11.2 SPECTRUM ALLOCATIONS IN INDIA
Sidharth Sinha
The decision of the government to allow basic service
operators to provide WLL with limited mobility has resulted
in an anomalous situation with respect to spectrum
availability. While a limited number of cellular mobile services
licences will be auctioned, multiple basic service licences,
incorporating WLL with limited mobility, will be available
subject to payment of a fixed entry fee3. Even in the case
of auction of cellular mobile licences there is uncertainty
regarding the availability of spectrum. The way out of these
problems is to auction spectrum licenses and not service
licenses. The revenue generated from spectrum auctions
could be used for relocating existing defense users in order
to release more spectrum. Some of the revenue could also
go to the universal service fund. There is significant
international experience of spectrum auctions now available
to design efficient auction mechanisms.

The government initiated the process of private
participation in the telecommunications sector by auctioning
separate licenses for providing cellular and basic services.
The cellular license provides for an initial spectrum
assignment and the license holder can apply for additional
spectrum, but this is not guaranteed. The use of auctions
for assigning licenses appears to have been motivated by the
objective of raising revenues as well ensuring transparency
in allocation of a limited number of licenses. However, the
reason for limiting the number of licenses was never clearly
spelt out. The government subsequently partially undid the
outcome of the initial auctions by allowing the winners to
migrate to the revenue sharing regime. This was in response
to complaints from license-holders that their businesses
were not viable as they had bid extremely high license fees.
In spite of the initial unfavourable experience with auctions

Box 11.2.1
Spectrum Management in India 1
In India, the Indian Telegraph Act 1885 and the Indian Wireless Telegraphy Act 1933 and related rules and procedures provide
the legal basis for spectrum management. The National Frequency Allocation Plan (NFAP) 1981, and subsequent revisions or
amendments, derived from the Table of Frequency Allocations of the Radio Regulations, in consultation with the national users
through the forum of Standing Advisory Committee on Radio Frequency Allocations (SACFA), provides the basis for assignment
of frequencies.
The Wireless Planning and Coordination (WPC) Wing of the Ministry of Communication is the radio regulatory agency
responsible for radio frequency spectrum management, including licensing. The WPC is headed by the Wireless Adviser to the
Government of India. The Wireless Monitoring Organization, is the field organization of the WPC Wing, to provide essential
monitoring, inspection and other technical support for spectrum management with a view to ensuring interference-free operation
of all wireless networks, ensuring adherence to assigned technical parameters and licensing conditions as also fulfilling the
international obligations.
WPC Wing, grants Wireless Licences under Section 4 of the Indian Telegraph Act 1885 for operating captive radio communication
stations in the fixed/land, land mobile, maritime mobile and aeronautical services. The spectrum usage charges at present consist
of licence fee and royalty charges. The licence fee is charged to cover application processing costs and the royalty is for the frequency
management costs which include monitoring, inspection, coordination and infrastructure development. Central government ministries
and departments are totally exempt from payment of spectrum fee. State government departments pay only a licence fee. Central/
state public sector undertakings are levied both licence fee and royalty, as in the case of the private sector.
SACFA is a high power committee, composed of all major wireless user ministries and administrative departments of the
Government of India. WPC Wing of the Ministry of Communications provides the Secretariat for smooth and effective functioning
of SACFA. The SACFA discharges its duties and responsibilities under a two-tier functional system. The main Committee of SACFA
provides a forum for coordinating activities at the headquarters level within ministries/departments. The Regional Advisory
Committees (RAC) work at the regional levels for wireless coordination aspects. The committee is advisory in nature and the final
responsibility for the decisions and related implementation rest with the government.
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This section is based on: Wireless Planning and Coordination Wing, Spectrum Pricing Report, http://www.dotindia.com/wpcc/spectrum-home.htm, Report
of Spectrum Management Committee, Government of India http://www.nic.in/got/report/
3 See Section 11.1 for a detailed discussion on WLL with ëLimited

Mobilityí.

the government issued the fourth cellular license through
an auction process.4 There is now a realization that the
number of cellular licenses will have to be limited because
of limited availability of spectrum, and that auctions are the
most transparent process for allocating licenses, the initial
unfavourable experience notwithstanding.
In the case of basic services, while the initial licenses were
auctioned, the TRAI has now recommended issue of multiple
licenses, subject to the applicant satisfying certain conditions
and payment of a fixed entry fee. The basic service licenses
provide for the use of Wireless in Local Loop (WLL),
subsequently transformed to WLL with limited mobility.

WLL with limited mobility is considered a part of the basic
service license, even though it uses spectrum in the same
manner as cellular mobile services. As in the case of cellular
licensees, there is an initial assignment of spectrum but no
additional spectrum availability is guaranteed.
Given the governmentís approach to issuing licenses, the
resulting situation is one in which there are two services,
cellular mobile and WLL with limited mobility, both of
which use spectrum but are subject to different entry
conditions. While entry into cellular mobile is limited, with
licenses being auctioned, entry into WLL with limited mobility
is not limited and the associated license is not auctioned.5

Box 11.2.2
Recommendations of the Spectrum Management Committee, Steering Group of the WPC and TRAI

SPECTRUM MANAGEMENT COMMITTEE
Based on the recommendations of the Prime Ministerís Group on Telecommunications (GoT), a Spectrum Management Committee
(SMC) was constituted in December 1998, with comprehensive terms of reference covering pricing, efficiency of use, allocation
mechanisms, and achievement of best practices.
The Committeeís report points out that one of the main reasons for spectrum constraints in India is the use of the non-NATO
band by the defence agencies. All the NATO countries and several NATO allies have adopted the NATO Band for their defence
requirements of the spectrum. In these countries the non-NATO Band therefore accommodates most of the commercial/public
service telecommunications. As most of the world production of telecom equipment comes from the NATO countries, the large
volumes of demand and production have given them a high economy of scale thereby reducing the equipment prices. It is for
this reason that most countries of the world, including India, buy their public service telecom equipment from the NATO countries
or produce them locally, based on their design, which are in the non-NATO Band. However, several countries, including India,
have not adopted the NATO Band for their defence spectrum requirements. As a result in India both defence and private users
compete for the same spectrum bands. In addition, Indian defence also buys a sizeable part of its telecom/radar and avionics
equipment from both NATO and non-NATO countries. These factors have resulted in major spectral constraints, in the bands
allotted to defence.
The relocation costs are expected to be quite significant. For example, in order to release spectrum in the 1700ñ2000 MHz
band, the Indian Air Force (IAF), the major user of the band, would need to digitize its existing analog systems in Gujarat and
Maharashtra sector at the cost of Rs 140 crores. The cost of this digitization in central, eastern and north-eastern sector comes
to approximately Rs 205 crores.
The SMC report also highlights the need for efficient utilization of spectrum, especially the trade-off between spectrum and
capital expenditure. The capital expenditure is inversely proportional to the cell size. The trend world over is to go for smaller cell
size in order to provide service to a larger subscriber base within the available bandwidth which increases the capital expenditure.
In an attempt to avoid rises in capital expenditure, operators in India inevitably seek more bandwidth, which is priced lower than
other fees and expenditure. In the opinion of the committee, this is not an optimum solution for the nation. Further, larger cell
size implies taller antennae, resulting in greater interference problems. Given these considerations, operators should increase their
capital expenditure by decreasing cell size and lowering antenna height. This is the optimum solution evolved internationally and
should be insisted upon in the National Telecom Policy. Incidentally, in the 800ñ900 MHz band, as compared to the allocations
made by various countries cited in industryís presentation which is at Appendix B, India has already allocated about 110 MHz
of spectrum for various types of public telecommunication services, and a further 12.5 MHz spectrum is under consideration.
However the SMC considers the market based-pricing of spectrum through auctions as premature. Recent experiences have shown
that auction is a less than perfect arbitrator of the value of the spectrum. There were one or two over night millionaires in New
Zealand from the first round of auctions for VHF FM spectrum due to under bidding, while in USA, there were bankruptcies
and near bankruptcies due to over bidding. There was considerable enthusiasm for auctioning the spectrum as a mechanism for
directly ascertaining and collecting the market price value of the spectrum. But a more cautious wait-and-see policy now prevails,
4 Unlike the earlier standard sealed-bid auctions this auction
consisted of multiple (three) rounds of bidding for all circles
simultaneously.
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Six telecom companies have asked for 47 licences to enter fixed
line services in India. The list includes the usual names like Essar,
Reliance, Bharti, Hutchison and Himachal Futuristic Commu-

with most countries waiting for the more adventurous few to find the pitfalls and develop workable solutions. For developing
countries like India, it is prudent to adopt such a wait-and-see policy for the next five years.
The SMC concludes that, ëspectrum pricing should be so developed that it appropriately compares with cost of equipment and
other available means of communications so that there is no imbalance and there is no undue demand on the spectrum.í

THE STEERING GROUP

ON

SPECTRUM PRICING

OF THE

WPC

In response to the Spectrum Management Committee report a Steering Group on Spectrum Pricing was constituted in May 1999,
with members from Ministry of Information and Broadcasting, Department of Space and member from WPC Wing as member
Secretary. The group was subsequently expanded to include members from All India Radio, Doordarshan and defence services.
The terms of reference of the group were to review and evolve a comprehensive spectrum pricing structure.
Like the SMC, the WPC group also refers to the need for efficient utilization of spectrum and its relationship to appropriate
pricing, especially through auctions. The report points out the problems created by improper pricing of spectrum.
A similar problem created by fees that are below market value is the potential for services to wastefully use spectrum. For example,
some services, such as the delivery of television programming, can be provided by either wired or wireless means. Other services,
such as mobile telephony, can be provided only via the radio spectrum. When all resources (spectrum, fibre-optic cable, copper
wire, etc.) are priced at market rates, service providers will choose the combination of these inputs that is consistent with an
economically efficient distribution. However, if spectrum is priced at a level below its market value, then those service providers
(such as the distributors of television programming) who have the option of using either wired or wireless infrastructure in their
activities will be inclined to use more spectrum and less of the various available spectrum alternatives. The greater amount of spectrum
used by television results in less being available for other services, such as mobile telephony, implying a decrease in the total number
of services available to the publicó obviously, an inefficient outcome.
The WPC group considered the alternative of using auctions to price spectrum but dismissed it as a ëvery difficult taskí. The
group concluded that the licence fee structure should provide total revenues that cover the total cost of managing the radio frequency
spectrum and which provide a reasonable return to the owners of the radio frequency spectrum, the citizens of the country. However,
the total revenues must be maintained at as low a level as possible, while recovering essential costs, ëin support of the national
goal to rapidly develop communication infrastructureí.

TRAIíS VIEWS

ON

SPECTRUM ALLOCATION

The TRAI, in making its recommendations on the entry of the fourth cellular operator in June 2000, pointed out that it was
constrained in its ability to make recommendations because of lack of information about the availability of spectrum for either
the third or the fourth operator.1 It pointed to the critical role of spectrum planning in sustaining competition and ensuring service
quality. The TRAI also raised the question whether additional spectrum, if available, should be given to the existing operators to
enable them to provide service in a more cost effective manner or to new operators so as to encourage competition. The TRAI
concluded by saying:
In the circumstances a fair balance between the two objectives of increasing competition, on the one hand, and improving
the quality, coverage, and price-efficiency of the service, on the other, will have to be struck so that the larger objective of
providing quality services at affordable prices is not jeopardized. A sub-optimal cost structure and quality of service may turn
out to be detrimental to the growth of tele-density, notwithstanding a higher number of service providers. Accordingly, the
timing of the entry of the fourth operator would need to be decided taking into account the relevant information, and a
final view is possible after such information is available.
The TRAI has clarified its views on spectrum pricing in its ëRecommendations on issues relating to Limited Mobility through
WLLí:
As is the case with most developed countries, when the competition is fully open and market forces are allowed to rule, the
service provider prepared to pay the highest for the spectrum available, gets it. (sic) The concept of pricing the spectrum
will, therefore, have to continue. However, since in our conditions the considerations of growth continue to be over-riding,
it will be some time before the market forces become the sole determinants and the pricing of spectrum is fully market
determined. (italics added) It is, therefore, recommended that the frequency spectrum made available to both BSOs and
CMSOs should be very reasonably priced so as not to create a serious pressure on their revenues. The TRAI would also like
to recommend that the basis of allotment and pricing while being in accordance with the national plan should be the same
for both BSOs and the CMSOs.
The TRAI does not clarify how spectrum auctions would be inconsistent with the growth of the telecom network. However,
in concluding its recommendations, the TRAI notes that, ëIn the long run frequency spectrum being a limited national resource
may have to be auctioned both for CDMA based WLL systems and GSM based CMTS.í
1 http://www.trai.gov.in/cmtrc.html

The second problem with the existing arrangement of
auctioning cellular mobile licences is that there is no clear
identification between the license and the amount of spectrum
made available. Since spectrum is the scarce resource, much
of the auction value of the cellular license is the value of
the spectrum.6 Since the cellular license does not clearly
specify the amount of spectrum being offered, there is likely
to be significant uncertainty about the value of the license
itself.7 Bid amounts will be based as much on the perceived
valuation of the amount of spectrum being offered as by the
biddersí assessment of the expected amount of additional

spectrum assignment and the associated time frame. This
later uncertainty will lead to both inefficient allocations of
spectrum as well as lower revenue for the government.
The more efficient approach is to auction the spectrum
license rather than the service license. Additionally, the
spectrum right should not be bundled with service licenses.
For example, among basic service providers only those who
plan to offer WLL services would need to obtain a separate
spectrum license. Many countries faced, and still face,
opposition to auctioning spectrum licenses given their earlier
approach of ëbeauty contestsí for assigning licenses.8 However,

Box 11.2.3
Issues in the Spectrum Licensing
(based on ëConsultation on Issues Related to Spectrum Auctioningí, Industry Canada, August 1997)
The terms and conditions of the spectrum license need to be designed carefully so that the spectrum is always put to its most
valuable use. The distribution of spectrum ownership will also have implications for industry structure and ownership will need
to be regulated to ensure that there is adequate competition. Finally, the licence design must be suitable for the spectrum allocation
process, i.e., auctions.

SPECTRUM LICENCE PARAMETERS
The most common approach to regulating the use of spectrum is to divide the spectrum into non-overlapping blocks and issue
licenses for exclusive rights to transmit in one such block in a given geographic region. This requires a division of the total bandwidth
and geographical area available into specific blocks. Smaller and more numerous service areas and/or spectrum blocks permit bidders
more flexibility in determining the size of their total spectrum assignment and allows more small players to participate in an auction.
However, the complexity of an auction increases when the partition is too fine and the number of licenses being bid upon is very
large. It may in fact be optimal to provide a mix of smaller and larger licenses in the same auction. Another factor to consider
is that service areas which coincide with some sort of widely recognized geographic definitions, such as political boundaries or census
areas, are desirable in that they are easily understood and identified and also generally have ëoff the shelf í statistical and demographic
data available which would likely be of significant value to prospective service providers.

FLEXIBILITY

OF

SPECTRUM USE

There are two alternative approaches to the license terms and conditions with respect to flexibility of use. In the first case, for
each block of spectrum, the government can determine which application will be selected, and it can also determine the transmission
standard. Under the traditional central planning approach, governments have generally done both. An alternative is the ëflexible
useí doctrine whose goal is to allow market forces to influence decisions, whenever possible, within a license spectrum management
framework. Under the flexible use approach, license holders are free to decide what they will use their spectrum for, provided that
interference levels for adjacent frequency blocks and neighbouring geographical regions do not exceed set thresholds. There may
be additional terms and conditions related to the transfer of licenses and the choice of technical standards.
The main advantage of the flexible use policy is that it allows individual firms, rather than the government, to decide how exactly
to use each block of spectrum. Spectrum is then used to provide the most valuable services, with the most cost-effective technology.
Generally, it would be difficult for regulators to predict which services and technology will prove to be the most valuable. With
this flexibility, innovation is encouraged, since firms need not wait for approval to offer a new service. This approach also encourages
development of applications that conserve on spectrum utilization.

nications Ltd. (HFCL); a few other telcos might follow suit. Entry
in fixed line services is unrestricted. All those queuing up will get
in after paying a one-time entry fee. The stampede, reportedly, is
because the government might allow only four players in each circle
to supply WLL mobile services. The first few to apply will qualify
for this ëprivilegeí. (Economic Times, 2000)
6 For a discussion of the trade-off between spectrum use and
carrier costs see, Hills and Yeh, 1999.
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For example, the initial cellular licenses provided for an initial
spectrum allocation. In the metros the licensees have each been
allocated 4.5 MHz in the 900 MHz spectrum and in the circles the
allocation is 4.4 MHz. The licensees can request the WPC (Wireless
Planning and Coordination) for additional spectrum but allocation
is not guaranteed.
8 For a review of spectrum management policy see Jon M. Peha,
1998.

The extent of flexibility may need to be circumscribed by the need to ensure standardization and inter-operability. For example,
the use of the same frequency for cellular operations in different parts of the country will facilitate roaming and use of mass-produced
equipment and hand-sets. Such standards may or may not emerge on their own. With technological progress, which allows receivers
to switch from one frequency band to another and one transmission standard to another, the value of standardization may decrease
over time. Flexibility may also have to be limited to ensure that applications with significant economic externalities but low financial
viability, for example, rural and remote area coverage, receive an adequate amount of spectrum.

CHOICE

OF

LICENSE TERM

AND

RENEWAL MECHANISM

There are two main considerations which must be balanced in determining the appropriate term of a license. Longer terms provide
the certainty licensees desire when making investment decisions, but make it more difficult to reallocate spectrum quickly to new
uses as wireless technology evolves. Shorter terms, combined with uncertain license renewal procedures, discourage the licensee
from making the large fixed investments needed to exploit the technology to its best advantage, but make reallocation easier. The
optimal license term depends on balancing these considerations, taking into account their relative importance. Mitigating measures
and related policies must also be considered in assessing this balance. For example, the possibility that long license terms might
slow the introduction of new technologies can be mitigated by increasing the licenseeís discretion in how to use its spectrum and
by making licenses transferable. Similarly, the problem of dampened investment incentives caused by short license terms with
uncertain renewal fees can be mitigated by such simple measures as specifying renewal fees in advance.

SERVICE ROLL-OUT REQUIREMENTS
To prevent a licensee from warehousing spectrum for the purpose of pre-empting the entry of other service providers, many spectrum
authorities in other countries impose service roll-out requirements as a condition of license. Service roll-out requirements generally
stipulate that a licensee provide service to a certain percentage of the population in its license area within a specified time frame.
Roll-out requirements may not be necessary if the market for the services authorized by a license is relatively competitive. In this
situation, it is in the economic interest of the licensee to provide service earnestly or to transfer the license to another party. Therefore,
roll-out requirements might be unnecessary and may merely impose burdensome constraints on licensees and an additional
administrative workload on the department that administers the license.

TRANSFERABILITY
One policy measure designed to facilitate the adaptation of spectrum use to changing market place conditions is to make licenses
transferable. Even if an auction works perfectly in generating an efficient initial assignment of licenses, circumstances can change
over time so that firms and consumers would benefit from provisions that allow licenses to migrate to other users with new and
more innovative service offerings or more efficient technologies. By allowing licenses to be bought and sold after an auction, a
firm with a more valuable new use of the spectrum can negotiate a transfer with the incumbent licensee that is beneficial not only
to both parties, but also to consumers.

DIVISIBILITY
There is the issue of transferability of licenses not only in whole, but also in part. This implies that licenses should be divisible
in both the bandwidth and geographic dimensions. This policy serves many functions. First, it will encourage competition by
removing potential entry barriers to certain competitors such as small businesses; second, it will encourage more efficient spectrum
use by permitting the deployment of a broader mix of service offerings; and third, it will speed service to unserved or underserved
areas.
Allowing licenses to be divisible creates an opportunity for a small operator to obtain licenses usually accessible only to larger
companies. The operator may wish to provide service only in a small geographic area. Even though this area may be a small subset
of the license area offered in an auction, the auction process normally requires that the company purchase a license for the entire
area. This is difficult for small companies that may not possess the financial resources to purchase these larger licenses and may
not wish to provide service in most of the service areas. Conversely, large operators may wish to provide service only in more densely
populated areas where the return on the required investment is greater. This creates a natural market where the large operators
who win licenses can sell off portions of their service areas to smaller companies.
Therefore, the flexibility to partition is expected to generate benefits for all parties concerned. The small operator companies,
like rural telephone companies, have an opportunity to enter the market. The large operators can generate a return on their investment
in a geographic area where they otherwise might not gain any returns. Finally, rural consumers have increased access to modern
technologies and the benefits of competition.
When spectrum licenses are divisible, there may be a need to define a minimum allowable geographic area or a minimum spectrum
block. The specification of some limit below which a license cannot be sub-divided can be beneficial in terms of interference
management and administration and record keeping. On the other hand, the flexibility of spectrum users is constrained when limits
are imposed.

India does not need to confront this problem as it has
already been auctioning service licenses. All that it needs to
do is to move to auctioning spectrum rather than service
licenses. As pointed out by NTP 99, the funds raised from
spectrum auctions could be used to meet relocation costs
as well as funding of universal service requirements.
The Spectrum Management Committee, the WPC Group
on Spectrum Pricing and the TRAI acknowledge that
auctions would lead to efficient utilization of spectrum.
However, none of them recommend auctioning spectrum
right away. The two standard objections to spectrum auctions
are that they are complicated and that they raise the cost
of providing service. As regards the first objection, there is
now sufficient experience and understanding to enable design
of appropriate auctions and avoid a number of common
pitfalls. As regards the second objection, the main point is
that it is inefficient to try to keep the cost of service low
by mis-pricing certain inputs. Mis-pricing of spectrum leads
to its inefficient utilization and inappropriate technology
choices. It is preferable to charge an appropriate price for
spectrum and use the resource raised to provide subsidies
through the USO fund.9

Spectrum Management
NTP 99 observed that considering the growing need of
spectrum for communication services, there is a need to
review the spectrum allocations in a planned manner. The
National Frequency Allocation Plan (NFAP) was last
established in 1981, and had been modified from time to
time. With the proliferation of new technologies it was
essential to revise the NFAP in its entirety so that it could
become the basis for development, manufacturing and
spectrum utilization activities in the country amongst all
users. Appropriate frequency bands have historically been
assigned to defence and others and efforts should be made
towards relocating them so as to have optimal utilization
of spectrum. Compensation for relocation may be provided
out of spectrum fee and revenue share levied by the
government. There is also a need to have a transparent

process of allocation of frequency spectrum that is effective
and efficient. For a review of spectrum management in
India see Box 11.2.1.
The government has made several attempts to review and
restructure the spectrum management process. Two groupsó
the Spectrum Management Committee and the Steering
Group on Spectrum Pricing of the WPC have submitted
their recommendations on spectrum management and
pricing. The TRAI has also expressed its view on spectrum
management. See Box 11.2.2 for their recommendations.
For design of efficient auction mechanisms see Box 11.2.3.

CONCLUSIONS
Spectrum is likely to be a limited resource in the foreseeable
future. Even though technological advances have enabled
increasing efficiency in the use of spectrum it has also led
to dramatic increases in applications using spectrum.
Spectrum rights will, therefore, need to be assigned to a
limited number of users. Many countries are using auctions,
instead of administrative procedures referred to as beauty
contests, to assign spectrum rights. It is important to bear
in mind that what is being auctioned is spectrum rights and
not the spectrum. While flexibility in the use of spectrum
rights is desirable it is up to the government to decide the
degree of flexibility. Generally, greater flexibility may be
expected to lead to higher auction revenues.
The primary advantage of spectrum auctions, as against
the auction of service licenses, is that it focuses attention
on the spectrum as the limited and valuable resource. In the
case of spectrum auctions there is a direct correspondence
between the auction price and the spectrum being auctioned.
With auction of a service license there is only an indirect
and imperfect relationship between the auction price and
the spectrum being assigned. Spectrum auctions will require
a thorough review of existing spectrum allocations and the
possibility of relocating defense users. The proceeds from
spectrum auctions can be used to partially meet the costs
of relocation.

11.3 TELECOM REGULATION AND INTERNET TELEPHONY
Dheeraj Sanghi
If IP telephony10 is a boon to the consumers, then why do
some countries including India ban this service? This
9 Needless to add, these objections would in any case also apply
to auction of service licenses.
10 For a previous description of IP telephony, see Jain (2001),
Appendix 8.1.1.

technology is seen as a competitive threat to the current
long-distance telephony operators. Therefore, the regulatory
authorities have to balance the needs of service providers
and consumers. Service providers want their investments
protected, while the consumers want the best possible service
at the most economical price. Here, we will also look at the
issues a regulator is confronted with in order to provide a

