. regulators.  

This report updates the earlier research findings.  Specifically, additional data are from 
NTT, the European Union (EU), and the Asia-Pacific Economic Cooperation (APEC).  
We continue to find that countries are implementing a diverse mix of telecommunications 
interconnection policies.  The US and the UK appear to have the most aggressive 
policies, tending to adopt policies that would generally be seen as favorable to new 
entrants.  Most countries require service providers to negotiate interconnection 
agreements, but the number of issues open to negotiation varies considerably.  When 
negotiations fail, most (but not all) countries have the regulator intervene.  

Regarding prices, OECD countries are generally adopting cost-based or cost-oriented 
standards for prices, but the prices that result from these policies vary greatly.  The 
Baumol-Willig rule has emerged only in New Zealand (although it has since been 
replaced by lower prices), although Uganda and Columbia could be seen as having 
something in the spirit of the Baumol-Willig rule.  

The remainder of this report has three sections.  

• Section 2 – Types of Interconnection explains the types of interconnection found 
in the research.  

• Section 3 – Results reports the data collected.  
• Section 4 – Conclusion examines patterns, contrasts results with other studies, and 

suggests further research.  

   
Section 2 Types of Interconnection  

This project examined prices and terms for domestic telecommunications.  It did not 
examine settlements and interconnection for international calling.  The focus was on 
traditional voice services because these services continue to provide a large majority of 
telecommunications revenues even though data and information services are increasing in 
importance.  

Where available, this project collected data on the following types of interconnection:7  

1. Wireline to Wireline  
2. Wireline to Mobile  
3. Mobile to Wireline  
4. Mobile to Mobile  
5. Long distance to Local  
6. Between competing or overlapping networks -- This includes interconnections between 
a mobile network and a wireline network serving overlapping geographic areas.  It also 
includes interconnections between wireline networks whose areas overlap, or between 
mobile networks whose areas overlap.  



 

7. Between non-competing networks -- This includes, for example, interconnections 
between a local network and a long distance network.  

   

 
   
   
   
   

   
Section 3 Results  

This section provides the results of the survey and other research.  There is one 
subsection for each country for which data were collected.  Data reported include the 
regulatory authority, the process for determining interconnection prices and terms, 
allowed Points of Interconnection (POIs), the settlements process, and the 
interconnection prices.  
   

Australia  

Regulator  
The Australian Competition and Consumer Commission (ACCC) is the economic 
regulator.  The Australian Communications Authority (ACA) is the technical regulator.  
This is a recent change.  Previously, Austel was both the economic and technical 
regulator.  As part of a general move to centralize economic regulation in Australia, 
recent legislation eliminated Austel and divided its responsibilities between the ACCC 
and the ACA.  

Process for Determining Interconnection Prices and Terms  
Under Australian law, the first step in the price-setting process is for the ACCC to 
establish a service description.  Then the service providers negotiate prices and terms.  If 
negotiations fail, the ACCC settles the dispute using Telstra’s approved undertakings.  



Telstra is the incumbent service provider.  As of the time of this report, the ACCC was 
reviewing Telstra’s proposed undertakings for the fixed network (Public Switched 
Telephone Network or PSTN), digital mobile (GSM), and analogue mobile (AMPS).8   In 
evaluating Telstra’s proposed undertakings, the ACCC is applying previously developed 
pricing criteria.  These criteria are discussed below.  

Points of Interconnection  
Service providers negotiate POIs.  In general, interconnection is allowed at any level of 
the switching hierarchy.  

Settlements Process  
Service providers pay interconnection to other providers for originating and terminating 
calls.  Customers pay only their own carrier.  

Interconnection Prices  
The ACCC’s standards for interconnection prices include whether the prices are 
consistent with the prices Telstra charges itself for the same or similar services and the 
Commission’s incremental cost standard.  The ACCC’s incremental cost standard is Total 
Service Long Run Incremental Cost (TSLRIC).9   ACCC will also make international 
comparisons of the prices in the undertakings to those for similar services.10  

Appendix A, Tables 1 and 2 provide Telstra’s proposed undertakings prices for PSTN 
and AMPS interconnection.11   Table 1 shows the prices in Australian dollars.  Table 2 
shows the prices in U.S. dollars.12   Telstra’s undertakings proposal contains no usage 
charges for GSM interconnection.  The proposal states that these prices are to be 
negotiated.13   
   

Austria  

Regulator  
Bundesministerium fuer Wissenchaft und Verkehr is the regulator.  

Process for Determining Interconnection Prices and Terms  
The process was not described.  

Points of Interconnection  
POIs were not described.  

Settlements Process  
Service providers pay interconnection to other providers for originating and terminating 
calls.  Customers pay only their own carrier.  

Interconnection Prices  
Appendix A, Table 3, shows interconnection prices in Austria.14  
   



Belgium  

Regulator  
Ministry of the Economy and of Telecommunications is the regulator.  

Process for Determining Interconnection Prices and Terms  
The process was not described.  

Points of Interconnection  
POIs were not described.  

Settlements Process  
Service providers pay interconnection to other providers for originating and terminating 
calls.  Customers pay only their own carrier.  

Interconnection Prices  
Appendix A, Table 3, shows interconnection prices in Belgium.15  
   

Bolivia  

Regulator  
The Superintendency of Telecommunications is the regulator.  

Process for Determining Interconnection Prices and Terms  
The process was not described.  

Points of Interconnection  
POIs were not described.  

Settlements Process  
Currently, each company bills its own customer and pays interconnection.  The long 
distance company (ENTEL) pays interconnection to the local service providers and to the 
other mobile service provider (TELECEL).  ENTEL also provides mobile service.  
Previously, ENTEL paid TELECEL 27.5% of the total long distance bill for mobile calls 
originated by TELECEL customers.  

Interconnection Prices  
Appendix A, Table 3, shows interconnection prices in Bolivia.  TELECEL's prices paid 
to local service providers are not shown.  In general, they are higher than the prices 
ENTEL pays.16  
   

Canada  



Regulator  
Canadian Radio-television and Telecommunications Commission (CRTC)  

Process for Determining Interconnection Prices and Terms  
The CRTC regulates interconnection prices in Canada by approving or rejecting prices 
that service providers propose for essential facilities and selected other facilities.  
Essential facilities are components of an incumbent service provider’s 
telecommunications network that competitors cannot reasonably supply on their own.17   
According to the CRTC, essential facilities in Canada include local lines in small urban 
and rural areas.18   The CRTC will regulate other facilities if these other facilities' 
availability and pricing will, in the opinion of the Commission, affect the development of 
competition.  These other facilities include all other local lines, transiting of traffic, and 
Common Channel Signalling System 7 (CCS7).19   Transiting of traffic is the carrying of 
traffic between other carriers’ local networks, including wireless networks.  CCS7 is a 
network signalling system that transmits information to various parts of the network to 
facilitate call completion and various call features.  Once prices are accepted, they are 
kept in the company’s tariffs that are on file with the Commission.  

Points of Interconnection  
The CRTC requires all local exchange companies (including new entrants) to establish a 
single POI in each local exchange.   This POI serves as a gateway for traffic exchange.20  
The interconnecting companies are required to establish circuits between their POIs and 
to share equally the costs of these circuits.  The Commission requires that these trunks be 
two-way whenever possible to simplify traffic measurement.21  The CRTC also requires 
companies to interconnect for CCS7.22   Incumbent local exchange companies are 
required to provide a CCS7 POI in each numbering plan area (NPA).23  

Settlements Process  
Service providers pay interconnection to other providers for originating and terminating 
calls.  Customers pay only their own carrier.  

Interconnection Prices  
The CRTC requires that interconnection prices be 25% above cost estimates from cost 
studies that follow Commission-prescribed formulas.24   When a service provider has 
submitted its cost studies and proposed prices, the CRTC reviews both and either accepts 
the proposed prices or directs the provider to submit new prices.  The new prices are to 
comply with conclusions the Commission has reached regarding the cost studies, how the 
proposed prices relate to the cost studies, or other policy matters.  

The CRTC’s prescribed cost formulas are from its Phase II decisions regarding cost 
measurement.  These decisions require providers to estimate the net present value of cost 
and revenue streams caused by specific services.25   Phase II costs include costs for 
provider of last resort obligations,26  but do not include contributions to subsidies for line 
rental.  Subsidies for line rental are to be collected from long distance companies, 
submitted to a subsidy administrator, and distributed to providers chosen by subsidized 
customers.27  



Appendix A, Table 4 shows the interim interconnection prices established by the CRTC.  
Table 5 shows the prices proposed by Bell Canada.  Table 6 shows Bell Canada's prices 
for allowing wireless service providers to connect with Bell Canada's wire network.28   
Prices are expressed in both Canadian and U.S. dollars.  

The CRTC requires competing local exchange companies to not charge each other for 
terminating traffic.  This arrangement is called bill and keep.  Bill and keep means that 
each provider bills its own customers for calls these customers make and keeps all of the 
revenues.  Providers may develop a mutual compensation system if traffic is not balanced 
for a significant period of time.  This compensation would be based on the incumbent’s 
prices for essential facilities.  New entrants may not charge compensation prices that are 
higher than the incumbent’s prices. 29  
   

Colombia  

Regulator  
Comision De Regulacion De Telecomunicaciones  

Process for Determining Interconnection Prices and Terms  
In Colombia, per-minute interconnection charges are regulated differently than prices for 
other elements of interconnection, such as capacity charges and equipment rental.  The 
Commission sets per minute interconnection prices and keeps them on file at the 
Commission.  Cellular, long distance, and local interconnection have different prices.  
Service providers negotiate the other interconnection prices and keep them in their 
contracts, but the providers must follow Commission requirements for non-discrimination 
and equal charges.  

Points of Interconnection  
Interconnection is allowed only at central tandems.  

Settlements Process  
Service providers pay interconnection to other providers for originating and terminating 
calls.  Customers pay only their own service provider.  Normally, providers settle 
accounts monthly.  In the case of cellular, cellular providers pay the local fixed service 
provider.  In the case of long distance, the local fixed service provider collects all of the 
money and gives the long distance provider the amount that is left over after deducting 
access charges.  

Interconnection Prices  
The Commission established the current per-minute interconnection prices by 
benchmarking against other countries. 30  For the longer term, the Commission plans to 
use forward looking incremental costs.  Appendix A, Table 3 contains the interconnection 
price for cellular.  
   



Costa Rica  

Regulator  
Direccion de Regulacion de Telecomunicaciones  

Process for Determining Interconnection Prices and Terms  
The regulator establishes interconnection prices in Costa Rica.  The types of 
interconnection actually provided are limited because competition is not yet allowed.  

Points of Interconnection  
The national service provider establishes transit centers or POIs where interconnection 
may occur.  

Settlements Process  
Service providers pay interconnection to other providers for originating and terminating 
calls.  Customers pay only their own carrier.  

Interconnection Prices  
In general, prices are based on the national service provider’s incremental cost of the 
additional traffic to the existing network, including any capacity additions that are 
required.  Appendix A, Table 3, contains current interconnection charges.  
Interconnection initiation fees are based on case-by-case cost studies.  
   

Croatia  

Regulator  
Croatia is currently developing its regulatory framework.  

Process for Determining Interconnection Prices and Terms  
Statutory laws and service provider concession agreements establish the rules for 
interconnection.  According to these rules and current practices, providers negotiate 
interconnection prices and maintain contracts that contain the prices and other terms.  

Points of Interconnection  
Service providers negotiate POIs.  

Settlements Process  
Settlements procedures are not yet determined.  

Interconnection Prices  
Interconnection prices are not yet determined.  
   

 Czech Republic  



Regulator  
The Ministry of Finance has authority over domestic prices.  

Process for Determining Interconnection Prices and Terms  
Operators negotiate interconnection prices and terms.  If they come to an agreement, the 
regulatory authority does not interfere.  If they do not agree, then they present their 
proposals and negotiation minutes to the regulatory authority for a decision.  

Points of Interconnection  
Service providers negotiate POIs.  

Settlements Process  
Settlements information was not provided.  

Interconnection Prices  
Prices are supposed to be based on actual costs related to the interconnection, operation 
of the network, and provision of services.  Interconnection prices are not publicly 
available.  
   

Denmark  

Regulator  
The National Telecom Agency Denmark is the regulator.  

Process for Determining Interconnection Prices and Terms  
Service providers negotiate interconnection terms and prices.  If no agreement is reached, 
the regulator mediates. If mediation fails to generate an agreement, then the regulator sets 
the prices.  

Points of Interconnection  
Service providers negotiate POIs.  

Settlements Process  
Settlements information was not provided.  

Interconnection Prices  
Prices are supposed to be based on Long Run Average Incremental Cost (LRAIC), which 
is comparable to TSLRIC.  Statutory language requiring the use of LRAIC is fairly new, 
so the government is still in the process of determining how LRAIC will be calculated.  
Appendix A, Table 7, contains the most recent interconnection prices. 31  
   

Finland  



Regulator  
The Ministry of Transport and Communications regulates interconnection prices in 
Finland.  

Process for Determining Interconnection Prices and Terms  
Service providers negotiate interconnection prices and terms.  Providers with significant 
market power are required to publish terms of interconnection and make them available 
to providers requesting interconnection.  Unless the Ministry decides otherwise, this 
includes any changes that are planned to be implemented within the next six months.  The 
service providers with market power are expected to submit interconnection contracts to 
the Ministry.  The Ministry will make these contracts available to the public except for 
sections that contain sensitive information related to business strategies of the parties. 32  

Points of Interconnection  
Service providers negotiate POIs.  

Settlements Process  
In Finland’s settlements process, all service providers whose facilities are used to 
complete a call are allowed to collect fees from the customer who places the call, 
regardless of whether they are the customer’s chosen provider.  The customer’s chosen 
provider is obligated to either collect fees for these other network providers, or give 
sufficient information for other providers to bill the customer themselves.  This 
information is primarily the customer’s name and address.  If the customer’s chosen 
provider has given this information, it may demand that the other network providers 
collect the fees themselves. 33  

Interconnection Prices  
Prices and related terms are to be published.  Prices are to be reasonable with regard to 
the costs and may include a reasonable profit.  A specific profit level is not defined.  The 
Ministry does not prescribe a cost method or even a definition, but does require 
telecommunications operators with significant market power to submit a description of 
the cost calculation system that the company will use.  The cost calculation system is 
deemed approved by the Ministry unless it states otherwise within one month of 
receiving the description.  The Ministry’s decision and the description will be available to 
the public.34   Appendix A, Table 3 contains the prices. 35  
   

France  

Regulator  
The Autorité de Régulation des Télécommunications (ART) regulates interconnection 
prices in France.  

Process for Determining Interconnection Prices and Terms  
Operators are to negotiate interconnection and submit the agreement to ART within 10 



days after establishment of the agreement. 36   France Telecom must publish a standard 
price and terms offer for interconnection, subject to approval by ART. 37  

Points of Interconnection  
France Telecom is required to unbundle its network to a sufficient degree to allow 
another operator to purchase only those network elements that are strictly linked to the 
services the operator requests. 38  France Telecom’s standard offer must provide for 
interconnection at all local switches and all switches higher in the switching hierarchy.  It 
must also allow access to all customers connected to a switch without requiring transit via 
another switch in a higher hierarchy. 39  The standard offer must also include routing 
services for switched services, complementary and advanced services and functions, 
procedures for implementing number portability, and descriptions of all physical points 
of interconnection. 40  

Settlements Process  
Information was not available.  

Interconnection Prices  
France Telecom is required to establish an accounting system for identifying 
interconnection costs.  This system is to separately identify general network costs, costs 
specific to interconnection, costs specific to other services, and common costs.  General 
network costs are costs of switching, transmission, and other network elements that are 
simultaneously used for both interconnection and non-interconnection services.  ART is 
to publish the specifications and details of this accounting system and oversee an 
independent audit. 41  
Interconnection prices are to reflect interconnection costs.  Costs are to be identified 
based on cost causation, whether direct or indirect.  Costs should be forward looking, 
long run costs based on the best technology available to the industry, assuming an 
optimally sized and adequately maintained network.  Prices should make a proportionate 
contribution to common costs and provide for normal earnings on invested capital, taking 
into consideration the weighted average cost of capital.  42 ART is to publish 
nomenclature for general network costs, costs specific to interconnection, costs specific 
to non-interconnection services, and common costs. 43  

Appendix A, Table 8 contains prices for France Telecom's standard price offer.  
   

Germany  

Regulator  
The Regulierungsbehörde für Telekommunikation und Post (Regulatory Authority for 
Telecommunications and Posts) is the regulator as of January 1, 1998.  Formerly, the 
regulator was the Federal Ministry of Posts and Telecommunications. 44  

Process for Determining Interconnection Prices and Terms  
Service providers negotiate interconnection.  If the providers fail to agree, they may 



submit the matter to the regulator for settlement.  Service providers must submit to the 
regulator written copies of interconnection agreements, although operating secrets may 
be withheld.  The regulator publishes notification of receipt of agreements and makes the 
agreements available for public viewing.  

Points of Interconnection  
Deutsche Telekom is required to provide all solicited unbundled network elements as 
long as the solicitation is objectively justified. Furthermore, Deutsche Telekom is 
required to allow interconnection at all transmission, switching, or operational interfaces 
under the same conditions as it applies to itself.  Physical collocation is required if it is 
objectively justified; otherwise, virtual collocation is required. 45  

Settlements Process  
Information was not available, but it appears that service providers pay interconnection to 
other providers for originating and terminating calls.  Customers pay only their own 
carrier.  

Interconnection Prices  
Interconnection prices are reciprocal, meaning that both parties pay the same price.  The 
former regulator established prices in October 1997 based on an international price 
comparison. 46 Appendix A, Table 3 contains the German interconnection prices. 47  
   

Greece  

Regulator  
The regulator is the National Telecommunications Commission.  

Process for Determining Interconnection Prices and Terms  
Interconnection prices and processes are not yet established.  The regulator will follow 
the European Union guidelines.  

Points of Interconnection  
Not yet determined.  

Settlements Process  
Not yet determined.  

Interconnection Prices  
Not yet determined.  
   

Hong Kong, China  



Regulator  
The Office of Telecommunications Authority (OFTA) regulates interconnection in Hong 
Kong, China.  

Process for Determining Interconnection Prices and Terms  
Interconnection involving mobile services is handled differently from interconnection for 
fixed wireline services. OFTA sets or approves interconnection prices for mobile 
services.  These prices are tariffed and reviewed annually.  OFTA is requires wireline 
service providers to negotiate the interconnection contracts, which include the prices.  
Currently, providers have reached agreement on Type II interconnection covering 
connections to Hong Kong Telecom’s local lines at a customer building.  Hong Kong 
Telecom is the incumbent fixed service provider.  Type II interconnection is to also 
include connections at loop distribution points and distribution frames in Hong Kong 
Telecom’s central offices, but service providers have not entered into agreements on 
these interconnection points.  Providers are still negotiating Type I interconnection – 
interconnection between network gateways.  Interconnection of this type has recently 
been opened at the incumbent’s tandem switches, but OFTA requires that interconnection 
be allowed at any technically feasible point.  Should the negotiations fail, OFTA will 
determine prices based upon Long Run Average Incremental Costs (LRAIC). 48  

Points of Interconnection  
Type I interconnection requires companies to establish interconnection gateways for 
exchanging traffic.  Type II interconnection allows connections at customer buildings, 
loop distribution points, and distribution frames in Hong Kong Telecom’s central offices.  

Settlements Process  
For calls between a wireline customer and a mobile customer (regardless of the 
direction), the mobile customer pays an unregulated usage charge to its mobile service 
provider.  The wireline customer pays no incremental charge for calling the mobile 
network.  The mobile service provider pays Hong Kong Telecom for the call, but Hong 
Kong Telecom does not pay the mobile service provider.  For calls between customers of 
different mobile service providers, the providers each charge unregulated usage charges 
to their respective customers.  These providers do not pay interconnection charges to each 
other.  Rather, they simply share equally the costs of linking the networks.  

Interconnection Prices  
Interconnection prices for mobile services are tariffed and are based on fully allocated 
accounting costs.  The mobile service provider pays Hong Kong for the calls, but Hong 
Kong Telecom does not pay the mobile service provider.  Appendix A, Table 3 contains 
the price.  Should negotiations fail on Type I interconnection, OFTA will determine 
prices based on LRIAC.  
   

Hungary  



Regulator  
Hungary Communication Authority is the regulator.  
Hungary will not allow local exchange competition until November 1, 2002, and will not 
allow competition for either domestic or international long distance competition until 
December 22, 2001.  Only intermodal competition is allowed in mobile services.  There 
is only one analogue mobile licensee.  The two GSM licensees have monopolies in their 
individual territories until November 4, 2003.  

Process for Determining Interconnection Prices and Terms  
Ministerial Decree determines interconnection prices between public networks.  Because 
of high inflation, regulated prices are allowed to increase at the rate of inflation. 49  

Points of Interconnection  
Service providers negotiate POIs.  

Settlements Process  
Mobile customers pay a one-time service initiation fee, a monthly fee, and a per call 
fee.50   Per call fees apply to calls within a mobile network, between mobile networks, 
and between a mobile network and the fixed network.  

Interconnection Prices  
Appendix A, Table 9 provides these charges. 51  
   

Ireland  

Regulator  
Office of the Director of Telecommunications Regulation is the regulator.  

Process for Determining Interconnection Prices and Terms  
Information was not provided.  

Points of Interconnection  
Information was not provided.  

Settlements Process  
Service providers pay interconnection to other providers for originating and terminating 
calls.  Customers pay only their own carrier.  

Interconnection Prices  
Appendix A, Table 3 provides the prices. 52  
   
   

Italy  



Regulator  
Communications Authority of Italy is the regulator.  

Process for Determining Interconnection Prices and Terms  
Information was not provided.  

Points of Interconnection  
Information was not provided.  

Settlements Process  
Service providers pay interconnection to other providers for originating and terminating 
calls.  Customers pay only their own carrier.  

Interconnection Prices  
Appendix A, Table 3 provides the prices. 53  
   

Japan  

Regulator  
The Ministry of Posts and Telecommunications is the regulator.  

Process for Determining Interconnection Prices and Terms  
NTT (the incumbent) must file interconnection tariffs. 54  Prices are based on fully 
distributed costs.  In some instances, activity based costing is used for maintenance and 
other expenses. 55  

Points of Interconnection  
NTT has designated standard points of interconnection.  These include leased-line 
interfaces, tandem switches, signaling network at tandem switches, local switches, access 
line interfaces, and ends of subscriber lines. 56  

Settlements Process  
Service providers pay interconnection to other providers for originating and terminating 
calls.  Customers pay only their own carrier. 57  

Interconnection Prices  
Appendix A, Table 3 provides some of NTT's proposed charges as of 1997. 58  Actual 
tariff prices were unavailable.  
   

Korea  

Regulator  
The Korean Ministry of Information and Communication is the regulator.  
Process for Determining Interconnection Prices and Terms  



Service providers negotiate agreements and may apply to regulator for resolution of 
disputes. 59  

Points of Interconnection  
Interconnection is allowed at all technically feasible points.  The service provider 
requesting the interconnection is allowed to designate the switch.  

Settlements Process  
The procedure being adopted is for each operator to bill its own customers and pay 
interconnection.  

Interconnection Prices  
Currently, prices are to be based on a fully distributed cost method and include a 
contribution to the incumbent's access deficit. 60  The method being adopted will exclude 
administrative and research and development costs, depreciation on subscriber lines, and 
depreciation on mobile equipment.  Interconnecting operators are to cover the costs of 
lines used to establish the interconnection.  Appendix A, Table 13 contains the 
interconnection prices. 61  
   

Nepal  

Regulator  
Ministry of Information and Communication  

Process for Determining Interconnection Prices and Terms  
The regulator directs service providers to initiate negotiations on interconnection 
agreements.  These agreements are to cover the description of the interconnection service, 
POIs, network planning, charges, settlements processes, billing, operations, and reviews.  
Charges may be tariffed, kept in contracts, and/or contained in license agreements.  

Points of Interconnection  
Service providers negotiate POIs.  

Settlements Process  
Service providers negotiate the settlements process.  

Interconnection Prices  
In general, prices are based on accounting cost studies that consider both direct costs and 
a full allocation of costs.  
   

Netherlands  

Regulator  
Since August 1, 1997, the Independent Post and Telecommunications Authority (OPTA) 



has been the regulator responsible for supervisory and market-orientated executive tasks, 
including the issuing of licenses, number assignment, supervision of compliance with the 
regulations and settlement of disputes between parties.  

Process for Determining Interconnection Prices and Terms  
Service providers negotiate prices and terms.  If there is a dispute, OPTA will decide the 
issue based upon European Union Open Network Provisioning guidelines.  

Points of Interconnection  
Service providers negotiate POIs, but the incumbent (KPN) is to unbundle its network 
and allow interconnection at every technically feasible point.  

Settlements Process  
Information was not provided.  

Interconnection Prices  
Prices are to be based on direct embedded (accounting) costs. Appendix A, Table 3 
provides charges. 62  
   

New Zealand  

Regulator  
The Ministry of Commerce is the regulator.  

Process for Determining Interconnection Prices and Terms  
Service providers negotiate all interconnection terms on a commercial basis.  

Points of Interconnection  
Service providers negotiate POIs.  

Settlements Process  
Service providers negotiate the settlements process.  

Interconnection Prices  
The well-publicized negotiations between Telecom New Zealand and Clear resulted in a 
private settlement between the two companies.  Initially, Telecom New Zealand proposed 
using the Baumol-Willig or Efficient Component Pricing Rule.  Clear rejected this 
proposal and the issue was taken to court.  The court found that Telecom New Zealand’s 
proposal was within New Zealand competition law, but sent the issue back for re-
negotiation on other grounds.  The Ministry instructed the parties to reach agreement, 
which they subsequently did.  Prices have not been disclosed, but they are reported to be 
something other than Telecom New Zealand’s original proposal. 63  
   

Pakistan  



Regulator  
Pakistan Telecommunications Authority (PTA)  

Process for Determining Interconnection Prices and Terms  
Service providers are to determine interconnection terms and prices through negotiation.  
If they fail, the PTA provides guidelines for, and determines, the terms of 
interconnection.  Guidelines and other policies will be determined on a case-by-case 
basis.  

Points of Interconnection  
Policies for POIs are not yet determined.  

Settlements Process  
Policies for settlements processes are not yet determined.  

Interconnection Prices  
Pakistan has not yet implemented interconnection policies.  
   

Peru  

Regulator  
OSIPTEL  

Process for Determining Interconnection Prices and Terms  
OSIPTEL is responsible for approving interconnection prices.  Policies are still in the 
proposal stage.  

Points of Interconnection  
POIs are yet to be determined.  

Settlements Process  
At this time, OSIPTEL plans for network operators to pay each other for interconnection.  

Interconnection Prices  
Unless an operator demonstrates that a different method is more appropriate, the basis for 
the prices will be incremental cost with a proportionate contribution to common costs.  
The incremental costs would be based on the long run and would include costs of assets 
necessary for interconnection.  The contribution to common costs would be equal (on a 
percentage basis) for each provider.  Prices can be based on time of day or volume, and 
may be based on population density.  However, they must be non-discriminatory.  
   

Portugal  



Regulator  
Instituto das Comunicacoes de Portugal is the regulator.  

Process for Determining Interconnection Prices and Terms  
Information was not provided.  

Points of Interconnection  
Information was not provided.  

Settlements Process  
Each operator bills its own customers and pays interconnection.  

Interconnection Prices  
Appendix A, Table 3 shows the prices. 64  
   

Spain  

Regulator  
Direccion General de Telecomuniaciones is the regulator.  

Process for Determining Interconnection Prices and Terms  
Information was not provided.  

Points of Interconnection  
Information was not provided.  

Settlements Process  
Each operator bills its own customers and pays interconnection.  

Interconnection Prices  
Appendix A, Table 3 shows the prices. 65  
   

Sweden  

Regulator  
The Ministry of Transport and Communications is the regulator.  

Process for Determining Interconnection Prices and Terms  
Service providers negotiate interconnection prices, but Telia (the incumbent operator) 
maintains a standard price list.  If providers fail to agree on prices, the regulator reviews 
the offers for fairness, but does not have authority to approve or disapprove. 66  

Points of Interconnection  
Telia determines a point of interconnection for each serving area.  



Settlements Process  
Each operator bills its own customers and pays interconnection.  

Interconnection Prices  
There are three dimensions to Telia’s interconnection pricing – type of interconnection, 
classification of service, and type of segment.  There are three basic types of 
interconnection services.  With “Termination” service, the provider supplying the 
interconnection service (Provider A) takes a call from another provider (Provider B) and 
terminates the call to one of A’s customers.  With “Access” service, Provider A allows 
Provider B’s customer to connect to Provider A’s network and use this network to reach 
Provider B.  With “Transiting” service, Provider A carries calls between Provider B’s 
network and another Provider’s network.  There are also four classifications of 
interconnection services.  These are Basic (for traditional voice grade services), Ancillary 
(e.g., directory inquiries), International, and Signaling (e.g., signaling information to 
permit mobile customer roaming in different countries).  There are three types of 
segments.  If Telia carries the call between a customer and a POI in the same numbering 
area, a local segment charge is applied.  If Telia carries the call between a customer and a 
POI within the same interconnect area (as defined by Telia), the interconnection charge is 
for a single segment.  If Telia carries the call into another interconnect area, Telia charges 
for a double segment. 67  Appendix A, Table 10 shows the prices from Telia’s standard 
list.68   Prices are calculated using fully distributed costs. 69  
   

Switzerland  

Regulator  
The Federal Communications Commission (ComCom) is the regulator.  The Federal 
Office of Communication (OFCOM) is the advisor.  

Process for Determining Interconnection Prices and Terms  
Service providers negotiate interconnection terms and prices.  OFCOM enters the process 
only if there is no agreement within three months.  If it intervenes, OFCOM first 
conducts an arbitration.  If there is still no agreement, ComCom sets the tariffs.  Prices 
are kept in contracts.  OFCOM receives copies of the contracts.  

Points of Interconnection  
Service providers negotiate POIs.  

Settlements Process  
Service providers negotiate the settlements process.  

Interconnection Prices  
Prices over the next two years are transitioning from levels based on fully allocated 
accounting costs to levels reflecting incremental costs.  Prices were not provided.  
   



Uganda  

Regulator  
Ministry of Transport and Communication  

Process for Determining Interconnection Prices and Terms  
Operators negotiate interconnection terms and prices, subject to regulatory approval.  

Points of Interconnection  
Uganda maintains a model interconnection agreement.  This model agreement states that 
interconnection may occur at any technically feasible point.  

Settlements Process  
Service providers pay interconnection to other providers for originating and terminating 
calls.  Customers pay only their own carrier.  

Interconnection Prices  
Currently prices reflect a price cap approach, but the regulator is preparing to develop 
policies for cost orientation.  
Each operator covers its own costs of the interconnection.  Uganda Telecoms Limited 
(UTL), the incumbent provider, will receive interconnection payments equal to 40% of its 
retail local call price for terminating or transiting local calls, 75% of its long distance call 
price for terminating or transiting long distance calls, and 25% of its long distance call 
price for originating long distance calls.  For calls that originate on UTL’s network, UTL 
will pay other operators 40% of their local call price for terminating or transiting local 
calls and 75% of their long distance call price for long distance calls for terminating or 
transiting long distance calls.  UTL will also pay other operators 25% of their long 
distance call prices for originating long distance calls.  
   

United Kingdom  

Regulator  
Office of Telecommunications (OFTEL)  

Process for Determining Interconnection Prices and Terms  
OFTEL regulates the prices.  Initially, OFTEL instructed operators to negotiate.  Since 
then, OFTEL has begun to directly regulate the prices using a network price cap.  

Points of Interconnection  
Service providers negotiate POIs.  

Settlements Process  
Service providers pay interconnection to other providers for originating and terminating 
calls.  Customers pay only their own carrier.  



Interconnection Prices  
Interconnection prices in the U.K. have gone from a cost-plus approach to a price cap 
approach.  Initially, prices were based on full allocation of historic costs.  Today prices 
are under a network price cap.  OFTEL based the starting prices for the price cap on 
incremental costs. 70  Appendix A, Table 11 shows British Telecom’s (BT's) interim 
interconnection prices for 1997.  The company will be allowed to adjust these prices 
according to the price cap formula.  
   

United States  

Regulator  
Interconnection is basically regulated by the state Public Utility Commissions (PUCs).  
The Federal Communications Commission’s (FCC’s) primary influence is through 
approval or disapproval of Regional Bell Operating Companies’ (RBOCs’) applications 
to be allowed to provide long distance services across Local Access and Transport Area 
(LATA) boundaries.  The Modification of Final Judgement (MFJ) that broke up the Bell 
System in the US in 1984 prohibited the RBOCs from provider interLATA long distance 
as long as they could use their local networks to harm long distance competition.  The US 
Telecommunications Act of 1996 vacated the MFJ and provided that the FCC is to allow 
the RBOCs into interLATA long distance as soon as they satisfy a 14-point competitive 
checklist and show that their entry is in the public interest.  Satisfactory interconnection 
prices and terms are part of the checklist.  
Several states have made decisions on interconnection terms and prices, and have 
published their decisions.  This subsection lists the terms dictated by the 
Telecommunications Act of 1996.  It also reviews state PUC pricing decisions by the 
following PUCs: the Connecticut Department of Public Utility Control, the Maine Public 
Utilities Commission, the Maryland Public Service Commission, the Montana Public 
Service Commission, the New Hampshire Public Service Commission, the Washington 
Utilities and Transportation Commission, and the Wisconsin Public Service Commission.  

Process for Determining Interconnection Prices and Terms  
Operators are to negotiate terms and prices subject to the Telecommunications Act of 
1996.  If negotiations fail, the regulator conducts an arbitration.  

Points of Interconnection  
Entrants may interconnect at any technically feasible point.  

Settlements Process  
Service providers pay interconnection to other providers for originating and terminating 
calls.  Customers pay only their own carrier.  

Interconnection Prices -- Connecticut 71  
For the first 18 months of interconnection, operators will not charge each other for 
exchange of traffic.  This is called bill and keep.  Prices for UNEs are based on TSLRIC 
plus a contribution to common costs.  Appendix A, Table 12 shows the prices.  



Interconnection Prices -- Maine 72  
Operators will not charge each other for exchange of traffic.  Prices for UNEs are based 
on Total Element Long Run Incremental Cost (TELRIC) plus a contribution to common 
costs. 73  Appendix A, Table 12 shows the prices.  

Interconnection Prices -- Maryland  74  
Appendix A, Table 12 shows the prices.  The regulator based these on forward-looking 
incremental costs.  

Interconnection Prices -- Montana 75  
For any given month, operators will not charge for terminating local traffic unless traffic 
is more than 5% out of balance for that month.  Prices for UNEs are based on forward-
looking incremental costs with contributions to common costs.  Only the price of 
unbundled loops is given.  Appendix A, Table 12 contains the price.  

Interconnection Prices – New Hampshire 76  
Prices are based on TELRIC.  Appendix A, Table 12 contains the prices.  UNE prices for 
local switching and transport apply to traffic termination.  

Interconnection Prices -- Washington 77  
Prices are based on forward-looking incremental costs.  Appendix A, Table 12 lists prices 
presented in the regulator’s decision.  

Interconnection Prices -- Wisconsin 78  
Prices are based on TELRIC.  Appendix A, Table 12 shows the prices.  
   

Venezuela  

Regulator  
Ministry of Transport and Communications  

Process for Determining Interconnection Prices and Terms  
Operators negotiate interconnection terms and prices in Venezuela.  

Points of Interconnection  
Interconnection is allowed at any switch or other network junction.  

Settlements Process  
Service providers pay interconnection to other providers for originating and terminating 
calls.  Customers pay only their own carrier.  

Interconnection Prices  
If the regulator were to intervene in the negotiation process, prices would be oriented on 
incremental costs with a contribution to common costs from a forward looking cost study.  
   



 Section 4 Conclusion  
   

This study compares interconnection policies from around the world.  It has found that 
OECD countries are generally adopting cost-based or cost-oriented price standards.  
European Union policies require this for member states.  Other countries, such as the US, 
have legislation that requires cost-based prices.  The Baumol-Willig Rule has emerged 
only in New Zealand, and there it has been replaced with a lower, yet undisclosed, price 
between Telecom New Zealand and Clear. 79  Uganda has the simplest approach to 
pricing where interconnection prices are simply a percent of retail prices.  

Figures 1 and 2 contrast this study's findings on prices with Ovum's (1997) findings and 
Salomon Brothers' findings.  Each figure shows interconnection prices by country as a 
ratio of the prices reported for BT.  Ratios are shown instead of prices to facilitate 
comparisons between the studies because each study used different combinations of 
interconnection services to compute prices.80   Using a common base (BT's prices) 
highlights whether the studies found different patterns.  BT is used as the base because it 
is common to all three studies and was the primary focus of the Ovum study.  

Figure 1 shows that this study and Ovum found different patterns, especially with respect 
to the US versus the UK.  Figure 1's shaded columns represent Ovum's findings for all of 
the companies it studied.  The white columns show this study's results for companies that 
Ovum also studied.  It is clear from Figure 1 that BT had the lowest prices in Ovum's 
study, and that US prices were 50% to 175% higher than BT's.  In contrast, this study's 
survey found US prices to be uniformly lower than BT's, ranging from 30% lower to 
100% lower.  81  Bell Atlantic's and Ameritech's prices tended to be about one-half of 
BT's prices, and New England Telephone's prices were much lower because the company 
has used Bill and Keep. 82  These price differences between the US and the UK are 
significant because the US has much more aggressive POI requirements than does the 
UK.  With respect to other countries, this study confirmed Ovum's findings.  

Figure 2 compares this study with the Salomon Brothers study.  The shaded columns 
represent Salomon Brothers' findings, and the white columns represent this study's 
findings.  This figure shows that this study and the Salomon Brothers study found similar 
patterns.  For countries where both Salomon Brothers and this study both had data -- the 
UK, France, Germany, Denmark, and Sweden -- the price ratios were almost identical.  

Looking at both price and non-price issues, this study found that countries are 
implementing a diverse mix of telecommunications interconnection policies.  The US 
appears to have the most aggressive policies in that incumbents must provide all 
technically feasible POIs and has the lowest interconnection prices.  The UK has prices 
close to the US prices, but has weaker POI requirements.  

Regarding process, most countries require service providers to negotiate at least some 
aspects of interconnection.  Requirements range from requiring negotiation of only 
operational details (e.g., Canada) to negotiating all aspects (e.g., New Zealand and 



Sweden).  When negotiations fail, almost all countries have the regulator intervene.  
Some countries give the regulator only limited authority to settle the disputes (e.g., 
Sweden) while other countries give the regulator extensive powers (e.g., US), including 
the power to impose a regulatory system (New Zealand).  
   

  
   
   

This report is only an initial step and much work remains.  Further research should add 
countries that are missing from this survey and gather additional data on countries that 
are already included.  Additional work should also be done on cross-country price 
comparisons.  Varying price structures and fluctuating exchange rates make casual price 
comparisons difficult.  Price comparisons should be made along several dimensions to 
avoid having a single price index provide an incomplete picture.  Because simply 
reducing prices to a common currency such as the US dollar misses the economic context 
of the prices, each country’ interconnection prices should be compared to its overall costs 
of purchasing and providing telecommunications.  

Additional research is also needed on why countries adopt the policies they do and what 
the actual outcomes are.  Such research would need to examine prices in the context of 
what they purchase.  Non-price aspects of interconnection should be rigorously analyzed 
in conjunction with prices, universal service policies, and other entry conditions to 



provide a more complete picture of how regulatory policies affect competition and the 
development of new services.  

This project is undertaking an extensive review of US interconnection agreements.  
Empirical research is planned on how regulatory processes and parties affected the 
agreements.  
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2. For purposes of this paper, “interconnection” includes physically connecting networks, 
one service provider carrying another service provider’s traffic, co-locating 
telecommunications equipment on another providers’ premises, and leasing network 
facilities.  “Leasing network facilities” is sometimes called purchasing or leasing 
unbundled network elements (UNEs) such as local lines, switches, and lines between 
switches.  


3. “Terms” refers to all non-price aspects of interconnection, such as allowed points of 
interconnection (POIs) and the settlements process.  “Settlements process” refers to the 
payment system by which money from retail customers is distributed among service 
providers and by which service providers compensate each other for interconnection 
services.  


4. “Network hierarchy” refers to the levels of switching in a network.  In most 
telecommunications networks, a tandem switch is the highest level of switching and 
connects lower level switches called central offices.  Central offices are the switches that 
connect directly to customers.  Calls between local calling areas generally route through a 
tandem.  If a service provider interconnects at a rival’s tandem, then the service provider 
generally purchases switching at the tandem and the central offices, and purchases 
transport between the tandem and the central offices.  If this service provider were 
instead to interconnect at a central office, then the service provider would only purchase 
switching at the central office and would purchase no transport unless necessary to get 
from the service provider’s network to the central office.  


5. Surveys and reports of interconnection prices include British Telecom's study 
conducted by Ovum (Ovum, 1997), a report by Salomon Brothers (Salomon Brothers, 
1997), Ovum's report to APEC (Ovum, 1998), and this project's March 1998 report 
(Jamison, 1998).  Several international organizations have also begun gathering 
data.  These include the OECD, APEC, ITU, and the EU.  


6. Jamison (1998) contains the report and the survey instrument.  


7. “Wireline” refers to the fixed network, traditionally provided by wires, but which now 
may include radios that connect fixed locations.  “Mobile” includes all radio-based 
services such as cellular in which customers may move across wide areas with their 
handsets.  







8. ACCC (1997), p. 2.  


9. TSLRIC is an incremental cost concept.  It represents the additional cost of providing 
the current or anticipated volume of a service versus not providing the service in the long 
run.   In other words, TSLRIC includes all of the usage costs and fixed costs that are 
involved in providing the service and that would not be incurred if the service provider 
did not provide the service.   TSLRIC does not consider forgone profits as a cost.  


10. ACCC (1997), pp. 6-7.  The ACCC does not specify which countries it will consider.  


11. Telstra (1997a), pp. 6-8 of AMPS Price List, and Telstra (1997c), pp. 9-22 of PSTN 
Price List.  There are generally many components in interconnection and each component 
has its own price.  This paper focuses on recurring prices for usage and capacity.  These 
prices should have the most significant impact on the overall cost of interconnection and, 
therefore, the most significant impact on market outcomes.  


12. Exchange rates for this paper are from Werner Antweiler, Policy Analysis Computing 
and Information Facility in Commerce’s Exchange Rate Service, University of British 
Columbia, http://pacific.commerce.ubc.ca/xr/, downloaded March 27, 1998.  The rates 
were for March 25, 1998, and represent 12:00 noon spot prices (U.S. Eastern Time).  


13. Telstra (1997b), p. 7 of GSM Price List.  


14. European Union (1998), p. 65.  


15. Ibid., p. 39.  


16. Response of Bolvia's Superintendency of Telecommunications.  


17. CRTC (1997) pars. 66 and 74.  


18. Ibid. par. 84.  


19. Ibid. pars. 85, 98, and 104.  


20. Ibid. pars. 25-34.  


21. Ibid. par. 48.  


22. Ibid. pars. 35, 40.  


23. In Canada, a NPA is a geographic area within which all telephone numbers begin 
with the same three digits.  In addition to the three-digit NPA indicator, each telephone 
number will have three digits that designate a central office and four digits that designate 
which line in the central office the call should be routed to.  Ibid. par. 20.  







24. Ibid. par. 124.  


25. Bigham (1997) p. 250.  


26. CRTC (1997) par. 148.  


27. Ibid. pars. 173, 182, and 185.  


28. Bell Canada (1996) pp. 24852A - 24855A-2; and Stentor (1997).  


29. CRTC (1997) par. 64.  


30. A list of countries was not provided.  Previously, the Commission had used a method 
of fully distributed costs.  


31. Data are from Denmark (1997) and European Union (1998), p. 42.  


32. Finland (1997), sec. 19.  


33. Ibid. sec. 17.  


34. Ibid. secs. 16 and 25.  


35. European Union (1998), p. 70.  


36. France (1997), Art D 99-6.  


37. Ibid. Art D 99-11.  


38. Ibid. Art D-99-15.  


39. Ibid. Art D 99-15.  


40. Ibid. Art D 99-16.  


41. Ibid. Art D 99-12, 13.  


42. Ibid. Art D 99-17, 22.  


43. Ibid. Art D 99-18.  


44. Regulierungsbehörde für Telekommunikation und Post (1998).  


45. Germany (1997).  







46. To make the comparison, the regulator selected a sample of countries.  The identities 
of the countries were not provided.  
The regulator calculated the average price of the three countries with the lowest prices, 
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Flagfall Per Flagfall Per
Item Charge Minute Charge Minute Other
---------------------------------------------------------- --------------- --------------- --------------- --------------- ---------------
PSTN Intra-Call Collection Area Originating with Non-Code Access


CBD 0.0086$     0.0249$     0.0022$     0.0104$     
Metropolitan 0.0073$     0.0267$     0.0022$     0.0152$     
Country 0.0087$     0.0536$     0.0022$     0.0389$     
Additional Non-Code Access Charges
  For the first 850,000 calls per month 0.0300$     0.0300$     
  For additional calls per month -$          -$          
Trunking Charges
  Band 0 -$          -$          
  Band 1 0.0250$     0.0075$     
  Band 2 0.0400$     0.0120$     
  Band 3 0.0650$     0.0195$     
  Band 4 0.1100$     0.0330$     


PSTN Intra-Call Collection Area Terminating Access
CBD 0.0086$     0.0249$     0.0022$     0.0104$     
Metropolitan 0.0073$     0.0267$     0.0022$     0.0152$     
Country 0.0087$     0.0536$     0.0022$     0.0389$     
Trunking Charges
  Band 0 -$          -$          
  Band 1 0.0250$     0.0075$     
  Band 2 0.0400$     0.0120$     
  Band 3 0.0650$     0.0195$     
  Band 4 0.1100$     0.0330$     


Other PSTN Interconnection Charges
2 Mb/s Switchports Connection
  Initial 4,606$       
  Per year 924$          
Initial CCS7 Terminal Charge 14,984$     
Operation and Maintenance 0.00026$   0.00026$   
Non-code Access Establishment Charge 200,000$   
Non-code Access Churn Charges 8$              
  Successful Churn 5$              
  Unsuccessful Churn 8$              
  Reversal of Unauthorized Churn


AMPS Interconnection Charges
Originating Calls to a Freecall Number 0.0500$     0.0500$     
Other Originating Calls (4) 0.0100$     0.0100$     
Terminating Calls 0.2500$     0.2500$     


Notes
1 Non-Code Access allows other carriers' customers to reach their carrier through Telstra's network


and without dialing a special code.
2 For trunking charges, cities are assigned to categories called Bands.
3 Telstra designates points of interconnection in each call completion area.
4 Except for information or credit card calls.


Table 1.  Interconnection Prices for Telstra (Australian Dollars)
Peak Off-Peak
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Flagfall Per Flagfall Per
Item Charge Minute Charge Minute Other
------------------------------------------------------------ --------------- --------------- --------------- --------------- ---------------
PSTN Intra-Call Collection Area Originating with Non-Code Access


CBD 0.0058$     0.0167$     0.0015$     0.0070$     
Metropolitan 0.0049$     0.0179$     0.0015$     0.0102$     
Country 0.0058$     0.0359$     0.0015$     0.0261$     
Additional Non-Code Access Charges
  For the first 850,000 calls per month 0.0201$     0.0201$     
  For additional calls per month -$           -$           
Trunking Charges
  Band 0 -$           -$           
  Band 1 0.0168$     0.0050$     
  Band 2 0.0268$     0.0080$     
  Band 3 0.0436$     0.0131$     
  Band 4 0.0738$     0.0221$     


PSTN Intra-Call Collection Area Terminating Access
CBD 0.0058$     0.0167$     0.0015$     0.0070$     
Metropolitan 0.0049$     0.0179$     0.0015$     0.0102$     
Country 0.0058$     0.0359$     0.0015$     0.0261$     
Trunking Charges
  Band 0 -$           -$           
  Band 1 0.0168$     0.0050$     
  Band 2 0.0268$     0.0080$     
  Band 3 0.0436$     0.0131$     
  Band 4 0.0738$     0.0221$     


Other PSTN Interconnection Charges
2 Mb/s Switchports Connection
  Initial 3,088$       
  Per year 620$          
Initial CCS7 Terminal Charge 10,047$     
Operation and Maintenance 0.00017$   0.00017$   
Non-code Access Establishment Charge 134,099$   
Non-code Access Churn Charges 5.36$         
  Successful Churn 3.35$         
  Unsuccessful Churn 5.36$         
  Reversal of Unauthorized Churn


AMPS Interconnection Charges
Originating Calls to a Freecall Number 0.0335$     0.0335$     
Other Originating Calls (5) 0.0067$     0.0067$     
Terminating Calls 0.1676$     0.1676$     


Notes
1 Non-Code Access allows other carriers' customers to reach their carrier through Telstra's network


and without dialing a special code.
2 For trunking charges, cities are assigned to categories called Bands.
3 Telstra designates points of interconnection in each call completion area.
4 Exchange Rate: 0.6705       
5 Except for information or credit card calls.


Table 2.  Interconnection Prices for Telstra (US Dollars)
Peak Off-Peak
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Local Exchange
Country and Item Currency Rate US Dollars
------------------------------------------------------------- --------------- --------------- ---------------
Austria (from EU)


Fixed to Fixed Networks
  Single Transit (metropolitan) 0.45000     0.07777     0.0350$     
  Double Transit (national) 0.55000     0.07777     0.0428$     
Mobile to Fixed
  Single Transit (metropolitan) 1.12000     0.07777     0.0871$     
  Double Transit (national) 1.39000     0.07777     0.1081$     


Bolivia
ENTEL's Fees to Local Service Providers for Originating and Terminating Calls
  Per minute through local digital exchange 0.16914        0.183486 0.0310$     
  Per minute through local analog exchange 0.10964     0.183486   0.0201$     
  Per minute through local step-by-step exchange 0.09949     0.183486   0.0183$     
ENTEL's Proposed Fee to TELECEL
  Per minute for both orginating and terminating 0.16914     0.183486   0.0310$     


Belgium (from EU)
Fixed to Fixed Networks and Mobile to Fixed
  Local 0.45700     0.026518   0.0121$     
  Single Transit (metropolitan) 0.86000     0.026518   0.0228$     
  Double Transit (national) 1.20700     0.026518   0.0320$     


Columbia
Cellular Interconnection to Landline
  Per minute originating and terminating 40.00         0.0007322 0.0293$     


Costa Rica
Per Month for Interconnection Circuit (1) 56,000       0.00439 245.84$     
Per Minute for International Calls 22.78         0.00439 0.1000$     
Per Minute for Cellular Calls Orginating
  and Terminating 16.89         0.00439 0.0741$     


Finland (from EU)
Fixed to Fixed Networks and Mobile to Fixed
  Local 0.107         0.180284 0.0193$     
  Single Transit (metropolitan) 0.107         0.180284 0.0193$     
  Double Transit (national) 0.247         0.180284 0.0445$     


Germany (2)
Per Minute for Origination and Termination, Peak
  Less than 20 km 0.0197       0.547092 0.0108$     
  Between 20 km and 50 km 0.0336       0.547092 0.0184$     
  Between 50 km and 200 km 0.0425       0.547092 0.0233$     
  Greater than 200 km 0.0514       0.547092 0.0281$     
Per Minute for Origination and Termination, Off-Peak
  Less than 20 km 0.0124       0.547092 0.0068$     
  Between 20 km and 50 km 0.0202       0.547092 0.0111$     
  Between 50 km and 200 km 0.0235       0.547092 0.0129$     
  Greater than 200 km 0.0316       0.547092 0.0173$     


Table 3.  Interconnection Prices for Other Countries
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Hong Kong
Mobile Interconnection Per Minute 0.0670       0.129078 0.0086$     


Ireland (from EU)
Fixed to Fixed Networks and Mobile to Fixed
  Local 0.05220     1.37759 0.0719$     
  Single Transit (metropolitan) 0.09840     1.37759 0.1356$     
  Double Transit (national) 0.12270     1.37759 0.1690$     


Italy (from EU)
Fixed to Fixed Networks
  Local 29.6           0.0005553 0.0164$     
  Single Transit (metropolitan) 48.4           0.0005553 0.0269$     
Mobile to Fixed 80.0           0.0005553 0.0444$     


Japan
For Interconnections at a Tandem
  Per Call 1.2800       0.0077589 0.0099$     
  Per Minute (3) 3.8820       0.0077589 0.0301$     
For Interconnections at a Local Switch
  Per Call 0.9900       0.0077589 0.0077$     
  Per Minute (3) 1.7340       0.0077589 0.0135$     


Netherlands (from EU)
Fixed to Fixed Networks (prices in ECU/100)
  Local 0.95000     0.0108688 0.0103$     
  Metropolitan 1.27000     0.0108688 0.0138$     
  National 1.63000     0.0108688 0.0177$     


Portugal (from EU)
Fixed to Fixed Networks and Mobile to Fixed
  Local 6.99           0.0053404 0.0373$     
  Single Transit (metropolitan) 15.00         0.0053404 0.0801$     
  Double Transit (national) 107.15       0.0053404 0.5722$     


Spain (from EU)
Fixed to Fixed Networks
  Metropolitan 2.50000     0.0064468 0.0161$     
  Provincial 4.25000     0.0064468 0.0274$     
  Interprovincial 7.00000     0.0064468 0.0451$     


Notes
1 Circuit capacity was not defined.
2 Excludes Value Added Tax.


Peak is 9:00 a.m. to 9:00 p.m. daily.
Off-peak is 9:00 p.m. to 9:00 a.m. daily.


3 Actual charges are based on seconds rather than minutes.
4 EU data prepresent charge per minute for a 3-minute call.


Table 3.  Interconnection Prices for Other Countries (cont.)
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Canadian U.S.
Item Dollars Dollars
------------------------------------------------------------- --------------- ---------------
Local Network Interconnection


CCS7 Signaling Interconnection 1,611.05$    1,142.59$    
CCS7 Cross-Connection 127.20$       90.21$         


Local Lines
2-wire Local Lines


Band A 24.30$         17.23$         
Band B 38.30$         27.16$         
Band C 42.55$         30.18$         
Band D 53.60$         38.01$         


Local Line Connecting Links
Connecting with IDF (per 100) 40.55$         28.76$         
Connecting without IDF (per 100) 9.40$           6.67$           


Riser Space, per metre, per cable 0.40$           0.28$           


Emergency Service
Access per NAS 0.32$           0.23$           
Trunks 43.70$         30.99$         


Notes
1 2-wire lines are traditionally used for voice services.
2 The Local Line bands represent different groups of local service


areas.  The groupings represent average line lengths.
3 Exchange Rate 0.70922


Prices


Table 4.  Interim Wireline Interconnection Prices for Canada
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Canadian U.S.
Item Dollars Dollars
------------------------------------------------------------- --------------- ---------------
Local Network Interconnection


CCS7 Signaling Interconnection 1,380.00$    978.72$       
CCS7 Cross-Connection 107.50$       76.24$         


Local Lines
2-wire Local Lines Monthly Rates


Band A 18.75$         13.30$         
Band B 27.90$         19.79$         
Band C 30.40$         21.56$         
Band D NA NA
Service Charge per Order 196.00$       139.01$       
Service Charge per Loop 54.00$         38.30$         


Digital Local Lines Monthly Rates
Band A 20.80$         14.75$         
Band B 42.00$         29.79$         
Band C 67.85$         48.12$         
Band D NA NA
Service Charge per Order 196.00$       139.01$       
Service Charge per Loop 54.00$         38.30$         


Local Line Connecting Links
Connecting Link with IDF (per 100) (4) 40.55$         28.76$         
  Service Charge 94.25$         66.84$         
Connecting Link without IDF (per 100) (4) 9.40$           6.67$           
  Service Charge 67.00$         47.52$         


Riser Space, per metre, per cable 0.40$           0.28$           


Emergency Service
Access per NAS 0.32$           0.23$           
Trunks per DSO per Month 43.70$         30.99$         
  Per Order 431.00$       305.67$       


Notes
1 2-wire lines are traditionally used for voice services.
2 The Local Line bands represent different groups of local service


areas.  The groupings represent average line lengths.
3 Exchange Rate 0.70922
4 IDF is an Intermediate Distribution Frame


Table 5.  Proposed Wireline Interconnection Prices for Bell Canada


Prices
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Canadian U.S.
Item Dollars Dollars
----------------------------------------------------------------------------------- ----------------- -----------------
7-Digit Telephone Numbers


In service
  Per month (2) 0.80$           0.57$           
  Service Charge 126.00$       89.36$         
In reserve (3)
  Per month 0.16$           0.11$           
  Service Charge 98.00$         69.50$         


Access Channels (4)
4-wire Facility Service Charge (4) 95.50$         67.73$         
Channel Bank per Month 12.90$         9.15$           
Signaling per Month 12.60$         8.94$           
4-wire Voice Gain per Month 13.15$         9.33$           


Termination link into local switch (per month) 12.70$         9.01$           


Network Common Equipment
Per Channel, per month, up to 12 channels 17.00$         12.06$         
Per Channel, per month, up to 24 channels 30.00$         21.28$         
Per Channel, per month, up to 36 channels 36.00$         25.53$         
Per Channel, per month, up to 48 channels 38.00$         26.95$         
Per Channel, per month, up to 60 channels 40.00$         28.37$         
Per Channel, per month, up to 72 channels 42.00$         29.79$         
Per Channel, per month, up to 84 channels 43.00$         30.50$         
Per Channel, per month, more than 84 channels 44.00$         31.21$         
To activate additional channels (per channel) 264.00$       187.23$       


DS-1 Trunk Termination (per month) 137.10$       97.23$         


CCS7 Interconnection
WSO STP to Stentor Gateway STP, per link, per month 1,611.05$    1,142.59$    
CCS7 Message Transport
  Monthly per trunk, up to 12 trunks 0.13$           0.09$           
  Monthly per trunk, up to 24 trunks 0.23$           0.16$           
  Monthly per trunk, up to 36 trunks 0.27$           0.19$           
  Monthly per trunk, up to 48 trunks 0.29$           0.21$           
  Monthly per trunk, up to 60 trunks 0.31$           0.22$           
  Monthly per trunk, up to 72 trunks 0.32$           0.23$           
  Monthly per trunk, up to 84 trunks 0.33$           0.23$           
  Monthly per trunk, up to 96 trunks 0.33$           0.23$           
  Monthly per trunk, more than 96 trunks 0.34$           0.24$           
Initial engineering and planning 78,500.00$  55,673.77$  
Initial Central Office Translations 66.75$         47.34$         
Transfer of an Entire Central Office Code 2,280.00$    1,617.02$    


Notes
1 Wireless Access Service allows wireless service providers


(WSOs) to interconnection with Bell Canada's wireline network.
2 WSOs also pay C$0.13 (US$0.092) per number per month for


Bell Canada's relay service.
3 Up to 10,000 numbers may be held in reserve.
4 Digital charges and monthly analogue charges were unavailable.
5 Exchange Rate 0.70922


Table 6.  Wireless Interconnection Prices for Bell Canada


Prices
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Danish Exchange
Item Kroner Rate US Dollars
------------------------------------------------------------- --------------- --------------- ---------------
Denmark's OECD Data
Local Calls


  Setup Charge 0.04           0.143546 0.0057$     
  Per Minute Charge 0.06           0.143546 0.0086$     


Calls Within an Interconnect Area
  Setup Charge 0.08           0.143546 0.0115$     
  Per Minute Charge 0.11           0.143546 0.0158$     


Calls Outside an Interconnect Area
  Setup Charge 0.08           0.143546 0.0115$     
  Per Minute Charge 0.14           0.143546 0.0201$     


Transit Within and Interconnect Area
  Setup Charge 0.04           0.143546 0.0057$     
  Per Minute Charge 0.08           0.143546 0.0115$     


Transit Outside an Interconnect Area
  Setup Charge 0.04           0.143546 0.0057$     
  Per Minute Charge 0.12           0.143546 0.0172$     


European Union Data
Fixed to Fixed Networks and Mobile to Fixed


Local per minute 0.073 0.143546 0.0105$     
Single Transit (metropolitan) per minute 0.136 0.143546 0.0195$     
Double Transit (national) per minute 0.166 0.143546 0.0238$     


Notes
1 EU data prepresent charge per minute for a 3-minute call.


Table 7.  Interconnection Prices for Denmark
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French Exchange
Item Franc Rate US Dollars
---------------------------------------------------------------- --------------- --------------- ---------------
Traffic Termination


On Switch where there is a Connection
  Peak 0.0469       0.163191 0.0077$     
  Off Peak 0.0322       0.163191 0.0053$     
On Switch Accessable from Connection
  Peak 0.1088       0.163191 0.0178$     
  Off Peak 0.0747       0.163191 0.0122$     


Transiting
Single
  Peak 0.1140       0.163191 0.0186$     
  Off Peak 0.0783       0.163191 0.0128$     
Double
  Peak 0.1677       0.163191 0.0274$     
  Off Peak 0.1151       0.163191 0.0188$     


2 Mbit/s Links
Connected to Local Switch
  Service Initiation 17,000       0.163191 2,774.25$  
  Annual Charge for 1 km or Less 23,650       0.163191 3,859.47$  
  Annual Charge for 1 km to 10 km or Less 42,700       0.163191 6,968.26$  
    per km Charge 2,625         0.163191 428.38$     
  Annual Charge for Greater than 10 km 60,450       0.163191 9,864.90$  
    per km Charge 850            0.163191 138.71$     


Connected to Tandem
  Service Initiation 17,000       0.163191 2,774.25$  
  Annual Charge for 1 km or Less 23,650       0.163191 3,859.47$  
  Annual Charge for 1 km to 10 km or Less 46,100       0.163191 7,523.11$  
    per km Charge 1,849         0.163191 301.74$     
  Annual Charge for Greater than 10 km 61,250       0.163191 9,995.45$  
    per km Charge 335            0.163191 54.67$       


Discounts by Number of Links
  From 10th to 19th 13,600       0.163191 2,219.40$  
  From 20th to 49th 14,670       0.163191 2,394.01$  
  Beyond 50th 12,490       0.163191 2,038.26$  


Connected to Customer Location
  Service Initiation 17,000       0.163191 2,774.25$  
  Annual Charge for 1 km or Less 23,650       0.163191 3,859.47$  
  Annual Charge for 1 km to 10 km or Less 48,100       0.163191 7,849.49$  
    per km Charge 1,849         0.163191 301.74$     
  Annual Charge for Greater than 10 km 61,250       0.163191 9,995.45$  
    per km Charge 335            0.163191 54.67$       


Discounts by Number of Links
  From 10th to 19th 13,600       0.163191 2,219.40$  
  From 20th to 49th 14,670       0.163191 2,394.01$  
  Beyond 50th 12,490       0.163191 2,038.26$  


Table 8.  Interconnection Prices for France
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HUFs US Dollars
Per Per


Item Minute Minute
-------------------------------------------------------- --------------- ---------------
For Calls made from Mobile Networks


Inland calls made to fixed network
  Paid to the fixed network provider 11.17         0.0554$     


For Calls made from Fixed Networks
Inland calls made to mobile network
  Paid to the fixed network provider 11.17         0.0554$     
  Paid to the mobile service provider 40.94         0.2031$     


Notes
1 Exchange Rate 0.004961   
2 Data on prices were for 1994.  These were inflated to estimate


current prices.  The inflation rate assumed was
23%


Table 9.  Interconnection Prices for Hungary
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Peak Off-Peak Percent
Per Per Per Price


Item Call Minute Minute Increase
---------------------------------------------------------- --------------- --------------- --------------- ---------------
Payments to Telia for Termination and Access


Local Segment 0.070         0.120         0.060         
Single Segment 0.070         0.160         0.080         
Double Segment 0.070         0.230         0.115         


Payments to Telia for Transiting
Single Transiting 0.060         0.030         
Double Transiting 0.156         0.078         


Low-volume Adjustments for less than 200,000 minutes/month
55% to 65% 20%
45% to 55% 40%
35% to 45% 60%
25% to 35% 80%
< 25% 100%


Peak Off-Peak Percent
Per Per Per Price


Item Call Minute Minute Increase
---------------------------------------------------------- --------------- --------------- --------------- ---------------
Payments to Telia for Termination and Access


Local Segment 0.0088$     0.0151$     0.0076$     
Single Segment 0.0088$     0.0202$     0.0101$     
Double Segment 0.0088$     0.0290$     0.0145$     


Payments to Telia for Transiting
Single Transiting 0.0076$     0.0038$     
Double Transiting 0.0197$     0.0098$     


Low-volume Adjustments for less than 200,000 minutes/month
55% to 65% 20%
45% to 55% 40%
35% to 45% 60%
25% to 35% 80%
< 25% 100%


Notes
1 Exchange Rate 0.126099


Table 10.  Interconnection Prices for Telia


Swedish Krona


US Dollars
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US
Pence per Dollars


Item Minute per Minute
------------------------------------------------------------- --------------- ---------------
Call Termination Local Exchange Segment 0.2920       0.0049$     
Call Origination Local Exchange Segment A 0.3350       0.0056$     
Call Origination Local Exchange Segment B 0.2970       0.0050$     
Local Tandem Conveyance 0.1400       0.0023$     
Single Transit 0.0680       0.0011$     


Notes
1 Exchange Rate 1.67447


Table 11.  Interconnection Prices for British Telecom
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US US US Dollars
Dollars Dollars Non-


Item per Minute per Month Recurring
------------------------------------------------------------- --------------- ---------------- ----------------
State of Connecticut


Exchange of Traffic No Charge
Local Loops
  Metro 10.18$         
  Urban 11.33$         
  Suburban 15.33$         
  Rural 14.97$         
Local Switching
  Port 1.66$           
  Per Minute 0.00309$   
Tandem Switching 0.00206$   
Shared Interoffice Transport Trunking 0.00380$   
Dedicated Interoffice Transport Trunking DSO 6.08$           


State of Maine
Exchange of Traffic No Charge
Local Loops
  Urban 12.67$         
  Suburban 15.59$         
  Rural 23.00$         
Local Switching
  Port -- Urban 3.08$           
  Per Minute -- Urban
    Day 0.00320$   
    Evening 0.00387$   
    Night 0.00071$   
Tandem Switching -- Day 0.00258$   
Shared Interoffice Transport Trunking -- Day 0.00307$   
Dedicated Interoffice Transport Trunking 5.94$           


Table 12.  Selected Interconnection Prices in the US
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US US US Dollars
Dollars Dollars Non-


Item per Minute per Month Recurring
------------------------------------------------------------- --------------- ---------------- ----------------
State of Maryland


Exchange of Traffic
  End Office 0.00300$   
  Tandem Office 0.00500$   
Local Loops
  Metro 11.87$         
  Rural 19.38$         
Local Switching
  Port 1.19$           
  Per Minute 0.00300$   


State of Montana
Exchange of Traffic No Charge
Local Loops 27.41$         


State of New Hampshire
Local Loops
  Urban 12.67$         
  Suburban 15.59$         
  Rural 23.00$         
Local Switching
  Port -- Urban 3.08$           
  Per Minute -- Urban
    Day 0.00320$   
    Evening 0.00387$   
    Night 0.00071$   
Tandem Switching -- Day 0.00258$   
Shared Interoffice Transport Trunking -- Day 0.00307$   
Dedicated Interoffice Transport Trunking 5.94$           


Table 12.  Selected Interconnection Prices in the US (cont.)
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US US US Dollars
Dollars Dollars Non-


Item per Minute per Month Recurring
------------------------------------------------------------- --------------- ---------------- ----------------
State of Washington


Exchange of Traffic
  Tandem Office 0.00600$   
Local Loops
  Multiline Business 13.37$         
  Additional Loop, no testing 20.00$       
  Additional Loop, basic testing 30.00$       


State of Wisconsin
Exchange of Traffic
  End Office Termination 0.00368$   
  Tandem Termination 0.00442$   


Table 12.  Selected Interconnection Prices in the US (cont.)
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Won US Dollars
Per Per


Item Minute Minute
---------------------------------------------------------------------------------------- --------------- ---------------
Local Line Deficit 17.99 0.01299$   
Local Traffic Sensitive 11.83 0.00854$   
Long distance call OX line 1.69 0.00122$   


Exchange 2.52 0.00182$   
Inter-long distance exchange office 5.92 0.00427$   


International call OOX line 4.26 0.00308$   
Exchange 8.06 0.00582$   


Local public phone Subscriber outgoing call 23.5 0.01697$   
Local Traffic Sensitive 12.46 0.00900$   


Long distance public phone OX line 1.69 0.00122$   
Exchange 2.52 0.00182$   
Inter-long distance exchange office 5.92 0.00427$   


Notes
1 Exchange Rate 0.000722                                         
2 Definitions for "OX Line" and "OOX Line" were not provided.


Table 13.  Interconnection Prices for Korea
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