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FOR ACTION
Question 6/1:
Interconnection

STUDY GROUP 1
SOURCE:
VICE-CHAIRMAN OF STUDY GROUP 1

TITLE:
INTERCONNECTION

________

Action required:

Participants are requested to consider the contribution for possible inclusion in the final report on Question 6/1.

Abstract:

The contribution deals with the transition from a monopoly operator to a situation of competition in the developing countries, and the problems that result in terms of interconnection, particularly with regard to the establishment of interconnection charges, the introduction of analytical cost accounting systems and the determination of interconnection points. A prototype for an interconnection agreement between telecommunication operators is annexed to this document. 

I
Introduction

With the entry of new operators in the telecommunication sector of the developing countries and the resulting competition, it is necessary to set a framework for interconnection and interconnection charges.

Interconnection is therefore becoming a key factor for enabling new entrants to gain access to the customers of existing networks, and vice versa.

The speed of development of the telecommunication infrastructure in countries with a liberalized economy will depend to a large extent on setting prices for interconnection, determining the costs of the different elements of the network, and establishing interconnection arrangements between the different operators, in cooperation with the regulatory body where necessary.

Setting interconnection charges, introducing analytical cost accounting systems, and determining interconnection points are prerequisites for a competitive, transparent and non-discriminatory market.

Traditional monopoly operators are therefore recommended, before privatization or liberalization, to define the technical and financial elements associated with the different interconnection points and possible interconnection arrangements based on objective, transparent and non-discriminatory criteria guaranteeing equal access.

The provision of technical information and specifications necessary for interconnection details and of the accounting components used to determine the cost of interconnection is absolutely imperative.

II
Interconnection costs and tariffs

A distinction is made between two types of costs:

(
fixed costs;

(
variable costs.

Fixed costs

These are the following costs:

(
cost of renting technical premises and land; 

(
cost of leasing masts;

(
costs of leasing specialized links;

(
cost of power.

Variable costs
These are the following costs:

(
cost of routing;

(
cost of handling calls in the following cases:

•
wire network to cellular network;

•
cellular network to cellular network;

•
cellular network to wire network;

•
cellular network to national or international network and vice versa;

•
cellular network to other mobiles and vice versa.

1
Fixed costs

1.1
Cost of renting the land and terraced areas or of space occupied

The cost is determined as a function of the following factors:

(
area occupied;

(
unit cost per square metre of occupied space, which itself is determined by the type of building and the nature of the land (title deed or other; land with or without buildings; commercial, residential, industrial or peripheral site). 

Other common charges in the building, such as the costs of caretaking, lighting, insurance, depreciation and upkeep, may also have to be taken into account. 

These factors serve to determine the annual or monthly cost to be paid for the land, building or ground used for the interconnection.

In this regard, each country has its rules and regulations on town planning, which must be strictly respected. Technical and regulatory advice with regard to the interconnection is provided by the Ministries for Town Planning, Property and Land Management. 

1.2
Calculation of charges for power

Power-supply charges include the charge for AC and DC supply. These charges will depend on the management and amortization costs for the different power facilities, consumption of the equipment per hour in kilowatt/h (kW/h), the price of the kilowatt/h (kW/h) sold (inclusive of tax), the number of amperes used and the cost of producing one ampere of DC. The fees applied may be subject to negotiation.

1.3
Cost of specialized fibre or radio links

The leasing of a specialized link will depend on:

(
the number of stations, including the terminal station;

(
the rate of return on the initial capital;

(
basic investment cost;

(
amortization of the equipment;

(
the average per-channel cost of a station.

For the calculation, it is necessary to determine the coefficient for the management costs according to the link bit rate. As a rule, specialized links are classified as follows:

(
low-speed link: 1 200, 2 400, 4 800, 9 600 and 19 200 bits;

(
medium-speed link: 48, 56 and 64 kbit/s;

(
high-speed link: 128, 192, 256, 512, 1 024 and 2 048 kbit/s.

1.4
Cost of leasing masts

The leasing of the mast depends on the mast's location, rights of way, the nature, type, age and load to be borne by the mast, and the maintenance costs.

2
Variable costs

2.1
Communication or routing charges

The principle for calculating the collection charge on a new network is based on allocation of charges among the different networks or media used. The following elements should be noted: 

(
the collection charge on the crossed or existing network;

(
the charges to be refunded to the operator;

(
the charges on the radio path;

(
others.

Conclusion

The incumbent telecommunication operators should carry out tariff reviews to ensure that the new tariffs are cost-orientated, and should define clearly the costs of operating and running their equipment. 

Annex: Prototype for an interconnection agreement.

annex

Prototype for an interconnection agreement between telecommunication operators

I
Summary of the interconnection agreement

An interconnection agreement may contain at least five (5) essential parts and two (2) annexes:

Part 1: 
Definitions, terms and terminology

Part 2:
Legal aspects of interconnection

Part 3:
Technical operation of the interconnected networks

Part 4:
Commercial operation of the networks

Part 5:
Financial and economic management of the interconnection

Annex 1:
Network description

Annex 2:
Synoptic diagrams of the network

II
Content of the interconnection agreement

Part 1: Terms, definitions and terminology

This section contains some of the terms, definitions and terminology used in the agreement or in the ITU glossary.

Part 2: Legal aspects

The legal aspects of interconnection relate to the settlement of disputes and disagreements and collaboration between the parties. Interconnection requires transparent and balanced management. For this reason, the rules concerning collaboration between different players shall be defined with the greatest transparency. Rules relating to the following shall be specified:

(
scope of application;

(
management and maintenance;

(
directory services;

(
billing;

(
follow-up and implementation committee;

(
modalities for changing the technical characteristics of centres;

(
procedure for submitting texts to the regulatory body;

(
termination;

(
regulations governing responsibilities and force majeure;

(
procedures for notification of requests and notice;

(
duration of the agreement;

(
nature and scope of the agreements concluded;

(
commercial relations;

(
maintenance procedures;

(
equipment insurance;

(
transferability;

(
relevant tribunals;

(
relevant laws;

(
etc.

Part 3: Technical operation of the network

The part concerning technical operation specifies the technical characteristics, regulations and standards for the technical operation of the networks, and describes the interconnection points. 

Switching centres and interconnection points: Technical specifications and information concerning the equipment utilized will be provided: actual and potential installed capacity; technology used; year of purchase of the hardware; software references; types of signalling; digital or analogue interfaces; number of connection units (RSU, CSN, signalling groups, etc.); fault clearance times; fault rate; etc.

Transmission centres: Information on the transmission network will be provided: transmission types; characteristic technical capabilities; bit rate and three-year circuit estimates.

(
number of radio-relay stations, branch lines or relays, type of masts, year of installation, quality of supports, mast load: maximum load. 

Information will also be provided on:

(
satellite communication stations: type, capacity, number of circuits, relations served, year of installation, orbital position, technical characteristics of earth stations, etc.

(
optical and other cables: technical specifications and capacities, analogue or digital distribution frames, and cross-connect points.

For effective interconnection, the following recommendations must be observed:

R1
One (1) or two (2) specific distribution frames will be reserved for each new entrant.

R2
Each operator will specify its requirements in terms of the number of PCM circuits required and traffic estimates for at least three (3) years.

R3
Two (2) exchanges at least will be installed, equipped with SS No. 7 and giving details of all calls.

R4
Every operator shall have at least two (2) links of its own - one direct link with the national transit centre and the other with the international transit centre.

R5
Overflow circuits (code R2) shall be provided in the event of failure

R6
A catalogue of the prices for local and long-distance specialized links shall be drawn up.

R7
Microwave systems and the space segment shall be redimensioned to cater for the new entrants' traffic.

R8
An authorization shall be granted each time an interconnection agreement affects a particular network.

R9
Verification and measurement of earthing, the type and nature of earthing and the date of the measurements carried out in each centre and any other relevant telecommunication facility must be conducted.

Measurement and quality of technical service

R10
Organize the maintenance of interconnection circuits; a table of QoS indicators at the local, long-distance and international levels.

R9
Define the procedures for tests and fault clearance.

R12
Specify the measuring equipment.

R13
Describe the fault reporting system.

R14
Implement ITU-T Recommendations Q.781, Q.783 (Volume 6, Fascicle 6-9), Recommendation G.821 and GS.103 for the links HDB3 2 048 Mbit/s; 120 ohms.

R15
Routine measurements: line distortion, line losses, duration of transmission, echo loss, noise, loss of stability, earthing of the distributor.

R16
The parties shall be present during the different measurements and a report on the measurements should be drawn up and signed.

R17
A maintenance report should be prepared and circulated according to an established schedule.

R18
Any modifications to the network must be the subject of notification between the parties.

Power-supply centres

R21
The following will be specified: capacity of primary power supply subscription; power consumption; power available; future needs and the power available for new entrants; power of generating sets; capacities and load of batteries; rectifiers, inverters and UPS units.

R22
All the measurements and verifications of the power supply installations should be carried out before any equipment is connected in the switching and transmission centres.

R23
Each party shall, if necessary, take out an electricity subscription, define their current and future needs in terms of cabinets, junction cables, and local meters, and shall state their current and future needs in AC, DC or UPS current, and standby power from generators, rectifiers, inverters or storage batteries.

For logistics, buildings and land

R24
The characteristics of the buildings and land to be shared should be provided, and the estimate of rental costs should take account of site values.

Part IV: Commercial operation

R25
Under their commercial operations, new operators have to provide free access to numbers of the emergency service, fire brigade, police, etc. The following shall be defined:

R27
The numbering plan and its evolution.

R28
The charging plan.

R29
The network synchronization plan.

R30
The list of all services offered at each exchange.

R31
The list of requirements and traffic statistics should be drawn up and updated.

Part V: Description and diagrams

The operators shall provide a description of their networks and electrical diagrams.

_______________

______________
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