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Preface

With its sustained growth and dynamism the telecommunications sector has been,
for the last few years, a key catalyst for the growth of the economy. With their
complementary relationship, telecommunications and economy has egged each other on
the road to faster development. In the phase of economic development that India finds

itself, telecommunications growth is not a matter of option, it is an imperative element.

Telecommunication networks are intrinsically different from other infrastructure
like roads and power because of the network externalities involved. The value of the
network to the users increases as more customers join the network. Interconnection with
other networks increases this value further by increasing the number of people the

subscribers of this network can call and the range of services they can access.

The performance of the telecommunications sector in the last 5 years (2003-08)
since the inception of regulated IUC regime has been impressive, to say the least. With
about 374 million telephone connections as of November 2008, the Indian
telecommunications sector has grown to become the world’s second largest market after
China. Competition has been key to growth and innovation in the telecommunications
market and interconnection has been the key ingredients for the viability of such
competition. The issue of interconnection has therefore become one of the most

important and engaging issue for the regulators as well as the service providers.

Telecommunications users cannot communicate with each other or connect with
services they demand unless necessary interconnection arrangements are in place. ldeally
the customers should remain blissfully unaware that it is an intricate set of
interconnections that make it possible for the telecommunications network nationally and
globally act as a single seamless network. It is the responsibility of both the regulator and
the service providers to make this happen. While efficient interconnection makes
possible services like international dialing, Internet-based services, e-commerce and m-
commerce possible lack of it imposes costs and technological problems on operators and

is against the interest of consumers, businesses and the national economy.
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Interconnections provided by service providers to one another involve costs for
which the service providers need to be fairly compensated. The establishment of
Interconnect Usage Charges (IUC) is therefore an activity of far reaching consequences.
It would not be incorrect to say that the IUC regime determines not only the revenue
accruals but also how this revenue is distributed among various networks and services
and promotes their development in correct measures. A cost based IUC promotes
competition among operators and reduces wastage of economic resources. It gives the
operators sufficient flexibility in fixing its tariff for its customers and offer innovative
tariff plans. It promotes welfare of the customer, sustained growth of

telecommunications and economic development of the country.

Some service providers may see interconnection as a threat to their market share
while others as a necessity to be in business. It is for this reason that interconnections
may not happen freely and fairly under all circumstances. Regulators therefore have to
play a crucial role by providing an enabling interconnection environment and balancing
the need for regulatory certainty with the need for maximization of subscriber benefit,
promoting competition and allowing stakeholders to enjoy the benefits of technological
innovations. It is worth mentioning that the simplicity, resilience and implementability of
the IUC regime that TRAI put in place have had major role in the growth of the sector in

terms of infrastructure, competition, revenue and customer welfare.

The prevailing 1UC regulation was notified on 29" October 2003 and came into
effect from 1% February 2004. This was well accepted by the industry and has been
instrumental in growth of the industry and reduction in tariff. A review was conducted
through a consultation paper of 17" March 2005 and a revised IUC regime was
introduced on 23" February 2006, which has been implemented from 1st March 2006. In
this regulation, the Authority decided to put a ceiling on carriage charges

A number of factors had gone into fixing of IUC charges that are currently
effective. With increasing competition, massive growth of subscribers and reduction in
tariff the calling pattern, the total traffic and its dispersion might have undergone change.
The cost of providing services may also have altered by downward or upward movement
of some of the constituents. It would be necessary to consider how these changes would

affect IUC. Besides, a number of policy and regulatory changes have happened since the
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IUC regulation was first issued in 2003, and amended in 2006, that could have a bearing
on one or more of these charges. Passive infrastructure sharing has brought about a
change in the CAPEX/OPEX structure of the service providers. Issue of fresh licences
and allocation of spectrum to new companies would see infusion of capital in the sector
based on their perception of viability of operations. It would also be necessary to take
the strides of technology into account. Competition is bringing in compulsion of
handling traffic more efficiently. More and more service providers are embracing
Internet Protocol (IP) networks in a bid to reducing their network CAPEX and OPEX
and perhaps keeping eventual migration to NGN in sight. Auction of relevant spectrum
and subsequent deployment of 3G services is round the corner therefore it would
necessary to understand the views of the service providers on whether both 2G and 3G

voice termination should be treated similarly.

Finding the right level of interconnection charges is by no means a simple
exercise. Any determination should strike a balance among a number of factors, some of
which may conflict with each other. Sustainability of service providers’ operations,
consumer interest, growth of telecom sector, ease and flexibility of introducing
innovative tariff plans by the service providers are some of the factors that would be

necessary to address.

The 1UC review being a complex exercise that could only be completed with
close co-operation of the service providers, the Authority considered it appropriate to
engage the service providers in a comprehensive pre-consultation process. The general
response was in favour of reviewing all the components of the IUC regime. However the

opinion on methodology and correct level of charges is divided.

Public consultations through this consultation paper seek to take forward the
process started with the preconsultation by opening the discussions to all stakeholders.
This review not only seeks to discuss the various components of the IUC and how they
should be fixed, but also expects feed back on how the new development like 3G,
WiMax, VolIP and NGN should be dealt with. It is expected that the while giving their
opinion the stakeholders would give priority to conducive growth and certainty of the
market. A more informed and objective opinion would assist TRAI in taking a final view
that would be beneficial to the industry as a whole.
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The aim of the consultation paper is to provide background information on all the
related aspects of the subject to enable stakeholders to provide informed comments for
the issues raised. Any details, concepts or expression of opinion provided in the
document should not be read as conclusive views of the Authority nor taken as
prejudicial to any determination that would have been made by the Authority in another

context.

The paper has been placed on the Authority's website (www.trai.gov.in). Written
comments on the issues raised for consultation may please be furnished to Principal
Advisor (FN), TRAI by 30" January, 2009. The comments may be sent in writing and

also preferably be sent in electronic form (E-mail: traifn@yahoo.co.in or

arvindtrai@gmail.com). For any further clarification on the matter please contact Sh. Lav
Gupta, Pr. Advisor (FN) at e-mail: pradvfn@trai.gov.in , lavqupta@gmail.com , Tel.:
011-23216930, Fax: 011-23235270 or Sh Arvind Kumar, Jt Advisor(FN) at email:
arvindtrai@gmail.com , traifn@yahoo.co.in Tel:011-23220209

(Nripendra Misra)
Chairman, TRAI
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Chapter 1

Introduction

Dynamism of the Indian telecom sector

Indian telecom sector has grown to become the world’s second largest market
after China. It surpassed the number of connections in US in March 2008. It took
25 years, after independence to reach the 1st 1 million mark; today we add almost
9 million phones in a month, the highest monthly additions in the world. The
number of lines has grown from a low of 14.88 million in 1997 to about 374
million in November 2008. Such has been the growth that the target of 250
million subscribers to be achieved by the end of 2007 was achieved before time
in October 2007, teledensity target of 7 to be achieved by 2005 was achieved in
March 2004 and of 15 to be achieved by 2010 was surpassed in 2005. It is
expected that the next target to cross the 500 million-subscriber mark by 2010
would be exceeded substantially. Broadband connections have also shown a high
growth rate with 5 million subscribers in Nov 2008 starting from scratch in
January 2005. The growth has been 100% in last one year while India stands at
no 18 in the world. It is expected that India would grow at a rate of about 480%
and have about 24 million connections by 2013 and be among top 10 broadband
countries. Internet users including those on wireless hovers around 90 million.
With these growth projections India is expected to become a US$ 40-45 billion
telecom market by 2010

If one looks at the performance of last 5 years (2003-08), since the inception of
regulated 1UC regime, telephone connections have gone up from 53.9 million in
2003 to about 374 million in November 2008 with a CAGR of about 47%. The
revenues have grown from about US$ 10 billion to US$ 31 bn at CAGR of 25%.
The traffic has also grown manifold. It was seventh largest network in 2003 and
now it is the second largest network globally.

It is said that a vibrant telecom sector and a sustained growth in that sector has
contributed to the economic growth of the country during the last few years. The

telecom sector has been a key catalyst for the growth of the economy the latter
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has helped in increasing demand and growth of the telecom services thus creating
a virtuous circle. The main factors driving and sustaining telecommunications
growth have been favourable macro-economic fundamentals and demographics,
favourable investment climate, strong economic growth , rising incomes and

progressive and consistent policy and regulation.

1.1.1 Key milestones

Significant policy and regulatory initiatives have led to the Indian telecom sector
undergo a major process of transformation. The reforms focused on competition
and investment facilitation overseen by an independent regulator. Reforms began
in the 1980s with "Mission-Better Communication”. In 1984 C-DoT was
established for the development of indigenous technologies leading to eventual
fall in switching equipment procurement prices. In the same year private parties
were allowed to run PCOs, a scheme which became very popular and created new
employment avenues. Private manufacturing of CPE was allowed and created
new manufacturing capability in India. In 1986 two large corporate entities
MTNL, VSNL were spun off from the Department of Telecommunications
(BSNL later came into existence in 2000). In 1989 Telecom Commission was set
up with the powers of the government for fast decision making. Telecom
equipment manufacturing was delicensed in 1991. The reforms paced up with
when radio paging, cellular mobile and other value added services were opened
to the private sector in 1992. The government programme was formalised on a
telecom policy statement with the announcement of National Telecom Policy was
announced in 1994. An independent statutory regulator was established in 1997.
New Telecom Policy 1999 ushered in new generation of reforms. Telecom was
recognized as an important driver of economic growth. Opening of NLD and ILD
sectors in 2000 and 2002 respectively for further competition and lowing prices.
In 2002 Reference Interconnect Order were the key developments, Internet
Telephony was allowed and licence fee was reduced. In 2003 Calling Party Pays
Regime and Unified Access Licensing were the hallmark. In 2004, Intra-circle
merger guidelines, Internet / recommendations on increasing broadband
penetration were released. In 2005, Quality of Service regulation and
recommendations on Rural Telephony were the important events. In 2006,

recommendations on Mobile Number Portability, recommendation on
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1.1.2

convergence were the highlights. In 2007, regulations on cable landing station
regulation and Domestic Leased Circuit, and recommendations on resale of
international bandwidth and growth of broadband. In 2008 phasing out of ADC,
recommendation on growth of broadband, recommendations on 3G and BWA
and MVNO were the milestones. All these events have created an impressive
forward momentum in Indian telecom resulting in vigorously competitive and a
fast growing sector. As we shall see in a later section, since 1997 TRAI had been
instrumental in guiding as well as creating regulatory environment for
implementation of the policies. In particular the simplicity, resilience and
implementability of the IUC regime that TRAI put in place have had major role in
the growth of the sector in terms of infrastructure, competition, revenue and

customer welfare.

Plans

In the early decades of planned development of India investment in
telecommunications as a percentage of GDP was low. In the first six five-year
Plans since 1950 investment hovered between 1.4 and 2.7 percent of the Gross
Domestic Product (GDP). The total combined investment was less than Rs4900
cr while in the 7"(1985-90) plan alone a little more than Rs 8000cr was allocated!
In terms of operational outlay the amount was Rs 84,783.90crore and Rs.
86,984.00 crore in the 10" (2002-07) and 11"(2007-2012) plan respectively.

At the end of 9" (1997-2002) plan the number of connections increased to 45
million and teledensity tripled to 4.4%. Performance of the government sector
was better than that of private. At the end of 10" five year plan, the total
connections were 206.83 while the mobile connections grew to 166 million
(much higher than 40.77 million fixed connections). Private sector contributed
more to growth with public sector contributing only about 25%. 79.6% mobile
phones provided were by the private sector. Teledensity increased from 4.29% to
18.31%. It was during the 10" plan that the regulated 1UC regime was instituted
by TRAL.

In the ongoing 11" five year plan (2007 —2012) a massive investment of ~

Rs267,001 crore is projected amounting to 13.2% sectoral share. About 68.7%
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1.1.3

investment is to come from the private sector. The target is to achieve telecom
subscriber base of 600 million including 200 million rural telephone connections,
a total of 150 million broadband connections including 50million wireline based
broadband and 100 million wireless broadband, 3G services to towns with more
than 0.1 million population, broadband connectivity to every secondary school,
health centre, Gram Panchayat on demand in two years, mobile TV.

The ambitious plan calls for progressive policy and effective regulations to create
an atmosphere conducive for investment and growth. More specifically,
appropriate charges for operators to interconnect their networks for offering a

wide-range of services would play an important role in achieving the targets.

Policies

Historically, the telecom network in India was owned and managed by the
Government considering it to be a strategic service that would be best under the
State's control. However in 1990's, the Indian policy makers decided to give
highest priority to the development of telecom services in the country to improve
India’s competitiveness in the global market, attracting foreign direct investment
and stimulating domestic investment. Even with the original modest targets of the
8" plan (1992-97) the resource gap was Rs. 7,500 crores which became Rs.
23,000 crores after aligning the targets with the National Telecom Policy
announced in 1994. Private investment and association of the private sector was
considered absolutely necessary to bridge the resource gap. The policy

frameworks are briefly discussed below:

National Telecom Policy 1994 (NTP94): When this policy was conceived the
situation of telecommunications in India was poor by world standards. There
were only 8 million lines for a population of about 900 million giving a density of
0.88% which compared poorly with the world average of 10%! To make matters
worse there was a waiting list of 2.5million people. There were only 1 lakh
Public Call Offices in urban areas. On the rural front matters were more

precarious. Only 1.4 lakh out of 5.76 lakh villages were covered.
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The policy defined certain important objectives including availability of
telephone on demand by 1997, provision of world-class services at reasonable
prices, ensuring India’s emergence as major manufacturing/export base of
telecom equipment and universal availability of basic telecom services to all
villages. It enunciated that all value-added services available internationally
should be introduced in India to raise the telecom services in India to
international standard. It acknowledged that private investment and involvement
of the private sector was required to bridge the resource gap. Private sector
participation was invited in a phased manner initially in 1992 for value added
services such as Paging Services and Cellular Mobile Telephone Services and
thereafter for Fixed Telephone Services. Other areas liberalized were VSAT
services, Internet Service Provision (ISP) and Global Mobile Personal
Communications by Satellite (GMPCS) allowed in basic and long distance

licences.

Achievement of physical targets was not very encouraging. Though 8.73 million
lines were provided against a target of 7.5 million the policy could not generate
results in many areas. The telephone was not available on demand by 1997 as
envisaged. The private sector participation in fixed was poor, in mobile it was
slower than expected, the main reason, according to the cellular and basic
operators, has been the fact that the actual revenues realized by these projects
were far short of the projections and the operators were unable to arrange
financing for their projects and therefore complete their projects. Only 3.1 lakh
villages were covered against a target of all inhabitable villages above 100
population (around 5.48 lakhs). The private sector entry was slower than what
was envisaged in the NTP 1994. The government viewed the above
developments with concern and realizing that it would adversely affect the further

development of the sector decided to take a fresh look at the policy framework.

New Telecom Policy 1999(NTP99): In addition to some of the objectives of
NTP 1994 not being fulfilled, and also far reaching developments in the recent
past in the telecom, IT, consumer electronics and media industries world-wide.
Convergence of both markets and technologies was a reality that was forcing

realignment of the industry. At one level, telephone and broadcasting industries
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were entering each other’s markets, while at another level, technology was
blurring the difference between different conduit systems such as wireline and
wireless. Less than satisfactory achievements on many of the fronts and other
developments led to announcement of a new policy. This policy aimed at creating
a modern and efficient telecommunications infrastructure and propels India into
becoming an IT superpower; make telecom sector competitive in both urban and
rural areas providing equal opportunities and level playing field for all players;
balance between universal service and the high-level services capable of meeting
the needs of the country’s economy; strengthen R&D efforts in the country and
provide an impetus to build world-class manufacturing capabilities; achieve

efficiency and transparency in spectrum management.

In terms of specific targets achievements were satisfactory. Teledensity of 7 was
achieved by March 2004 against target of achieving by 2005 and 15 by 2005
which was planned to be achieved by 2010. Rural teledensity of 5.78 was
achieved by March 2007 against targeted 4% by 2010. Targeted growth for end
2007 of 250 million was achieved in October 2007. Targeted growth for 2010 is

500 million connections that is also likely to be substantially exceeded.

Broadband policy 2004 defined broadband and set targets of 6million, 18 million
and 40 million Internet connections and 3 million, 9 million and 20 million
broadband connections by end of 2005, 2007 and 2010.

To let the benefit of information economy percolate far and wide and benefit all
requires vision and planning. These get embodied into the country’s policies.
These policies carry forward the national agenda with the help of a strategic
plan. To be successful implementation of these policies require ownership and
commitment on the part of the most important stakeholders i.e the people for
whom they are meant. Regulators must balance the need for regulatory certainty
with the need for maximization of subscriber benefit, promoting competition and
allowing stakeholders to enjoy the benefits of technological innovations to make

the policies deliver.
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1.14

India’s rural area — the next growth frontier

The rural economy contributes nearly half of the country’s GDP. About 70%
household and 72 % population are in rural areas. Nearly 50% of very rich and
well off households are in rural. More than 50 percent of the sales of FMCG and
55% of Consumer Durable companies come from the rural areas. According to
The McKinsey report (2007) in 20 years the rural Indian market will be almost
four times the size of today’s urban Indian market and larger than the total

consumer markets in countries such as South Korea or Canada today.

It is a universally accepted fact that higher the teledensity, higher is the GDP.
Greater telecom availability leads to more economic development that in turn
leads to more demand creating a virtuous circle. Impact of telecom growth is well
documented in literature. It spawns new industry in rural and urban areas, creates
job opportunities and stops migration. It contributes to economic development
indirectly by reducing cost and improving the coverage of basic services like
health, education and environment protection. It reduces the information gap,
more information about agricultural prices, markets, technology, regulations and
economic opportunities even beyond their geographical horizon enables them to
increase productivity, improve crop yield and livestock production, optimize
pricing plan and get higher earnings. It reduces the disadvantages that come with
remoteness from cities and make it less expensive and more efficient for firms to

locate in rural places.

With urban areas inching towards saturation, the rural areas improving in buying
power and increasing awareness of utility of telecom in rural inhabitants, the
telecommunications companies estimate large part of growth of the targeted
500million connections upto 2010 would be from rural areas. Any regulatory
stipulation would acknowledge this shift and ensure that the elements of IUC
have built into them incentives for an all pervasive development while keeping

the retail tariff at affordable levels.
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1.1.5 Regulatory initiatives
To quote from a 2005 report titled “The Indian Telecom Industry” produced by
IIM Calcutta, “Indian telecommunications today benefits from among the most
enlightened regulation in the region, and arguably in the world. The sector,
sometimes considered the ‘poster-boy for economic reforms’ has been among the
chief beneficiaries of the post-1991 liberalization... Despite several hiccups
along the way, the Telecom Regulatory Authority of India (TRAI), the
independent regulator, has earned a reputation for transparency and

competence™.

TRAI has carried out the job of increasing competition and easing entry of
competitive service providers in all seriousness. Measures that might have
seemed tough at the time later proved to be key for growth of the industry. Some
of the regulations/recommendations worth mentioning are: Recommendations
regarding Mobile Virtual Network Operators of August 2008; Domestic leased
circuits regulations of September 2007; International Telecommunication Access
To Essential Facilities At Cable Landing Stations Regulations issued in June
2007; Recommendation on Infrastructure Sharing sent in April 2007,
Recommendations on resale in International Private Leased Circuits (IPLC) in
March 2007; Recommendations on Mobile Number Portability in March 2006;
Intelligent Network Services in Multi Operator and Multi Network Scenario
Regulations in November 2006; Recommendation on growth of Telecom services
in Rural India Oct 2005; Recommendations on ‘Accelerating Growth of Internet
and Broadband” April 2004; Inception of Interconnect Usage Charges(lUC)
regime, January 2003; Recommendation on opening of the ‘International Long
Distance Service’ in Nov 2001; Recommendation on introduction of competition
in ‘National Long Distance Communications’ Dec 1999.

These regulations had the desired impact as indicated by increase in number of
service providers: UASL/CMTS from 6 in 1997 to 12 by Sept 2008, BSO from 2
to 7, NLD from 1 to 23, ILD from 1 to 17 and active ISPs from 2 to 141.
Increasing competition has led to greater availability, efficient utilization of

resources, greater innovation and lower tariffs.
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1.2

In addition to the above regulations/ recommendations that brought about
increase in competition those mentioned below contributed to increase in
Subscriber-base and teledensity. Recommendation of TRAI on Unified Licensing
October 2003; Recommendations of TRAI on the Issue of Fresh Licenses to
Cellular Mobile Service Providers (CMSPs), February 2003; Recommendations
on Universal Service Obligation (USO) October 2001; Recommendations of
TRAI on Issues Relating to Licensing of Fixed Service Providers August 2000;
The Telecommunication Tariff Order 1999 fixing cost based tariff for all telecom

services/ forborne tariff for some services Mar 1999

Bridging rural-urban divide has been a priority for the regulatory authority. In
addition to a number of recommendations the Authority has engaged the industry
in brainstorming sessions for improving rural tele-density. Some of the
recommendations: Recommendation on Infrastructure Sharing April 2007;
Recommendation on growth of Telecom services in Rural India Oct 2005;

Recommendations on Universal Service Obligation (USO) Oct 2001

TRAI has been conscious of the potential of new services like
Internet/Broadband in the economic development of the country.
Recommendations on Review of Internet Services May2007; Recommendations
on improvement in the effectiveness of National Internet Exchange of India
(NIXI1) March 2006; Recommendations on ‘Accelerating Growth of Internet and
Broadband” April 2004; Recommendations on Growth of Internet in the Country
September 2002; Regulation on Quality of Service Dial-Up and Leased Line

Internet Access Service December 2001.

Interconnection and Interconnection Usage Charge

When users make calls within a country or to international destinations, they are
not concerned with how many networks the calls pass through, who owns them,
how they are interconnected and what they pay to each other. They would like
end-to-end service as if it were a single seamless network. Both the regulator and

the service providers have responsibility to make this happen.
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1.2.2

While interconnection is crucial in implementing public policies, opening
competitive opportunities, it has been issue of controversy. Whether they are non-
competing or cooperating networks like access and long distance or competing
networks like two access service providers in the same area, the tendency of
strategic and opportunistic behaviour forces them to transfer network cost, realize
as much revenue as possible, impede competition, maintain or increase their
market share as best possible. Regulator may intervene with TUC determinations
to curb these tendencies and ensure that competition flourishes. In the initial days
tariffs were regulated but subsequently after emergence of competition these were
brought under forbearance except roaming, domestic leased circuits and rural
fixed line, so that they can be decided by the market forces and 1UC were
specified for inter-operator payments. The TRAI has therefore followed its
mission of nurturing conditions for growth and protecting consumer interest by
taking timely action on matters of contemporary and prospective importance.

What is Interconnection?

Interconnection is the lifeline of telecommunications. Interconnection allows
subscribers, services and networks of one service provider to be accessed by
subscribers, services and networks of the other service providers. In a broader
sense the term interconnection refers to the commercial and technical
arrangement under which service providers connect their equipment, networks
and services to enable their customers to have access to the customers, services
and networks of other service providers. A number of issues must be agreed upon
by the operators, or determined by the regulator, in order that these arrangements
can be finalized in an appropriate and timely manner. Commercial negotiations
between two interconnecting parties proceed with the help of established
framework for interconnection by the Regulatory Authority. Regulatory
intervention is a possibility wherever necessary. In India this framework has been

established by TRAI through its regulations and directions.

Why to interconnect?
Even before competition emerged within nations, interconnection has been
important for telecommunications providers with carriers in other countries so

that their customers could make long distance international calls. As competition
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emerged within countries and networks have reached the state they are currently
in, like in India with plurality of operators and services, the importance of
interconnection has increased for a variety of reasons. Telecommunications users
cannot communicate with each other or connect with services they demand unless
necessary interconnection arrangements are in place. For voice services,
termination being a terminating networks monopoly, interconnection would be a
must for a service provider to economically terminate calls on subscribers of the
other networks. Besides the cherished goal of any subscriber being able to call
any other subscriber irrespective of the network or location, networks would
interconnect with each other for increasing the value of telecommunications
services or the range of services that a service provider can provide or to expand
or improve services that are valuable to customers. For example, subscriber of a
voice network cannot access Intelligent Network(IN) platform and services of
another service provider if there is no interconnections between the two for such
services. A broadband subscriber cannot access applications and content located
on another service providers network if there is no interconnection arrangement
for such access. With recent technological developments the range of services
that depend on interconnection has increased. Efficient interconnection has
become an essential input to all types of voice calls, data services, Internet,

messaging, broadband and a wide range of applications and content services.

Interconnection of a large number of different types of networks has brought
tremendous benefits to consumers and businesses around the world, particularly
in the last few years. Without efficient interconnection arrangements, services
such as direct international dialing, Internet based services, e-commerce and m-
commerce would not be possible. Increasing network interconnection will
continue to improve the convenience and utility of telecommunications service
for users around the world in the time to come. Inadequate interconnection
arrangements not only impose unnecessary costs and technical problems on
operators - they also result in delays, inconvenience and additional costs for

businesses, consumers and, ultimately, for national economies.
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1.24

Why Regulate Interconnection?

Telecommunications networks are intrinsically different from other infrastructure
like roads and power because of the network externalities involved. The value of
the network to the users increases as more customers join the network.
Interconnection with other networks increases this value further by increasing the
number of people the subscribers of this network can call and the range of

services they can access.

Interconnection means different things to different service providers. To some it
may represent a cost while to others a means to transfer their network cost to
interconnecting operators. Some may see it as a threat to their market share while
others a necessity to be in business. It is, therefore, quite unlikely that
telecommunications service providers would interconnect voluntarily under all
circumstances. If two service providers are not in direct competition with each
other, then generally they will have an incentive to interconnect. Where the
interconnection seeker is a potential competitor, an incumbent may seek to limit
competition, and preserve its market power, by refusing to interconnect or
making it difficult by offering interconnection at a high price or by incorporating
unreasonable terms that make it difficult for an efficient entrant to compete.
Negotiations may get inordinately prolonged and cause inconvenience to
subscribers of both the networks. In these cases regulatory intervention can lead
to a more efficient outcome. In situations where the denial of access or adduction
of unreasonable terms and conditions having a similar effect would hinder the
emergence of a sustainable competitive market at the retail level, or would not be
in the end-users’ interest regulators may need to intervene. The regulators also
need to ensure that the regulation are able to adapt to changing circumstances as

outdated regulation risks stifling market growth and innovation.

General regulatory framework for interconnection

The first widely accepted multilateral trade agreement to include binding
interconnection rules was the 1997 WTO (World Trade Organisation) Agreement
on Basic Telecommunications (formally known as the Fourth Protocol of the

GATS(General Agreement on Trade and Services)) These rules were included in
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the so-called Reference Paper, an informal text containing regulatory principles
negotiated among WTO Members.

The central principles of the paper are non-discrimination, transparency, and the
availability of reasonable interconnection terms, including cost-oriented rates and
unbundled access, from "major suppliers”. The Reference Paper was designed as
a set of general rules or principles to be observed, rather than as detailed
prescriptive guidelines, on how the principles are to be implemented. This
approach makes the paper adaptable as telecommunications markets evolve, and
provides flexibility for application to different legal systems and regulatory
interconnection frameworks. As a practical matter, therefore, more detailed
guidance is essential to turn the general Reference Paper principles into workable
interconnection arrangements, agreements, national regulations or regulatory

directives.

A summary of widely accepted interconnection principles as enshrined in WTO

document are:

— Terms of interconnection should not discriminate unduly between operators
or between a dominant firm’s own operations and those of interconnecting
competitors

— Interconnection should be permitted at any technically feasible point, but the
requesting operator should pay any additional costs of non-standard
interconnection

— Interconnection charges should generally be cost-based (i.e. the evolving best
practice specifies that the cost standard should be forward-looking long-run
incremental costs; there is normally a mark-up to cover forward-looking joint
and common costs)

— Cost inefficiencies of incumbent operators should not be passed on through
charges to interconnecting operators

— Where reciprocal interconnection and costs can be expected to be reasonably
balanced, bill and keep arrangements are an efficient alternative to cost-based

interconnection
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— Regulatory guidelines and procedures should be prescribed in advance, to
facilitate interconnection negotiations between operators

— Standard terms and procedures should be published for interconnection to
dominant operators

— Interconnection procedures and arrangements should be transparent

— Interconnection arrangements should encourage efficient and sustainable
competition

— Network elements should be unbundled, and charged separately

— Charges related to universal service obligations should be identified
separately, and not bundled with interconnection charges

— An independent regulator (or other third party) should resolve interconnection

disputes quickly and fairly

Interconnection Charges

IUC are charges payable by one telecom operator to the other for use of the
latter’s network either for originating, terminating or transiting/carrying a call.
Inter operator calls constitute a major portion of the total calls that are handled by
the network. In this respect IUC payable is an important element that should be
entered in the retail tariff charged to the customer. A cost based 1UC promotes
competition among operators and reduces wastage of economic resources. The
IUC concept has proved to be the most suitable approach to interconnect pricing
in a competitive, multi-operator environment. It gives the operators sufficient
flexibility in fixing its tariff for its customers. It also helps in removing

discriminatory practices among different operators.

Interconnection charges often account for a very significant part of the costs of
new telecommunications operators. This is particularly the case with new entrants
that do not own end-to-end networks. The level and structure of interconnection
charges are, therefore, major determinants of the viability of operators in a
competitive telecommunications market. Over the years, a variety of approaches
have been used to calculate interconnection charges and generally to determine

the financial terms of interconnection.
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While there is no single correct approach, internationally accepted
interconnection principles generally require interconnection charges to be cost
based or “cost-oriented”. This is the case with the interconnection principles of
the WTO’s Agreement described above. Cost-based pricing of interconnection
services is consistent with best practices adopted by regulators in most countries.
To implement this some regulators and experts feel that the ideal approach for
calculating the level of interconnection charges would be one based on forward-
looking costs of supplying the relevant facilities and services such as Long Range
Incremental Cost(LRIC) or one of its variants.. While these experts consider
variations on the LRIC approach the best practices, there are practical limitations
on their applicability. Those not in favour of LRIC would argue that in certain
situations setting interconnection prices at LRIC may not permit a new, local
services entrant to run a viable business. This could also be a case when
established incumbents subsidize tariff by revenues from call termination. They
argue that the new entrant’s interconnection costs may exceed the retail prices it

must offer to compete effectively and establish itself.

The applicability of the non-LRIC-type approaches depends on the circumstances
of different countries which the regulators would need to assess carefully.
Modifications are often made to the various approaches to attempt to compensate
each operator more closely for costs resulting from its interconnection. These
approaches can be subject to abuse. For example, excessively high revenue
sharing arrangements have been imposed in some jurisdictions in a shortsighted
attempt to earn operator or government additional revenues. The effect is to
prevent efficient competition. If revenue-sharing schemes must be used, then
regulators should consider identifying each component of the revenue share
separately. This includes, for example, share to be paid for cost-based

interconnection charges, for concession or licence fees, etc.

In the Indian context, the regulatory framework for interconnection was
established through the Regulation issued by TRAI in May 1999, titled “The
Telecommunication Interconnection (Charges on Revenue Sharing) Regulation
1999”. The Regulation specified certain principles for determining

interconnection charges, viz. Interconnection charges are to be based on cost,
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unless otherwise specified; For determining cost based interconnection charges,
the main basis shall be “incremental or additional” costs directly attributable to
the provision of interconnection by the interconnection provider; No service
provider shall discriminate between service providers in the matter of levying of
charges for interconnection; No service provider shall be charged for any
interconnection facility it does not seek or require; Para 8 of the explanatory
memorandum of the Regulation, is reproduced below for explanation of scope of

terms used in the regulation :

“8 The payment by any service provider for connection and use of the
network of another service provider is conceptually divided as under:
= Set-up costs, i.e. all costs required for initially linking up two networks
and making that link operational (including inputs such as fibre links,
ports, building space and any up-gradation of equipment, as well as
software required to make the interconnection operational).
= interconnection charges are the (recurring) amounts payable for the set-
up costs;
= usage charges are payments for use of the network for transmission of
telecommunications messages by the subscriber of the interconnection
seeker. The mode of payment of such charges includes, inter alia, revenue
sharing arrangements”
This Regulation dealt with interconnection charges i.e. the Port Charges and
Leased Line Charges, which are the recurring amounts payable for the set-up
costs. For Usage Charges, revenue sharing arrangements for basic services and
cellular mobile services were specified. Accordingly the Regulation has three
schedules covering Revenue sharing for basic services and cellular mobile

services; Leased Circuit Charges; and Port charges.

Subsequently after ushering in multi operator environment the revenue sharing
arrangements for usage charges were replaced by cost based interconnection
usage charges. The IUC regime consists of Origination, termination charge,

carriage charge and transit charge. Let us briefly examine each of these:

(i) Termination Charges
There is no a uniform treatment of mobile termination charges among
countries.  Some countries only regulate mobile termination charges for

fixed-to-mobile calls. In other countries, mobile networks are required to
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apply a single regulated termination charge regardless of where the call
originates. There are two different methods for payment of call by mobile
subscriber -Mobile Party Pays (MPP) and Calling Party Pays(CPP). In MPP
method cost of the call is to be paid by mobile party therefore for incoming
call also the mobile subscriber has to pay and cost of interconnection can be
recovered from service provider’s own subscribers. Under Calling Party Pays
(CPP) the calling party, or the calling party's network, pays for the call.
Therefore, termination charge is the requirement in CPP method. CPP is used
in many countries to structure interconnection payments for fixed-to-mobile
calls and even mobile-to-mobile calls. In recent years, some regulators have
decided to regulate fixed-to-mobile prices, rather than leaving this to the
mobile operator to determine. This generally reflects concerns that fixed-to-
mobile tariffs are too high compared to a cost-based estimate. The premise is
that mobile operators are able to sustain high fixed-to-mobile prices because
they have market power in setting prices for fixed-to-mobile calls. This
market power derives from that fact that the fixed subscriber who places a
call to a mobile subscriber has no influence over which mobile network is
used. Mobile subscribers make this decision when they decide to join a
network. Under Calling Party Pays mobile subscribers do not pay for fixed-
to-mobile calls, so they may not take the price of these calls into account in
selecting a network. Many regulators now control mobile termination
charges. Market forces are also pushing down CPP tariff and mobile
termination charges. For example users may substitute mobile-to-mobile calls
for fixed-to-mobile calls, creating additional pressure on mobile operators to

reduce fixed-to-mobile rates and mobile termination charges.

With the introduction of CPP regime in India, TRAI felt that it was possible
to have identical termination charges for the access providing services. In
addition to simplifying the implementation of the regime, a common
termination charge would facilitate moving towards similar tariff levels for
calls from/to different access providers and would reduce imposition of cost
items on certain types of calls merely on account of regulatory policy. As
regard to termination for services like SMS, IN, paging, Internet no separate

traffic and cost data was available to ascertain usage charges for resources
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utilized in transmission of these services. The Authority therefore decided to
keep these termination charges under forbearance to be worked out by the

service providers by mutual arrangements.

(ii) Transit charges

Generally direct connectivity among various service providers is preferred.
However, for exceptional situations where direct connectivity may not be
possible or due to emergency breakdown etc., and for overflow traffic, traffic
can be routed through an alternate route through another transit switch. In
such a case the service providers may mutually negotiate the transit charges
but this should be lower than Rs. 0.20 per minute. NLDO to NLDO
interconnection is not mandatory as per the licencing requirement, however
there may be a case that one NLDO may transit the traffic through another
NLDO for a specific area where it is not present. The Authority has also
forborne NLDO to NLDO transit charges.

A special case of transit is carriage of intra-circle mobile to fixed line traffic
handed over by mobile service provider at Level-1l Tax and carried to SDCA

by BSNL. This has been prescribed at the rate of Rs 0.20 per minute.

(iii) Carriage Charges
Access provider can carry the long distance intra-circle calls only. However,
for carriage of calls across circles the call should be routed through NLDO.
These were reviewed in February 2006 and changed from distance-slab fixed

charge based to ceiling based with a ceiling of Rs 0.65 per minute.

(iv) Origination Charges
The Authority has decided that the originating network must pay from the
tariffs the carriage and termination charge for the calls and retain the residual
towards the expenses of originating the call. The originating charge was
therefore not specified. As the other components of the calls, carriage and
termination were fixed, keeping the origination under forbearance has

provided flexibility in tariffing and also ensured that access networks do not
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pass on the burden of their own tariff decisions to other networks involved in
completing the call.

(v) Port Charges

Port charges have been taken care of by a separate regulation on port charges.
While in calculation of port charges only the incremental capex for provision
of the port was taken into account, cost for augmentation of other downstream
network elements to handle additional traffic were left to be recovered
through the IUC.

Significance of IUC

We have seen in the earlier sections that competition is the key to growth and
innovation in today’s telecommunications market. Interconnection in turn is a key
ingredient for the viability of competition. With the liberalization of
telecommunications markets across the world, the issue of interconnection has
become perhaps the most important practical issue facing policy-makers and
regulators as well as incumbent operators and new entrants. On one hand
inadequate network interconnection arrangements impose unnecessary costs and
technical problems on service providers and on the other causes inconvenience
and additional costs for business, consumers and ultimately for national
economies. Effective interconnection arrangements have become key to the
operations of an increasingly wide range of services. These services include local,
long distance and international fixed, mobile and satellite services, providing
everything from basic voice telephony to high speed Internet connectivity to
Internet multimedia services. Availability of effective and expeditious
interconnection is, therefore, one of the most important factors in contributing to

the growth of the telecom sector.

While the public interest motive for interconnection is strong, individual
operators may view it in different light. Where two networks are vying for
customers of the same service, the commercial benefits of interconnection may
seem to accrue principally to the smaller network: its customers benefit more
from the larger range of communication possibilities made available. As a result,

some networks find it to their advantage to refuse, delay or otherwise impede
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interconnection, when it is mandated by regulation. A large network may also
seek to foreclose entry by charging high interconnection prices which eliminate
or weaken smaller competitors for the same pool of retail customers. In addition
any network will, other things being equal, benefit from high interconnection

charges which enhance its revenues.

Interconnection usage pricing is an important element. There is a consensus
among economists and regulators that interconnection prices based on cost are
most likely to lead to desirable outcomes. Measuring “cost” is challenging and
there is no single correct interconnection price. Depending on the methodology
used the result might be different. However, if the interconnection price is set
“too low” then inefficient competitors may enter the market. Entrants may look
for opportunities to profit by purchasing services at low regulated prices and
simply re-selling them, instead of developing innovative new product offerings.
Incumbent operators may not invest in the network or maintain its quality. For
many new entrants, interconnection is one of their largest costs. If the
interconnection price is set “too high” it will deter entry by efficient competitors.
Carriers may concentrate on maximizing payments from other carriers, instead of
focusing on providing services to retail customers. Customers will be paying

more than they need to.

An accepted Regulatory principle in many countries is to ensure that the Service
Provider with Significant Market Power publishes a Reference Interconnect Offer
(R10) stipulating the various technical and commercial conditions including a
basis for Interconnect Usage Charges for Origination, Transit and Termination.
Following these, the new entrants can seek Interconnection and agree upon
specific usage based charges. Taking into account the above practice and
experience regarding interconnect issue, a model Reference Interconnect Offer
(RIO) providing the basic framework was prepared by the Authority in
consultation with the service providers. This can be achieved by laying down the
terms and conditions of the RIO on which interconnection arrangements would
be based and IUC regime that would enable existing and new operators to work
out the charges they have to pay to each other for flow of each others traffic on
their network. Smooth functioning of such a regime would ensure that the
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government policy of telecom development and customers’ service objectives are

met.

Competing networks’ rates were typically based on a ‘reciprocity principle’. In
some countries they were effectively set equal to the rate determined by the
regulator for a functionally similar service provided by the incumbent. In others,
a consensus emerged within the fixed sector in favour of prices based on
reciprocity. As a result of this process, fixed interconnection rates have been,
directly or by proxy, set equal to cost, defined to include a reasonable return on
capital employed and a contribution to network common costs. Exceptions occur
where the interconnection service in question is found to be competitive and not
requiring regulation. In some jurisdictions fixed termination charges may not be

treated in this way if they are not competitive.

New entrants in telecommunications markets have little to offer in negotiations to
remove these barriers to competition. There is a consensus among
telecommunications experts and policy makers that decisive and informed
guidance by regulators is required to pave the way for effective interconnection

arrangements.

Governments and regulators need to be pragmatic about interconnection
regulation for a number of reasons. The direct regulatory costs of a detailed
forward-looking cost regime may be significant: operators may hire engineers,
economists and lawyers to put forward their views; the regulator must have
enough resources to assess competing claims about cost; and there may be costly
dispute resolution processes. As regimes increase in complexity, operators and
potential entrants are more likely to focus on arbitrage opportunities than ways to
offer consumers genuinely new services. There is no guarantee that detailed
cost estimation approaches will be accurate. It is therefore necessary to
regulators may decide the costing methodology and approach used based on the
development of telecommunications in the country. If an approach has been
established then motivation must be really strong to change it in the next

review.
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Interconnection charges have generally been designed following either the
paradigm of (1) revenue sharing or (2) interconnection usage charges. Revenue
sharing means that the telecommunications operators involved in a call have
agreed to share the revenues, on a percentage basis or some other agreed basis.
They thus share the risk of billing disputes and bad debts. On the other hand,
interconnection usage charges imply setting charges to compensate explicitly one
operator for the costs imposed on him by the other operator’s use of his network
to originate or terminate a call. The operator paying the interconnection usage

charge "owns" the call and takes the risk of disputed and unpaid charges.

In India TRAI has considered it important to specify an IUC regime that would
give greater certainty to the Inter-operator settlements and facilitate
interconnection agreements. In the relevant notifications TRAI had emphasized a
policy framework, which would promote lower domestic prices and give rise to
strong subscriber growth. The expectations of the Authority with respect to both
of these objectives have been validated in the subsequent period. India at present
has among the cheapest mobile call charges in the world. Likewise, the monthly
growth in mobile subscriber base in India, has been among the highest, and the
price decline has contributed significantly to such growth

Introduction to the present review

The Authority notified an Interconnection Usage Charges (IUC) Regulation dated
24th January 2003 which contained inter alia charges for origination, transit and
termination of calls in a Multi-Operator environment. Though this regulation was
amended vide regulation dated 29.10.2003 and then 23.2.2006 for IUC, the
framework remained the same. The cost basis used had been historical average
costs from audited accounts of BSNL.

The present review is in many ways important for the telecommunications
industry. This review not only seeks to discuss the various components of the
IUC and how they should be fixed, but also expects feed back on how the new
development like 3G, WiMax, VoIP and NGN should be dealt with. It would take
ahead the work started with preliminary discussions held through communication
no 409-12/2008-FN dated 12.9.2008
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Many developments of far reaching consequence have taken place since the
current principal regulation was put in place in 2003 and amended in February
2006. Subscriber growth has been explosive, specially in the mobile segment.
The mobile subscriber base has overtaken fixed line subscriber base and is now
almost 7 times that of fixed. The minutes of usage have also gone up drastically.
Favourable policy and regulatory regimes have encouraged a number of new
operators to come into the arena. Technology has evolved rapidly with increasing
stress on Internet Protocol based networks. New streams of revenue are emerging

for all sets of operators.

The preliminary consultation carried out through the communication 409-
12/2008-FN dated 12.9.2008 stressed that an IUC regime serves multiple
purposes. It promotes resource utilization, gives certainty to inter-operator
settlements and facilitates interconnection agreements, helps to implement

desired policies growth, quality and competition.

The service providers were asked