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Annexure – 1 

 

RESPONSE OF VODAFONE INDIA LIMITED TO TRAI CONSULTATION ON VALUATION AND 

RESERVE PRICE OF SPECTRUM 

 

14 August’2013  

Summary 

Vodafone is pleased to respond to the TRAI’s consultation on the Valuation and Reserve price of 

spectrum.  The issues raised by the Authority are vital to the long-term health of the industry: the 

cost of spectrum, the future supply of spectrum, the trading of spectrum and the ongoing 

charges applied to the holders of spectrum. 

The objective of the forthcoming auction should be to sell all of the spectrum at a price 

discovered by the auction, not set by the seller.  Too high reserve prices have left much spectrum 

unsold and sitting idle, rather than in productive use.  Unused spectrum is an opportunity lost 

forever by the Nation; it can never be made up by producing more minutes or megabytes later.  

The spectrum that will continue to be held by the Department of Telecommunications (DoT) 

after the next auction will further exacerbate this lost opportunity. 

Indexing historic market prices, whether from 2001 (1800MHz) or 2010 (2100MHz), to estimate 

current market prices is not appropriate because the expectations about the future, on which 

those historic prices are based, change over time.  As the Authority rightly notes, there has been 

a significant downswing in the telecommunications market since 2010.  The recent unsuccessful 

auctions of November 2012 and March 2013 provide ample evidence that using past market 

prices to set current reserve prices does not work.  Also, approximating the market price of all 

India spectrum and distributing this across LSAs in proportion to a single factor is very likely to 

produce anomalies and inaccuracies because market prices vary between LSAs as a 

consequence of many factors. 

We find that the avoided cost approaches outlined by the Authority produce widely differing 

results depending on the assumptions made about future demand, technological change and 

the future supply of spectrum.  We suggest that these types of models are too unstable to give us 

confidence that reserve prices based on their output will lead to a successful auction. 

Instead, we advocate a pragmatic approach.  We propose using, with minor modifications, the 

reserve prices from the successful 2010 2100MHz auction in the forthcoming 1800MHz auction.  

On average, this means a 58% reduction from the combined reserve prices in the November 

2012 and March 2013 auctions with these drops concentrated in the LSAs where most of the 

spectrum went unsold.  We benchmark our proposal against auctions of 1800MHz held in other 

countries, our econometric analysis of the November auction, Vodafone’s recent offer to the DoT 

and our assessment of what a ‘marginal’ operator would be prepared to pay for spectrum.  All of 

these comparators give us comfort that our suggestion will result in a successful auction. 
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We maintain that our existing licenses provide for their extension—with the allocated spectrum -

and that our 900MHz spectrum cannot be put to auction.  We have stated that we are willing to 

pay a market-related price for the extension of our licenses. In this regard, we have made an offer 

to the DoT of INR 4,000 crores to extend our licenses for 20 years in Delhi, Mumbai and Kolkata 

with a flat rate Spectrum Usage Charges (SUC) of 3% AGR.  We have also indicated our willingness 

to discuss the issue further with the Government to arrive at mutually agreed terms and 

conditions. 

We urge the TRAI to recommend that the E-GSM spectrum is cleared and auctioned.  This will 

require some reshuffling of the existing users of the band (at a low cost and with no disruption to 

their customers) and the co-operation of the PSUs and the Defense Ministry.  We calculate that 

over 190MHz of spectrum can be released within a period of a few years, with 10MHz available in 

eleven LSAs.  If necessary, we would support payments to the current holders of spectrum to 

compensate for any reasonable costs incurred in clearing spectrum. Some 900 MHz could also 

possibly be arranged through discussions and negotiations with other sources/users. 

The spectrum usage charge regime resulted from a bilateral settlement between the industry 

and the Government in 2002.  However, it is now in desperate need of reform.  We see no 

advantages with the current system.  On top of the shortcomings that the Authority notes, we 

believe that it: retards the development of the sector, unfairly advantages some operators, fails 

to encourage the efficient use of spectrum and can distort the outcome of spectrum auctions.  

We advocate moving to charging for using spectrum as a fixed fee per MHz of spectrum held, 

based on the market value of spectrum, for all future allocations of spectrum in every band. This 

approach will address all of the shortcomings of the current regime and is likely to earn the 

Government more revenues over time.  At the very least, we urge moving to a fixed percentage 

spectrum charge which addresses some, but not all, of the disadvantages with the current 

regime.  If the latter is adopted, we concur with the TRAI that 3% AGR is an appropriate figure. The 

industry should migrate to the new regime as licenses came up for extension, with operators also 

being given the choice to migrate their existing holdings of spectrum to the new regime on 

payment of market determined fee. 

Spectrum trading is an important tool to ensure that spectrum is used productively and 

efficiently.  It has been successfully introduced in a number of countries.  We urge TRAI to 

recommend its introduction and to consult forthwith on the modalities of trading. 

We take the opportunity of this consultation to raise some other issues: 

 The block size of 1.25MHz used in the recent auctions results in a waste of spectrum.  

The wastage is further exacerbated if the allocations of spectrum are not consistent with 

the GSM ARFCN (Absolute Radio Frequency Channeling Plan) table.  This is untenable 

when, as the TRAI notes, operators have so little spectrum compared with those in other 

countries.  The problem can be addressed by auctioning spectrum in 200KHz blocks;  

 We are also concerned that operators may be able to abuse the auction by opting out of 

paying for spectrum if their purchase is non-contiguous—we ask that the auction rules 

be framed to prevent such possibilities; 
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 The rules for Mergers and Acquisitions and spectrum sharing should encourage rather 

than deter both; 

 Spectrum that is only partially available within an LSA should not be auctioned; 

 We believe that more 2100MHz can, and should be, released over the next year by using 

the 1900MHz band to accommodate the needs of the Defense Ministry. 

We believe that this is an important opportunity to shape the prospects of the sector for the 

benefit of all stakeholders.  We earnestly request the Authority to make recommendations that 

are aimed at enhancing the socio-economic benefits for the Nation, rather maximising revenue 

for Government. 

 

 

Vodafone 

August 2013 
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Q.1. What method should be adopted for refarming of the 900 MHz band so that the TSPs 

whose licences are expiring in 2014 onwards get adequate spectrum in 900/1800 MHz 

band for continuity of services provided by them? 

 

Q.2. In case spectrum is to be “reserved” for such TSPs, should it be restricted to licences 

expiring in 2014 (metros) or include licences expiring afterwards (LSAs other than 

metros)? 

 

We maintain that our existing licenses provide for their extension and that our 900MHz spectrum 

cannot be put to auction.  The extension of our license is expedient and should be done on 

mutually agreed terms.  The issue of re-farming therefore does not arise.  We have stated that we 

are willing to pay a market-related price for the extension of our license. In this regard, we have 

made an offer to the DoT of INR 4,000 crores to extend our licenses for 20 years (along with their 

existing allocations of spectrum) in Delhi (Rs. 1,700 crores), Mumbai (Rs. 1,700 crores) and 

Kolkata (Rs. 600 crores) with a flat rate SUC of 3% AGR.  Vodafone has also indicated its 

willingness to discuss the issue further with Government to arrive at mutually agreed terms and 

conditions.  A copy of our offer letter is attached as Annexure-1A. 

The Authority is also aware that the Hon’ble Supreme Court has directed that the entire 

spectrum quashed by it must be auctioned.  Accordingly, no spectrum can be reserved. 

Notwithstanding our rights under our license, we are concerned that the potential implications of 

‘re-farming’ have not been appreciated.  The loss of 900MHz spectrum could have serious 

implications for the quality of service that we are able to offer and the continuity of service for 

some customers, particularly in semi-urban, rural and remote areas.  A report by Analysys Mason 

in 2012 concluded that the ‘re-farming’ as proposed by TRAI will have a substantial cost to 

industry, lead to an increase in retail tariffs and cause significant inconvenience to consumers.  A 

copy of the Report has already been sent to the Authority and is enclosed once again as 

Annexure-1B. 

There are some statements made in the consultation that we would like to clarify: 

 The total spectrum stated as quashed by DoT/TRAI and the quantum being put up for 

auction is not as per the Orders of the Supreme Court; 

 There is no ‘contracted’ spectrum of 6.2MHz (paragraph 1.12 of the consultation paper).  

This statement contradicts the DoT’s position on affidavit in TDSAT, the statements of the 

Ministry on the floor of Parliament and the judgment of the Hon’ble TDSAT (dated 16 

December 2010 in Petition 319 of 2007), an appeal against which has been dismissed by 

the Hon’ble Supreme Court; 

 Paragraph 2.9 of the Consultation Paper erroneously notes that “ [i]n view of the direction 

of Hon’ble Supreme Court dated 15th February 2013, the DoT has decided to conduct 

another round of auction in 1800 MHz, 900 MHz and 800 MHz bands”.  The Supreme 

Court stated in its Order dated 15 February 2013 that its judgment did not cover 900MHz.  

Thus, any auction of 900MHz cannot be attributed to the Hon’ble Supreme Court’s 

Direction. 
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Q.3. Is any restriction required to be imposed on the eligibility for par ticipation in the 

proposed auction?  

 

The auction should be open to all participants who meet the requisite licensing requirements i.e.,  

 Any licensee that holds a UAS/ CMTS/ UL(AS) license; or 

Any licensee that fulfils the eligibility criteria to obtain a Unified License (Access Services) 

or gives an undertaking to obtain a UL(AS) through a New Entrant Nominee as per the 

DoT’s stipulations. 

We recommend that participants should continue to be subject to the spectrum cap stipulated 

the Notice Inviting Applications for the 2012 and 2013 auctions: “25% of the ‘total spectrum 

assigned’ in all bands put together and 50% within a given band in each service area” with the 

spectrum put to auction included in the computation of ‘total spectrum assigned’. 

Q.4. Should India adopt E-GSM band, in view of the diminishing interest in the CDMA 

services? If yes,  

 

a) How much spectrum in the 800 MHz band should be retained for CDMA technology?  

b) What are the issues that need to be addressed in the process?  

c) What process should be adopted for migration considering the various issues involved?  

 

We believe that given: the declining numbers of CDMA users (28% year-on-year), the shrinking 

minutes of use (an average decline of 10% year-on-year over the past three years), the lack of 

interest in acquiring CDMA spectrum (nearly 70% unsold), the apparent desire by one operator  to 

surrender spectrum and the greater interest in 900MHz, there is a strong case to reconfigure the 

800MHz band plan, auction the released spectrum as E-GSM, and harmonise India with the 

majority of Europe, the Middle East and Africa and the Asia Pacific region.   

Making this band available through an auction would bring considerable benefits for: 

- Operators: A greater number of operators could potentially acquire 900MHz spectrum.  

They could choose to deploy it either: 

o for voice or data or broadband. 

o for reducing their costs of network coverage and improving the quality of their 

service (vs. 1800MHz or vs 2100 MHz). 

- Users: A larger number of users will benefit from the improved quality of 

voice/data/broadband services. 

- Government: Since many operators have evinced an interest in acquiring 900MHz 

spectrum and only one has acquired CDMA 800 MHz spectrum, it is reasonable to 

assume that the market price for the former will be higher. 
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The longer that this spectrum is dedicated to CDMA use, the longer it is that these benefits will 

go unrealised—there is a cost associated with inaction. 

We believe that the E-GSM band can be cleared.  We calculate that 3MHz of this band can be 

released in sixteen circles, at a low cost, and with no disruption to the customers of the CDMA 

operators, simply by reshuffling some of the existing occupants within the band.  Freeing up the 

remainder of the band will require the co-operation of the PSUs and the Defense Ministry and 

that TTSL/TTML relinquishes spectrum in excess of 3.75MHz in the metros and 2.5MHz 

elsewhere (as reported in the media).  We estimate that, in total, just over 190MHz of E-GSM 

spectrum can be cleared, including 10MHz in eleven circles (detailed in the table below); we see 

no reason why this cannot be achieved within a period of a few years.  If necessary, we would 

support payments to the current holders of spectrum to compensate for any reasonable costs 

incurred in clearing spectrum. 

 

We urge the Government to play a role in facilitating the availability of the E-GSM band; in 

particular because it will require the co-operation of the existing users of the band.  As we say 

above, we believe that payments to CDMA operators from the proceeds of the auction of E-GSM 

spectrum to compensate them for the cost of any network modifications and migrating 

customers to alternative technologies can expedite this process.  In the UK, the users of radio 

microphones for public performances were recompensed for the costs of moving out of the 

800MHz band (the ‘digital dividend’). 

 

# carriers 

assigned

Amount of 

Spectrum 

Assigned 

(MHz)

Spectrum 

Available

Reshuffling of 

existing users

(in 200KHz blocks 

assuming Defence 

occupies 7MHz)

Clearance by Defence, 

PSUs & return by 

TTSL/TTML in excess of 

2.5/3.75MHz) 

Total 

(Phase 1 + 

Phase 2)

Delhi 14               20.00 0.00 0.00 5.40 5.40

Mumbai 10               14.48 5.52 3.00 6.80 9.80

Kolkata 12               17.54 2.46 2.40 4.20 6.60

Maharashtra 10               14.48 5.52 3.00 7.00 10.00

Gujarat 11               16.31 3.69 3.00 4.80 7.80

AP 10               14.48 5.52 3.00 7.00 10.00

Karnataka 12               17.54 2.46 2.40 4.20 6.60

Tamil Nadu 11               16.31 3.69 3.00 4.80 7.80

Kerala 13               18.77 1.23 1.20 5.40 6.60

Punjab 10               15.08 4.92 3.00 6.20 9.20

Haryana 8                 12.02 7.98 3.00 7.00 10.00

UP - West 12               17.54 2.46 2.40 4.20 6.60

UP - East 9                 13.25 6.75 3.00 7.00 10.00

Rajasthan 12               17.54 2.46 2.40 4.20 6.60

M.P. 8                 12.02 7.98 3.00 7.00 10.00

West Bengal 10               15.08 4.92 3.00 4.80 7.80

H.P. 6                 9.56 10.44 3.00 7.00 10.00

Bihar 9                 13.25 6.75 3.00 7.00 10.00

Orissa 7                 10.79 9.21 3.00 7.00 10.00

Assam 6                 9.56 10.44 3.00 7.00 10.00

North East 6                 9.56 10.44 3.00 7.00 10.00

J&K 6                 10.16 9.84 3.00 7.00 10.00

All India 315.32 124.68 58.80 132.00 190.80

Circle

800MHz Spectrum Allocated 

(including PSUs & TTSL/TTML)

Amount of 800MHz spectrum that can released

E-GSM
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Q.5. Should roll out obligations for new/existing/renewal/quashed licenses be different? 

Please give justification in support of your answer.  

 

We are of the firm view that the rollout obligations should be the same for all licensees.  There 

can be no justification to prescribe different obligations for operators who are operating under 

the same license, in the same service area.  Such an approach would be discriminatory and result 

in a non-level playing field. 

There should be no variation in the rollout obligations stipulated in the recent spectrum auctions 

of November 2012 (for 1800MHz) and March 2013 (for 800MHz).  Any change could give rise to 

disputes and challenges.  These provisions allow existing Licensees to count the coverage of 

Block Headquarters already achieved as a part of the compliance towards their rollout obligation.  

This is desirable.  There can be no sense in requiring operators to replicate infrastructure in 

uneconomic areas simply because they have acquired more spectrum which they will use to 

provide the same service using the same technology. 

To increase penetration beyond the requirements in the licenses, TRAI may like to consider an 

incentive based approach.  For example, operators could get a waiver of a proportion of their 

license fees if they cover specified uneconomic areas.  This was recommended by TRAI in May 

2010 and was also earlier considered by the DoT.  We believe that such an incentive-based 

approach would provider a far greater impetus to deeper rural rollout. 

It is worth recording that the test procedures stipulated for meeting rollout obligations are 

complex, impractical, ambiguous, impossible to comply with, and are prescribed many years after 

the award of spectrum (three years in the case of 2100MHz).  The test procedure for meeting the 

rollout obligations should be reasonable and practical and should be known to operators at the 

time of the auction of the spectrum.  In fact, we would like to recommend that the procedure for 

rollout coverage testing is revisited and that operators should be allowed to submit self-

certification compliance certificates, which could then be audited by TERM Cells on a sample 

basis. 

Q.6. Is there a need to prescribe additional roll-out obligations for a TSP who acquires 

spectrum in the auction even if it has already fulfilled the prescribed roll-out obligations 

earlier?  

 

No.  Such an approach would lead to the duplication of infrastructure for no benefit of the 

consumer.  It would also be complex to monitor and enforce.  

Q.7. What should be the framework for conversion of existing spectrum holdings into 

liberalised spectrum?  

 

Vodafone continues to maintain that its licenses and spectrum are both technology neutral and 

liberalised. 

The policy of technology neutrality has been in place since 1999; this has been repeatedly 

confirmed by both the DoT and the TRAI on several occasions.  This policy has also been noted 
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and upheld by the Hon’ble TDSAT in its Order dated 31 March 2009 in Petition 286 of 2007.  

Vodafone has have made detailed submissions to the DoT (through the COAI) on this matter 

(please see the letter RSM/COAI/123 dated 15th June 2012 included in Annexure-1C) and it has 

challenged the incorrect interpretation of spectrum liberalisation in the TDSAT (Petition No. 154 

of 2013). 

The Authority in paragraph 2.43 of the current consultation defines spectrum liberalisation to 

mean “spectrum in any band can be used for deploying any service in any technology”.  This is 

same as the permissions given under NTP-1999 read with the DoT circular dated 9 April 2001, 

where it is stated that operators are permitted to operate any Cellular Mobile Telephony Service 

in any digital technology in the designated band. 

There is no need to have a framework which converts existing spectrum into liberalised spectrum 

because the existing spectrum is already liberalised. 

Q.8. Is it right time to permit spectrum trading in India? If yes, what should be the legal, 

regulatory and technical framework required for trading? 

 

Vodafone believes that the time is right to introduce spectrum trading in India; we are yet to see a 

convincing case against its introduction. 

Spectrum trading between operators facilitates the efficient use of spectrum because it ensures 

that spectrum is put into the hands of those that can use it most productively.  It can also result 

in better utilisation of spectrum if operators can aggregate their holdings into contiguous lots.  

The absence of trading has meant that large amounts of spectrum in India are underutilised and, 

as a result, the customers of the ‘spectrum-starved’ potential buyers suffer a poorer quality of 

service.  

Government may be concerned that spectrum trading will result in windfall gains for licensees 

who have been allocated spectrum administratively.  This concern can be addressed through the 

imposition of a spectrum transfer fee.  However, it is important that the transfer fees imposed for 

such trades be kept at a reasonable level that actually encourages, rather than deters, such 

market based re-allocations.  There would be no point in permitting spectrum trading and 

making the conditions associated with trading so onerous that no operator wishes to buy 

spectrum from another.  Accordingly, any fee should be charged only the first time that 

administratively allocated spectrum is traded in the market and only when a gain will be made on 

the trade.  Subsequent trades should not attract any transfer fees. 

Spectrum Trading in the UK 

Ofcom permits spectrum trading, it believes: “…the ability to trade spectrum, as well as to change 

its use, is critical to securing maximum benefit for society.”  As it explains “…it is less and less 

likely that any spectrum regulator can have sufficient information or foresight to predict which 

technology or application will generate the greatest benefits for society or will be able to react 

fast enough to the pace of change.  This is likely to lead to regulatory failure in which sub-optimal 

regulatory decisions impose greater costs than benefits. For this reason….we have pursued a 
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policy of making progressively greater use of market mechanisms to allow spectrum to migrate 

dynamically to the users, services and technologies that will benefit society most.” 1 

In the UK, spectrum licenses are distinct from ‘operating’ licenses.  In fact, no 

telecommunications company requires a license to operate.  Instead, providers of 

telecommunications services must comply with a set of General Conditions2.  The UK introduced 

spectrum trading for mobile operators in 2011 and all bands (800, 900, 1800, 2100MHz and 

2.6GHz) are now tradeable.  This enables licence holders to transfer some, or all, of the rights and 

associated obligations that they hold under a licence under the Wireless Telegraphy Act to third 

parties.  Trading involves agreement between an existing holder (the ‘transferor’) and another 

person (the ‘transferee’) to transfer the transferor’s rights under its licence and is put into effect 

by surrender of the original licence and the grant of a new licence by Ofcom. 

The trading framework permits various different types of transaction or ‘modes of trading’3: 

 Outright total transfers – all the rights and obligations under a licence are transferred to a 

third party (A); 

 Outright partial transfers – only some of the rights or obligations are transferred to a third 

party and the rest remain with the original owner (B);  

 Concurrent total transfers – all the licence rights and obligations are transferred to a third 

party while continuing at the same time to apply also to the original holder (C); and 

 Concurrent partial trades – some of the licence rights and obligations are transferred to a 

third party while continuing at the same time to apply to the original holder and the rest 

of the rights and obligations remain with the original holder (D). 

 

These options are pictured in the diagram below: 

 

In 2012, Everything Everywhere sold 15MHz of 1800MHz spectrum (out of a total holding of 

60MHz) to Hutchison Whampoa (which operates under the brand name ‘3’ in the UK).  The 

ongoing spectrum usage charges, which are currently charged as a fixed fee per 200KHz channel 

                                                                 
1
 Ofcom: Simplifying spectrum trading - Regulatory reform of the spectrum trading process  and introduction of 

spectrum leasing; September 2009 - see page 9. 
2
 http://stakeholders.ofcom.org.uk/telecoms/ga-scheme/general-conditions/ 

3
 Ofcom: Simplifying spectrum trading - Regulatory reform of the spectrum trading process  

and introduction of spectrum leasing; September 2009 
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on 900MHz and 1800MHz spectrum, pass to the acquirer in proportion to the amount of 

spectrum acquired.  There are currently no ongoing fees for 800MHz, 2100MHz and 2.6GHz 

spectrum. 

There are number of issues that will need to be resolved before trading is allowed in India: 

Scope: should all of the variants of trading be available in India?  Should spectrum leasing 

be permitted?  The more flexibility allowed, the greater the prospective benefits from 

trading. 

Approvals: Should trading require approval? Who should approve a trade? What should be 

the reasons for not permitting a trade? How long should the approval process take?  Can 

the refusal to allow a trade be challenged?  If the approval process is too lengthy, or 

uncertain, then operators’ benefits from trading will be reduced. 

Interference: Who bears the responsibility if trading leads to interference? 

Proceeds from trading: To what extent should the proceeds from trading be subject to a 

charge if the spectrum has been awarded administratively?  Should license fees be paid 

on the gains from trading?  What SUC charge applies if an operator purchases additional 

2100MHz spectrum?  Obviously, the more trading is ‘taxed’, the lower the incentive to 

trade and the less likely that trading will lead to a more efficient allocation of spectrum. 

Transparency:  What information, if any, should be made public about a spectrum trade?  

Will potential buyers of spectrum have access to details of who is using what spectrum?  

Better market information can facilitate trading. 

Spectrum Usage Charges – How will trading be made compatible with the current 

regime?  We detail in our answer to Question 18 how the current SUC regime deters some 

operators from acquiring spectrum. 

Spectrum trading can bring significant benefits to Indian consumers of mobile telephony.  There 

are complex matters associated with its introduction; and we urge the Authority to consult on the 

modalities of its introduction. 

Q.9. Would it be appropriate to use prices obtained in the auction of 3G spectrum as the 

basis for the valuation in 2013? In case the prices obtained in the auction of 3G spectrum 

are to be used as the basis, what qualifications would be necessary?  

 

The final 3G prices should not be used as a basis to set reserve prices for the forthcoming 

auctions for all the reasons that the TRAI cites.  The table below compares the mobile industry in 

2010 and 2013 across a number of dimensions. 
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 March 2010 March 2013 % Change 

Growth in Customer Numbers over 

previous year (in millions) 

193 (51)  

Growth in both-way minutes of usage 

over previous year (in billions) 

450*  255 (40%) 

ARPU (in Rs) 131 105 (20%) 

GSM Revenue per minute (in Rs) 0.57 0.48 (16%) 

HHI 0.1512 0.1434 (5%) 

Industry debt (Rs. Crores) 123,700 250,000* 102% 

Total PAT (listed companies in Rs. 

Crores)$ 

~11939 ~800 (93%) 

FDI Investment (Rs. Crores) 12,270 507#  (96%) 

* Estimated from TRAI’s quarterly wireless MoUs, subscribers  

# April 2012 – January 2013;** as indicated in the media reports; $ Idea, Airtel, RCOM, MTNL and TTML  

 

These data suggest that the expectation of bidders about the incremental value of spectrum will 

be lower in 2013 compared with 2010 (as evidenced by the unwillingness of FDI investors to put 

money into the sector) and therefore the market prices achieved in 2010 should no longer form 

a basis for setting the level of reserve prices.  To do so again would risk another failed auction.  As 

the TRAI notes: “[t]he reduced demand for spectrum has to be seen in at least two contexts 

namely, (a) the deteriorating financial performance and overall financial position of the sector, 

and, (b) the general slowdown in the economy over the last few years.”  

Q.10. Should the value of spectrum for individual LSA be derived in a top-down manner 

starting with pan-India valuation or should valuation of spectrum for each LSA be done 

individually? 

 

It is important to be clear about what is meant by the ‘value’ of spectrum.  The value of spectrum 

will differ between operators; it reflects how much each is willing to pay to acquire spectrum and 

will depend upon, amongst other things: existing holdings of spectrum, expectations about 

future demand and the price of infrastructure.  As we understand it, TRAI wishes to estimate, for 

each LSA, the market price of spectrum i.e., the price at which the demand for, and supply of, 

spectrum are matched4 and then apply a discount factor to set the reserve price in the auction 

(see Chapter IV of the consultation).  In any auction, the market price is revealed when the 

marginal bidder either reduces its demand or leaves the auction.  Put simply, in each LSA, there 

will be as many valuations of spectrum as there are operators, but there is only one market price 

for spectrum. 

                                                                 
4
 Section 3.8 of the consultation talks about ‘reaching an equilibrium’ 
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TRAI notes that in paragraph 22 that “each LSA is distinct from the point of view of telecom 

related parameters….LSAs differ in terms of population size, population density, economic 

growth, per capita income…”.  We agree that estimating the pan India market price of spectrum 

(the sum of the individual LSA market prices) and “working backwards” to distribute this across 

circles in proportion to (say) tele-density will be an inaccurate way of estimating a market price 

for spectrum in each LSA. 

In our answers to questions 12-14 we detail our concerns with estimating the market price of 

spectrum individually for each LSA.  We propose a solution in our answer to question 15. 

Q.11. Is indexation of 2001 prices of 1800 MHz spectrum an appropriate met hod for 

valuing spectrum in 2013? If yes, what is the indexation factor that should be used?  

 

The indexation of historic market prices to set reserve prices should not be contemplated, 

particularly for market prices set long in the past, as indexation does not take into account the 

changes in the market environment; it simply assumes that the value of spectrum grows in a 

compound fashion over time.  This method of setting reserve prices risks unsold spectrum when 

the market sentiment has changed for the worse.  Please also see our answer to question 9.  

Q.12. Should the value of spectrum in the areas where spectrum was not sold in the latest 

auctions of November 2012 and March 2013 be estimated by correlating the sale prices 

achieved in similar LSAs with known relevant variables? Can multiple regression analysis 

be used for this purpose?  

 

Vodafone has reviewed the results of the Authority’s multiple regression analysis and also run 

our own econometric models.  Although there are shortcomings with this kind of approach, we 

find that our results support our view that the market price for spectrum in Delhi, Mumbai and 

Karnataka is significantly below the reserve prices set in the November and March auctions.  We 

summarise our findings below. 

Simple Correlations 

There are severe limitations with using a simple correlation to predict a value per MHz for the 

four LSAs (Delhi, Mumbai, Karnataka and Rajasthan).  By definition, simple correlations do not 

account for the effects of any other factors on the value per MHz.  The Authority does partially 

compensate for this by narrowing the sample by the LSA category.  However, doing this means 

that the results for Delhi, Mumbai and Karnataka are based on a sample of five, while that of 

Rajasthan is based on a sample of seven.  With such small samples it is difficult to have any level 

of confidence in the results.  

TRAI’s econometric analysis 

Unfortunately, the Authority has chosen not to make available the data that it has used for its 

econometric analysis, or to reveal details of the equations that it estimated.  We have therefore 

compiled our own dataset and tried to duplicate TRAI’s regression analysis.  We have been unable 
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to replicate exactly the Authority’s work, although our results are similar.  A sample of our results, 

for one estimated equation, is shown in the table below. 

(Rs. in crores) 

Variables: AGR, 

Population, 

Residual 

teledensity 

Value per MHz  Reserve price per 

MHz (March 13)  

 TRAI Vodafone 

Delhi 193 173 388.1 

Mumbai 203 164 379.9 

Karnataka 180 182 184.9 

Rajasthan 100 96 37.6 

Model R2 - 91% - 

 

For each of the regression specifications that we have run, we find that the estimated market 

price for spectrum in Delhi and Mumbai is less half of the March 2013 reserve price.5  However, 

we do have some concerns with the TRAI’s econometrics.  The Authority reports that the R 2 in 

their estimations is over 80% and that their coefficient estimates are statistically significant.  But, 

these findings alone do not imply a model that makes intuitive sense or a model that is valid.  For 

example, in some regressions, population has a negative sign – i.e., the model predicts that the 

greater the population, the lower the value per MHz.  This is contrary to our a priori expectations 

and suggests that the model may not make intuitive sense (the negative sign is possibly a 

consequence of collinearity6).  It would be helpful if the TRAI published the full results of their 

regressions (coefficients, t-statistics, and standard errors). 

Generally, published studies of this kind also include variables relating to operators’ existing 

spectrum holdings and to the auction itself. For example, we might expect a relationship 

between the amount of spectrum unsold in the auction and the reserve price—if spectrum is left 

unsold it implies that the value per MHz is lower than the auction’s reserve price. 

Vodafone’s econometric analysis 

To expand on the TRAI’s econometric analysis we have run some of our own regressions on the 

dataset of the 1800MHz auction results.  Our results are summarised in the table below.  Our 

estimates are consistently much lower than both the reserve price and the TRAI’s estimated 

value/MHz for Delhi, Mumbai and Karnataka.  

 

 

 

                                                                 
5
 We believe that the estimates for Rajasthan in the econometric analysis have been skewed by the fact that 

spectrum is unavailable in districts amounting to 39% of the population. 
6
 Multi-collinearity occurs when there are high levels of correlation among predictor variables. This can lead to 

unreliable estimates of regression coefficients – it might, for example, lead us to over-estimate the impact of a 
given factor on the value per MHz.  We note that there a re high levels of correlation among some of our data, 
for example between the population and the residual teledensity (which is to be expected as one is computed 

using the other). 
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(Rs. crores) 

 Estimated value/MHz Reserve 

price 

(March 

2013) 

Specification (1) (2) (3) (4) (5) 

Delhi 70.2 127.8 125.1 103.1 122.4 388.1 

Mumbai 41.6 110.8 107.1 73.7 84.4 379.9 

Karnataka 122.1 131.5 126.6 131.8 105.4 184.9 

Rajasthan 49.8 51.9 54.4 50.1 17.1 37.6 

Note: Values for Rajasthan assume 39% of the population is not covered by the spectrum on offer. 

 

For every specification, our dependent variable was price/MHz/population, in line with other 

econometric studies of this kind.  All regressions were run on linear models—although similar 

results were obtained for log-linear specifications.  The independent variables in each of the 

specifications are as follows: 

1) Per capita GDP, number of unsold lots, existing spectrum holdings, AGR, a dummy 

variable for Kolkata7 

2) Per capita GDP, number of unsold lots, existing spectrum holdings, AGR, urbanisation 

3) Per capita GDP, number of unsold lots, existing spectrum holdings, ARPU, urbanisation 

4) Per capita GDP, AGR, existing tele-density; Kolkata dropped from sample 

5) Per capita GDP, number of sold lots, existing spectrum holdings, AGR, urbanisation; 

Kolkata dropped from sample 

(Since Kolkata is a notable outlier in terms of price per MHz per population it was dropped from 

specifications 4 & 5) 

Although we would recommend caution be taken when assessing the results of this analysis, we 

do note that they show a degree of consistency. There are certain limitations and issues with 

cross-sectional modelling of this kind. Nevertheless, it can provide indicative results. All of our 

regression models predict that the market price of spectrum in Delhi, Mumbai and Karnataka is 

significantly below the previous reserve prices.  We believe that the results for Rajasthan are not 

reliable because a significant proportion of the population (39%) was not covered by the 

spectrum offered and this more than proportionately reduces the value of the spectrum.   

 

 

 

                                                                 
7
 A dummy variable is a 1/0 variable – in this case, the variable was 1 for Kolkata and 0 for all  other LSAs. 
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Q.13. Should the value of spectrum be assessed on the basis of producer surplus on 

account of additional spectrum? Please support your response with justification. If you 

are in favour of this method, please furnish the calculation and relevant data along with 

results.  

 

Q.14. Should the value of spectrum in the 1800 MHz band be derived by estimating a 

production function on the assumption that spectrum and BTS are substitutable 

resources? Please support your response with justification. If you are in favour of this 

method, please furnish the calculation and relevant data along with results.  

 

The TRAI has proposed using a producer surplus approach to value the 1800MHz spectrum.  This 

approach involves calculating the network infrastructure costs avoided from having additional 

spectrum.  The additional spectrum allows the operator to lower the number of sites needed to 

meet its anticipated growth in traffic.  This approach implicitly assumes that it is profitable to 

serve the growth in traffic.  Vodafone has explored the use of this approach to value the 

1800MHz spectrum.  Below we describe the modelling approach used, the data required to 

calibrate the model, and the nature of results obtained. 

In summary, we find that the producer surplus estimates are sensitive to the many assumptions 

that need to be made about the evolution of the mobile market (including market shares and 

service use) and the timing of future spectrum releases in India over the next 20 years.  We 

therefore do not consider that the producer surplus approach provides a robust basis for valuing 

spectrum and setting reserve prices in the Indian context. 

Modelling Approach 

Additional 1800MHz is expected to be used to supplement existing 2G voice and data capacity 

over the 20 year licence period.  Calculation of avoided cost therefore focuses only on the 

avoided costs for the 2G service.  The steps to computing this avoided cost in each circle are as 

follows: 

 Divide each circle into four geo-types – dense urban, urban, suburban and rural where geo-

types are defined by population density. 

 For each circle estimate the number of base station sites in 2013 for a “typical” operator in 

each geo-type and calculate the network and other costs per site. 

 Estimate capacity per site based on service standard requirements (i.e. blocking rate) and on 

a current and future view of how channels are allocated between voice and data. 

 Forecast 2G voice traffic in all geo-types of all circles for the entire licence period, including a 

view of subscriber growth, the technology migration path and future changes in voice 

minutes/user 

 Divide total 2G traffic for each geo-type/circle in each year by site capacity to get the 

number of sites required for two scenarios – one with additional 1800 MHz spectrum and 
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one without this spectrum.  These scenarios will include assumptions about additional 

spectrum that might be acquired in bands other than 1800MHz over the next 20 years. 

 Calculate the producer surplus (or avoided cost) per year as the product of the difference in 

the number of sites between the two scenarios and the cost per site for each geo-type and 

circle. (If the number of sites required is below the operator’s current site number in both 

spectrum scenarios, no new sites are required and avoided cost for that geo-type in that year 

is zero).   

 Calculate the net present value of the annual producer surplus values by discounting the 

cost savings by the WACC for the mobile industry.  This gives the lump sum value of the 

additional 1800MHz spectrum.  

Input assumptions and information requirements 

The tables below list the input assumptions that are required to derive the 3 key components of 

the model – voice traffic forecast, 2G voice capacity per site, cost per 2G site. As can be seen the 

model requires numerous market and operator specific assumptions for the next 20 years.   

Input assumptions for voice traffic forecast 

Input variable Use of input variable 

Operator’s market characteristics: 

   Number of 2G sites 

   Current 2G voice traffic – minutes of use 

and    number of subscribers 

To establish the starting point for traffic and 

the number of sites at present for the 

operator 

Urban/ rural population and their growth 

rates 

To form a view of total for mobile service 

over time 

Forecast of mobile penetration 
To project the number 2G subscribers split 

by urban and rural areas as well as the 

number of voice minutes per subscriber for 

the entire licence duration 

Number of subscribers using 2G, 3G and 4G 

technology over time 

Evolution of 2G voice minutes of 

use/subscriber over time 

 

Input assumptions for individual site capacity 

Input variable Use of input variable 

Cell reuse factor These network parameters are required for 

the entire licence duration to determine the 

voice capacity per 2G site for each year.  

Therefore, this requires the current values as 

well as how they will evolve over time. 

Number of sectors per site 

Spectrum assignment in all bands – current 

and future 

RF resource reserved for 2G data service 

Mobile voice service standards 

Network inefficiencies 
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Input assumptions for cost per site 

Input variable Use of input variable 

Passive site infrastructure costs: 

   Rentals 

   Power 

   Maintenance 

   Backhaul 

   Payroll contribution 

   Others e.g. insurance, security, managed 

services 

To determine the annual payment required 

for the passive component of each site.  

Therefore, this requires the current values as 

well as how they will evolve over time. 

Active site component costs (CAPEX & 

OPEX): 

   BTS 

   Transceivers 

To determine the annual payment required 

for the active component of each site.  

Therefore, this requires the current values as 

well as how they will evolve over time. 

Useful life of assets 

To convert value into annual value at current 

prices 

Weighted average cost of capital 

Inflation on network infrastructure 

component costs 

 

Discussion of results 

The producer surplus estimates obtained for Delhi and Mumbai are low and are significantly 

below the November 2012 and March 2013 reserve prices.  We obtain disproportionately large 

values for rural areas in most circles, and in particular in Rajasthan because of the growing take-

up and use of 2G services in rural areas.  The results suggest that operators will not find it 

profitable to support service growth in these areas. However, this finding is dependent on the 

specific modelling assumptions. 

In summary, the results are sensitive to the many assumptions that need to be made about the 

evolution of the mobile market (including market shares and service use) and the timing of 

future spectrum releases in India over the next 20 years.  For example, changing the assumptions 

about the technology choice for future spectrum allocations in Rajasthan and Orissa reduces 

their avoided cost estimate by over 80%.  We therefore do not consider that the producer surplus 

approach provides a robust basis for valuing spectrum and setting reserve prices in the Indian 

context. 

The Cobb Douglas production function proposed by TRAI has no economic or engineering 

foundation in mobile networks and ignores important inputs such as backhaul.  It assumes 

operators can continuously optimise their balance of base station and spectrum inputs which is 

clearly unrealistic.  We are not aware of any other regulator having used this approach. 

Q.15. Apart from the approaches discussed in the foregoing section, is there any alternate 

approach for valuation of spectrum that you would suggest? Please support your answer 

with detailed data and methodology.  
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Our answers to the above questions indicate the difficulties and risks of estimating the market 

price of spectrum for individual LSAs using: the indexation of previous market prices, top-down 

estimates distributed across LSAs and bottom-up methodologies.  Instead, we propose a 

pragmatic approach to the setting of reserve prices for 1800MHz spectrum in the forthcoming 

auction. 

Vodafone believes that the auctions in November and March failed for two reasons: the level of 

the reserve price and the escalating Spectrum Usage Charge regime; both elements comprise 

the cost of owning spectrum and, in combination, they were too high, and this restricted the 

demand for spectrum.  As a consequence no market price for spectrum was discovered in any 

circle except Bihar.  In all, only slightly over 43% of the spectrum put to auction was sold and 

more than 75% of this was a ‘distressed’ purchase by operators who had no choice but to acquire 

spectrum in order to continue their business. 

TRAI states in Chapter that IV of the consultation paper that “…the reserve price should not be so 

high as to discourage the participation of bidders and leave the spectrum unsold”.  It also 

acknowledges that it has insufficient information to set an optimal reserve price (it does not 

know the distribution of bidders’ valuations) and that, in practice, few bidders are expected and 

therefore the reserve price should be pegged at a low level. 

These factors, together with the fact that such as large quantum of spectrum went unsold in the 

previous auctions, reinforce the need to set reserve prices in a conservative manner.  We 

therefore propose a practical approach which builds on the success of the 3G auction, but where 

the reserve prices are set prudently to give the best opportunity for the auction process to 

determine the market price.  This is the philosophy that Ofcom adopted in its recent auction of 

800MHz and 2.6GHz spectrum in the UK.  That auction was competitive—there were 50 rounds 

of bidding—the prices realised were higher than the reserve prices in all spectrum bands and the 

entire amount of available spectrum was sold. 

Our Proposal: The reserve prices in the next auction should be based on the reserve prices 

set in 2010 for 2100MHz spectrum. 

In order to test the appropriateness of our recommendation, we compare our suggested reserve 

prices with a) the reserve prices in the November 2012 and March 2103 auctions; b) international 

comparisons of the market price of 1800MHz spectrum adjusted for India; c) Vodafone’s recent 

offer for the extension of its licenses in Delhi, Mumbai and Kolkata d) the results of our 

econometric analysis for the circles in which no spectrum was sold and e) the price that a new 

entrant (the ‘marginal’ operator) would be prepared to pay for spectrum.  Overall, our analysis 

shows that, with reserve prices similar to those charged in 2010, TRAI can be confident of a 

successful auction.  

A reserve price based on the 3G reserve prices is also consistent with the Supreme Court Order of 

2 February 2012 that directed that the TRAI “to make fresh recommendations for grant of licence 

and allocation of spectrum in 2G band in 22 Service Areas by auction, as was done for allocation 

of spectrum in 3G band”.  (our emphasis). 
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November 2012 and March 2013 Auctions 

The table below compares the reserve prices in the November and March auctions with our 

recommendation (all amounts in Rs. crores).  

 

In all bar two circles—West Bengal and J&K—the 2100MHz reserve prices are below the realised 

/ reserve prices in the November and March auctions (the third column in the table above).  

Some of the highest percentage reductions (80%+)8 are in the circles where no spectrum was 

sold and the average percentage reduction is 58%.  This is desirable, and consistent with our view 

that the major contributory factor behind the failure of the previous auctions was the high level 

of the reserve prices. 

In order to increase further the possibility of a successful auction we recommend that the 

reserve price of the ‘C’ circles is reduced to Rs.20 crores, that West Bengal is re-classified as a ‘C’ 

circle and that Bihar is treated as a ‘B’ circle (given the success of the auction in that circle).  The 

net effect of these changes is to reduce the pan India price by less than 2%; our revised 

recommendation is shown in the fifth column of the above table. 

International Benchmarks 

                                                                 
8
 And, overall, there is a negative correlation between the amount sold in the November auction and the 

reduction in the reserve price that we propose. 

Circle Name Category 1800 MHz RP 2100 MHz RP
Vodafone 

Proposal

Vodafone 

Proposal 

% Reduction 

in RP

2x5MHz 2x5MHz 2x5MHz 2x1MHz

Delhi M 1,941                 320 320 64 84%

Mumbai M 1,900                 320 320 64 83%

Kolkata M 455                    120 120 24 74%

Karnataka A 924                    320 320 64 65%

Gujarat A 899                    320 320 64 64%

TN A 1,224                 320 320 64 74%

Maharashtra A 1,051                 320 320 64 70%

AP A 1,148                 320 320 64 72%

UP West B 430                    120 120 24 72%

Punjab B 269                    120 120 24 55%

UP East B 305                    120 120 24 61%

West Bengal B 103                    120 20 4 81%

Rajasthan B 188                    120 120 24 36%

Kerala B 261                    120 120 24 54%

Haryana B 186                    120 120 24 36%

MP B 216                    120 120 24 44%

Assam C 35                      30 20 4 42%

Bihar C 170                    30 120 24 29%

HP C 31                      30 20 4 36%

J&K C 25                      30 20 4 21%

NE C 35                      30 20 4 43%

Orissa C 81                      30 20 4 75%

Total 11,878               3,500                 3,440                688                   58%
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In order to encourage a successful auction we require that the sum of the reserve prices is set 

well below the sum of the (unknown) market prices of spectrum across all circles.  One way of 

assessing this is to look at international benchmarks on the sale of 1800MHz spectrum to 

estimate a pan India market price for spectrum and to compare this with the aggregate of our 

proposed reserve prices.  Ofcom used consultants (DotEcon and Aetha) to perform just such a 

benchmarking exercise in preparing for its possible sale of 1800MHz spectrum in 2012.9   

The average market price of 1800MHz spectrum in a sample of 28 auctions since 2000 

investigated by the consultants was approximately £0.29 (INR 32.2)10 per MHz per capita.  The 

consultants also considered a number of sub-samples.  These are summarised in the table below: 

 

Overall, Ofcom were advised that the range of £0.146 to £0.219 per MHz per population (INR 

16.2 to INR 24.3) is an appropriate benchmark for the value of 1800MHz spectrum.  The mid-

point of the range recommended by the consultants is £0.1825 (INR 20.8); this is slightly above 

the mean value achieved in the most recent auctions of 1800MHz spectrum evaluated by 

Ofcom’s advisors. 

In the table below we adjust this market benchmark for ARPU and PPP differences between the 

sample used and India (explained in the second table); we then multiply this number by the India 

population and compare this estimated pan India market price with our all India reserve prices.   

The data show that our recommended reserve prices sum to an amount that is around 60% of 

what the international benchmarks indicate is a ‘reasonable’ market price for all India spectrum; it 

is also broadly consistent with the data presented in Table 4.1 of the consultation. Again, this 

should give the TRAI confidence that these levels of reserve prices will result in a successful 

                                                                 
9
 See http://stakeholders.ofcom.org.uk/binaries/consultations/award-800mhz/statement/spectrum-value.pdf 

(section 3.4) 
10

 We use an exchange rate of £1=INR 90 throughout this response/ 

http://stakeholders.ofcom.org.uk/binaries/consultations/award-800mhz/statement/spectrum-value.pdf
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auction11

 

                                                                 
11

 The data show that the combination of the reserve prices for the March and November auctions (Rs. 11,878 
crores) is around double what we would expect the sum of the LSA market prices to be, based on international 

benchmark comparisons. 

Ofcom Benchmarking Data Market Price

Price/MHz/Pop (UK pence)* 18.25

Adjustment for ARPU 2.0

Adjustment for PPP 5.1

Adjusted Price/MHz/Pop (INR) 4.63

Price per 1MHz (INR crores) - pan India 576                                   

Price per 2x1MHz (INR crores) - pan India 1,152                                

Price for 2x5 MHz of 1800 (INR crores)** 5,762                                

Ratio of Vodafone RP to Market Price 60%

Country Auction Observations # ARPU US$

Brazil 2 10.5              

Singapore 4 38.7              

NZ 1 30.2              

Austria 2 21.4              

Greece 2 17.4              

Norway 1 49.2              

Canada 2 60.1              

Israel 1 22.4              

US 2 51.4              

Poland 1 11.0              

HK 1 21.6              

China 1 10.3              

Italy 1 20.3              

Portugal 1 15.2              

Germany 1 18.9              

Denmark 1 26.6              

Average 26.56

Weighted Average 29.25

India ARPU 3.04

Avg ARPU Adj Factor 8.74

Wtd Avg ARPU Adj Factor 9.62

Avg Adj Factor (rounded) 9.00

India GDP (PPP) US$bn 4,711            

India GDP (nominal) US$ per capita 1,492            

India Pop (m) 1,245            

India GDP (nominal) US$bn 1,858            

Nominal PPP Adjustment Factor 2.5                

Source:

ARPU: BoFA ML Global Wireless Matrix Q1 2013

GDP: Wikipedia

** Indian price converted to 2x5MHz (duplex) equivalent 

# See "Spectrum Value of 800MHz,1800MHz and 2.6GHz - A DotEcon & Aetha Report 

for Ofcom July 2012"

* UK price is for 1MHz (Simplex) of 1800MHz spectrum
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Vodafone’s Offer for Delhi, Mumbai and Kolkata 

In Vodafone’s recent letter to the DoT offering a price at which we are prepared to extend our 

spectrum, the implied value of 5MHz of 1800MHz in both Delhi and Mumbai is Rs. 685 crores (or 

Rs. 137 crores per MHz).  Clearly, this represents a fair price to Vodafone.  However, we do not 

know others’ valuations of 1800MHz spectrum (or the distribution of those valuations) and 

therefore whether our offer would be above the market price of spectrum.12  Consequently, given 

the level at which 1800MHz spectrum has sold internationally, it is prudent to set the reserve 

price below Vodafone’s offer.  Simply transposing Vodafone’s offer into the reserve price risks 

leaving spectrum unsold. 

Econometric Analysis 

Our econometric analysis supports our approach.  Our estimates of the market value of spectrum 

in the ‘failed’ circles (see below) are significantly below the previous reserve prices.13  Our 

estimated market values as a percentage of the previous reserve prices are: 69% in Karnataka, 

30% in Delhi and 24% in Mumbai.  This is consistent with the auction failing in those circles.  Our 

recommended reserve price in these circles (Rs. 64 crores) as a percentage of the estimated 

market price is, on average, 58%; this gives sufficient headroom to permit the auction to 

determine the market price of spectrum and is broadly in line with the mean and median of 

reserve price/final price ratios that TRAI lists in table 4.2 of the consultation. 

(Rs. crores) 

 Estimated value/MHz      

Specificati

on 

(1) (2) (3) (4) (5) Mid-

point 

(excludi

ng low 

value) 

RP 

(old) 

Value / 

RP (old) 

RP 

(new) 

/ 

Value 

Delhi 70.2 127.

8 

125.1 103.

1 

122.4 115.5 388.

1 

30% 55% 

Mumbai 41.6 110.

8 

107.1 73.7 84.4 92.3 379.

9 

24% 69% 

Karnataka 122.

1 

131.

5 

126.6 131.

8 

105.4 127.0 184.

9 

69% 50% 

 

Marginal Operator 

In order to estimate the market price of spectrum at an all India level we have calculated what a 

marginal operator would be prepared to pay for 5MHz of 1800MHz spectrum in each circle.  The 

                                                                 
12

 Recall  that the market price is determined by the behavior of the marginal operator and we do not know 

whether Vodafone is that operator. 
13

 As we explain in our answer to question 12 we have omitted Rajasthan from this table.  Our view is that the 
failure of the auction in this circle was caused by the partial availability of the spectrum rather than the level of 
the reserve price.  Our analysis indicates that, if the full  allocation of spectrum is available, the previous 

reserve price would permit price discovery in the auction. 
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marginal operator in an auction is the operator whose valuation sets the market price of 

spectrum.  Our assumptions for the marginal operator are: 

 Total market revenue is Rs. 150,000 crores 

 The operator achieves a 12% market share with an EBITDA margin of 14% 

 The estimated value of its business is Rs. 17,500 crores 

 The operator’s maximum budget for the current round of spectrum auctions is assumed 

to be 33% of the value of its business.  The reminder is set aside for the investors in the 

marginal operator and future spectrum purchases to accommodate the growth in the 

business. 

 

Our calculations show that, on an all India basis, this operator would be prepared to pay a 

maximum of Rs. 5,800 crores for 5MHz of pan India spectrum in the 1800MHz band.  Our 

recommend reserve prices are 60% of this value, in line with our international benchmarking 

above, and TRAI’s approach in pages 96-98 of the consultation.  Hence, setting the reserve prices 

at the levels that we propose should reassure the Authority that the auction is likely to be 

successful. 

Conclusion 

Attempting to calculate the market price of spectrum in each LSA is fraught with difficulty, error 

and risks.  Our approach is to choose an a priori plausible set of reserve prices (based on the 

recent precedent of the successful 3G auction) and then test whether our proposal, with some 

minor adjustments, is likely to result in a successful auction.  Using a variety of tests and 

benchmarks we find this to be the case and we firmly believe that, if adopted, our proposal will 

produce an auction outcome that will be in the long-term interests of the country.   

 

Q.16. Should the premium to be paid for the 900 MHz and liberalised 800 MHZ spectrum 

be based on the additional CAPEX and OPEX that would be incurred on a shift from these 

bands to the 1800 MHz band? 

 

When all of the E-GSM band is eventually cleared and auctioned (and possibly some 900MHz 

from other sources), the premium applied should be based on an assessment of the additional 

capital and operating costs that would be incurred in a shift to E-GSM/900MHz for the marginal 

operator since it is this operator who will determine the market price for E-GSM/900MHz 

spectrum versus 1800MHz.  We explain our view below. 

Radio signals at different frequencies have different physical properties: 

 Higher frequency radio signals lose more energy than lower frequency signals when 

travelling through air or over realistic terrain and buildings.  All other things being equal, 

this means that a lower frequency signal can cover a greater distance than a higher 

frequency one. 

 Lower frequencies are generally better at penetrating deeper into buildings.  This means 

that, all other things being equal, a person using a mobile phone at a lower frequency will 
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be able to use that phone deeper inside a building compared with someone using a 

higher frequency. 

These effects manifest themselves in the need to build more cell sites when using higher 

frequencies.  These extra cell sites are needed to obtain the same level of coverage that lower 

frequency operators enjoy, but with fewer cell sites. 

However, the quantum of this effect (i.e., the magnitude in the difference in the number of sites 

required) will depend on a number of factors: 

The ‘density’ of demand: when the demand (measured in erlangs or megabytes per 

square km) is high, the dimensioning of the network (i.e., the number of sites required) is 

dictated by the required capacity of the network and not the frequency used.  The higher 

frequency operator will only require additional sites to ensure the same quality of in-

building coverage as its low frequency competitors.  In the Indian metros we estimate 

that an 1800MHz only operator will require between 12-15% additional sites to match 

the coverage of an EGSM/900MHz operator. By comparison, in rural areas, where 

demand is low, the number of sites required is determined by the extent of geographic 

coverage required.  Under these conditions, the operator using lower frequencies will 

require fewer sites.  In general, the density of demand is strongly correlated with the 

typical geo-type classification: dense urban, urban, suburban and rural; the higher the 

population density, the higher the demand. 

Existing network deployment: an operator who has deployed an 1800MHz network in a 

metro (dense urban/urban) area would see little cost saving (particularly if its BTS 

equipment needs to be replaced) from acquiring EGSM/900MHz ahead of 1800MHz 

because there would be no reduction in the number of existing sites, or the quantum of 

new sites needed to accommodate growth in demand; especially if that operator has 

used indoor base stations to boost its in-building coverage. 

Similarly, an operator in a state circle that has fully built out its network coverage 

(including most rural areas) could see little benefit in acquiring 900MHz ahead of 

1800MHz.  Although fewer sites will be required in the rural areas, the operator may be 

unwilling to write-off its existing equipment or unable to break its contractual 

commitment to its infrastructure provider.  In contrast, a new entrant, with no existing 

infrastructure, may prefer lower frequency spectrum to reduce its costs of deployment in 

less densely populated areas and to offer better in-building coverage in the metros. 

In TRAI’s terminology, the relative economic efficiency of the two bands can vary significantly 

between operators and LSAs.  The above factors explain why this ‘premium’ is not fixed and can 

vary between operators, between service areas and within service areas.  

As we have noted previously in this submission, the market price of spectrum is determined by 

the behavior of the ‘marginal’ operator.  In any auction when bidders can shift demand between 

frequency types, it is likely to be the bidder who places the lowest value on holding E-

GSM/900MHz versus 1800MHz who determines the ‘premium’ associated with holding low 
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frequency spectrum.  If the seller of spectrum exaggerates this premium when setting the 

reserve price, there is a risk that marginal bidder may no longer participate in the auction (or only 

bid for 1800MHz) because from its perspective the E-GSM/900MHz band is mispriced versus 

1800MHz.  If this is the case, the seller can be left with unsold low frequency spectrum and an 

auction that has not determined its market price. 

We therefore suggest that, as and when the E-GSM band is auctioned, the relative multiple of E-

GSM/900MHz versus 1800MHz is set conservatively (i.e., with reference to the marginal bidder) 

in all circles to ensure price discovery in the auction.  As long as the reserve price and the 

multiple are set conservatively, the auction will determine the relative value of the different 

frequency types. 

In the metros (Delhi, Mumbai and Kolkata) given that these are areas where the traffic density is 

high we believe that for existing operators the ‘premium’ associated with E-GSM/900MHz is low 

and so the reserve price multiple should be set at 1.2.  For the remaining circles the multiple can 

be slightly higher.  Alternatively, for simplicity, the seller could set a common multiple of 1.3 

across the country.   

Q.17. Should the valuation of spectrum and fixing of reserve price in the current exercise 

be restricted to the unsold LSAs in the 1800 MHz band, or should it apply to all LSAs?  

 

The November and March auctions were unsuccessful despite the fact that most of the 

participants were ‘distressed’ bidders.  Around 57% of the auctioned spectrum was unsold and, in 

four service areas, despite two rounds of auction, there were no bidders for the spectrum.  Only in 

Bihar was the market price of spectrum determined through by the auction process. 

We believe that the level of the reserve prices, in combination with the effect of the SUC regime, 

was the cause of the failed auctions.  We urge TRAI not to forgo the opportunity to relook at the 

reserve prices for circles in which the spectrum was only partially sold.  Simply auctioning the 

quashed spectrum at reserve prices that failed to find enough takers in November 2012 and 

March 2013 would only be paying lip service to the Hon’ble Supreme Court’s Order of 15 

February 2013. 

Q.18. a) Should annual spectrum usage charges be a percentage of AGR or is there a need 

to adopt some other method for levying spectrum usage charges? If another method is 

suggested, all details may be furnished.  

 

b) In case annual spectrum usage charges are levied as a percentage of AGR, should 

annual spectrum charges escalate with the amount of spectrum holding, as at present, or 

should a fixed percentage of AGR be applicable?  

 

c) If your response favours a flat percentage of AGR, what should that percentage be?  

 

The revenue share spectrum usage charge regime was not a part of NTP-99.  It was a separate 

bilateral settlement between the industry and the Government in 2002 when the Government 
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offered, and the industry accepted, allocations of spectrum of up to 10MHz and usage charges at 

4% of AGR.  However, this method of charging operators for the on-going use of spectrum is now 

in desperate need of reform.  We propose a new method of charging for spectrum which will 

address the many shortcomings with the present approach. 

In the consultation paper, TRAI correctly notes that the current SUC regime leads to anomalous 

results; creates a non-level playing field; penalises larger operators; discourages mergers and 

represents a significant burden on the industry.  In addition to these disadvantages we believe 

that the current policy of escalating charges, which is unique to India, discourages the purchase 

of spectrum; perpetuates the inefficient use of spectrum; distorts spectrum auctions; skews 

technology choices and, ultimately, may result in lower revenues for the government.  We 

substantiate these points below and propose an alternative: to charge for using spectrum as a 

fixed fee per MHz of spectrum held, based on the market value of spectrum, for all future 

allocations of spectrum, in every band. 

Escalating SUCs discourage the purchase of spectrum 

Under the current regime, operators are discouraged from buying spectrum because they have 

to pay additional SUCs calculated as a percentage of all of their AGRs from all other services 

supplied.14  This means that the more successful the operator, the higher is their current revenue 

and the more costly it is to purchase spectrum for new technologies and services, or to service 

greater demand from new or existing customers. 

The quantum of this deterrent effect varies between operators. 

In absolute terms, the additional cost faced by operators who acquire the same amount of 

spectrum can vary significantly.  In the example below, operator A (a large operator) pays thirteen 

times the amount paid by operator C (a small operator) in additional spectrum usage charges for 

the same quantum of spectrum purchased (the multiple for the medium operator is seven 

times). 

 Operator A Operator B Operator C 

AGR (Rs Cr) 2,000 1,000 100 

Spectrum  10MHz 10MHz 4.4MHz 

SUC* 6% 6% 3% 

SUC before acquiring more 

spectrum(Rs Cr) 

120 60 3 

                                                                 
14

 Unless, of course, the operators in question are dual -technology players; in which case the revenues from 

GSM and CDMA services are bi -furcated. 
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Additional spectrum acquired 

through auction 

5MHz 5MHz 5MHz 

New SUC* 8% 8% 6% 

New SUC after acquiring 

spectrum (Rs Cr). 

160 80 6 

Incremental SUC due to 

additional spectrum 5 MHz 

spectrum (Rs Cr) 

40 20 3 

Ratio of incremental SUC 13x 7x 1x 

*Under the NIAs in 2012 and 2013 

 

The amount paid for additional spectrum relative to its value in use can also be significantly 

higher for larger operators.  The table below shows how the additional (or marginal) cost faced by 

operators differs.  These marginal spectrum fees have been calculated by assuming that an 

operator’s revenue would increase in proportion to their additional spectrum holding.  That is, if 

the spectrum holding increases by 25%, we have assumed AGR increases by 25%.15  The results 

show that the larger operators face higher marginal costs from purchasing spectrum.  For 

example, the percentage of incremental revenue that is ‘paid away’ in spectrum fees to the 

government is 16% for Vodafone, but only half of this amount for Aircel, for the same quantum of 

spectrum purchased.  

 

The absolute and relative costs of additional spectrum resulting from escalating SUCs are 

sufficient to deter larger operators from purchasing spectrum.  Any delay in the use of spectrum 

that is caused by escalating SUCs represents an opportunity cost to the economy that can never 

be recovered.  Spectrum is unlike physical natural resources which are extracted from the 

ground.  In case of coal mining, if the owner of the mine delays the extraction of the coal for a 

                                                                 
15

 Although this is a simplification, it is reasonable to assume a l ink between spectrum held and potential 
revenue, given that an increased spectrum holding will  enable operators to enhance service offerings (e.g., for 

mobile data services) and expand network coverage 

Illustration - Delhi Circle

Operator
Current 

Allocation

SUC % for 

Current 

Allocation

New Holding 

if allocation 

up by 25%

SUC % 

for New 

Holding

Current 

AGR*

New AGR 

(up 25%)

SUC for 

Current 

Holding

SUC for 

New 

Holding

Incremental SUC 

as a% of 

Incremental AGR

MHz % MHz % Rs. Cr Rs. Cr Rs. Cr Rs. Cr %

Airtel 10.0 6% 12.5 8% 666.34       832.93         39.98              66.63         16%

Vodafone 10.0 6% 12.5 8% 554.18       692.73         33.25              55.42         16%

MTNL 12.4 8% 15.5 8% 70.37         87.96           5.63                7.04           8%

Idea 8.0 5% 10.0 6% 149.74       187.18         7.49                11.23         10%

Aircel 4.4 3% 5.5 4% 69.98         87.48           2.10                3.50           8%

RCOM (GSM) 4.4 3% 5.5 4% 133.95       167.44         4.02                6.70           8%

Assumed that traffic increases proportionately with spectrum allocation (accordingly AGR increased by % increase in each additional allocation)

Marginal Spectrum cost (%) = Marginal increase in SUC paid/ Marginal increase in AGR

SUC % as per NIA for March 2013 auctions

* Current AGR as per TRAI Q4 FY13 report (MTNL only mobile)
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number of years, the same amount of coal is available to be mined, its profile of extraction is just 

shifted in time — but the total amount of coal mined is unchanged.  This is not the case for 

spectrum: a delay in its deployment can never be made up by greater ‘production’ of minutes or 

megabytes later in time.  A royalty payment on coal revenue may be appropriate because it 

causes no harm over the long-term; the same is not true for a royalty payment for spectrum 

where the timing of ‘extraction’ is critical. 

Escalating SUCs perpetuate the inefficient use of spectrum 

The current slab-based charges have not encouraged the efficient use of spectrum.  This is 

illustrated in the table below which shows the SUC payment per MHz of spectrum for each of the 

active operators in Delhi and Mumbai for the financial year 201316; this is a measure of the extent 

to which the spectrum held has been put to productive use.17 

The analysis shows that the largest holder of spectrum (MTNL) pays only a 15% of the per MHz 

amount paid by Airtel in Delhi.  In Mumbai, Vodafone pays twelve times the amount per MHz paid 

by MTNL even though the latter holds more spectrum.18 

 

 

Escalating SUCs distort spectrum auctions 

An escalating charge approach is unsuitable when there is an auction of spectrum.  In an auction, 

the bidder takes account of both the amount payable through the auction as well as the 

recurring usage charges.  If usage charges are higher at different levels of spectrum holding the 

entire auction process can be compromised.  An operator paying a higher spectrum usage 

charge percentage from holding a larger block of spectrum prior to the auction would place a 

lower upfront value on the spectrum than under a non-escalating method of charging.  The 

magnitude of this effect will differ between operators.  Importantly, this bias in the auction is 

unrelated to the additional value that each operator can create with the spectrum purchased i.e., 

an operator may generate less value with the acquired spectrum than rival bidders, but be 

prepared to pay more for it in an auction only as a consequence of the SUC regime. 

                                                                 
16

 TRAI only reports two quarters of data for Loop. 
17

 To continue the mining analogy, it is the equivalent of: coal produced per mine (where all  mines are identical 
and only the owners differ). 
18

 TRAI makes a similar point about the efficient use of spectrum in table 2.10 of the consultation.  

MHz SUC SUC/MHz MHz SUC SUC/MHz

Vodafone 10.00 135             13               10.00 121             12               

Airtel 10.00 142             14               9.20 62               7                 

Idea 8.00 31               4                 4.40 10               2                 

Aircel 4.40 6                 1                 4.40 3                 1                 

Reliance 4.40 15               3                 4.40 20               5                 

Tata 5.00 26               5                 4.40 41               9                 

MTNL 12.40 20               2                 12.40 12               1                 

MTS 3.75 4                 1                 3.75 2                 1                 

Loop - - - 10.00 15               1                 

Delhi Mumbai
Operator
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The existing regime contains anomalies which skew frequency choices and are discriminatory 

The current regime is incompatible with the concept of holding technology neutral spectrum.  

For example, if an operator buys E-GSM spectrum to use for 3G its SUC charges will increase.  

Instead, if it buys 2100MHz, there is no increase in the SUC slab.  However, it could be, that it is 

more efficient (i.e., a lower cost per unit of traffic) to use 900MHz for 3G, but the operator opts for 

2100MHz (which it then deploys less extensively) in order to avoid the higher spectrum usage 

fees. 

BWA spectrum attracts a spectrum usage charge of 1% of AGR with the BWA revenues being 

segregated and reported separately.  This compares with 10MHz of 1800MHz spectrum used for 

(say) LTE which is charged at 6%.  The table below compares the frequency / technology choice 

for an operator contemplating launching an LTE service.  The example shows that deploying 

2300MHz spectrum for LTE is around 95% more SUC ‘efficient’ than deploying  1800MHz for LTE.  

This magnitude of this effect could exceed the lower cost per megabyte of supplying data 

services on lower frequency spectrum. 

 

 Operator A Operator B  Operator C 

AGR (Rs Cr) 2,000 1,000 100 

Spectrum (MHz) 10 MHz 10MHz 4.4 MHz 

SUC (%) 6% 6% 3% 

SUC Rs. Cr) 120 60 3 

Additional AGR generated 

from LTE (20% of current 

AGR) (Rs. Cr) 

400 200 20 

Scenario-1: Operator acquires 10MHz for 1800 LTE 

New SUC % 8% 8% 8% 

New SUC after acquiring 

spectrum on earlier AGR 

(Rs. Cr) 

160 80 8 

Incremental SUC on old 

AGR (Rs. Cr) 

40 20 5 

Incremental SUC on 

additional AGR (Rs. Cr) 

32 16 1.6 

Total Incremental SUC 

(Rs. Cr) 

72 36 6.6 

Scenario-2: Operator acquires 20MHz for 2300 LTE 

New SUC (Rs. Cr) 1% only on AGR 

of LTE services 

1% only on LTE 

services 

1% only on LTE 

services 

Incremental SUC (Rs. Cr) 4 2 0.2 
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The current SUC regime disadvantages operators who use the same or similar bands for multiple 

technologies.  For example, an operator who uses 900/1800MHz for 2G, 3G and 4G will face a far 

higher SUC bill than one who uses 850MHz, 2100MHz and 2300MHz.  All of these services form 

part of the same market and, to some extent, are substitutes for one another.  We can see no 

justification for the different treatment of different services which is dependent the frequency 

chosen to offer those services. 

Our proposal 

Vodafone proposes that all future allocations of spectrum are subject to an annual fee per MHz 

of spectrum19 set as a percentage of the market determined price of the spectrum.  The industry 

should migrate to this new regime over time as spectrum comes up for extension and existing 

frequency bands (2100MHz) and new bands (700MHz) are auctioned; with operators given the 

choice to migrate their existing holdings of spectrum to the new regime on the payment of a 

market-determined fee.  The fee per MHz may vary by band of spectrum, but not by the user of 

the spectrum.  This arrangement will have a number of advantages: 

 Operators are not discouraged from buying spectrum because the cost of purchasing 

spectrum is not dependent on the size of their existing business; 

 Operators will face an annual cost in holding un/under used spectrum and this cost is 

higher the higher the quantum of under utilized spectrum; this provides an incentive for 

operators to use spectrum efficiently; 

 Future consolidation is not discouraged provided, on acquisition, the usage charges on 

the spectrum acquired are charged according to the new arrangements. 

 Auctions of spectrum are not distorted.  The total cost of spectrum in an auction is the 

same for each winner;   

 A fixed charge per MHz will not favour any operator or class of operators and will not 

distort the choice between technologies in the future because the ongoing spectrum 

charges will be invariant to the choice of technology. 

 

The effect of the delay in the purchase of spectrum under the current regime is likely to result in 

lower revenues accruing to government than under a fixed fee per MHz arrangement.  Consider 

the following example of what would happen if a single operator decided to ‘pull forward’ its 

purchase of 5MHz of 1800MHz spectrum by one year (see the table below). 

 

 

 

 

 

                                                                 
19

 For example, in the NIA issued prior to the auction of spectrum the government would specify that (say) 2% 
of the market-discovered price would be charged each year, payable each quarter, as an ongoing spectrum 

charge for the duration of the license. 
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In this simple example, the government would earn Rs.948 crores more for each year by which 

the purchase of 5MHz of 1800MHz is advanced20 (because of the abandonment of the escalating 

SUC regime).  This figure is over 20% of the total SUC bill for the calendar year 2012. 

A fixed charge per MHz is better than a flat-rate SUC 

We believe that this method of charging for spectrum better address the disadvantages of the 

existing regime than a move to a flat-rate SUC regime i.e., where the percentage charge does not 

vary with the amount of spectrum held.  The table below summarises the relative advantage of a 

charge per MHz regime versus a flat-rate charge. 

 Issues with escalating SUCs Flat SUC as % of 

AGR 

across all 

technologies / 

spectrum bands 

Flat SUC (SUC/ MHz 

derived as a % of a 

market discovered 

price) 

1. Discourages operators from buying spectrum Solves the issue Solves the issue 

2. Operators are not penalised for using spectrum 

inefficiently 

Does not solve the 

issue 

Solves the issue 

3. Discourages M&A and spectrum sharing Solves the issue Solves the issue 

4. Distorts the outcome of auctions Reduces the issue  Solves the issue 

5. Skews technology choices (2100 vs. 900 for 3G 

and 1800 vs. 2300 for LTE). 

Reduces the issue Solves the issue for the 

future 

6. Favours a particular class of operators Reduces the issue Solves the issue for the 

future 

                                                                 
20

 Obviously this number increases significantly if the effect spreads to other operators and/or other bands.  It 
also does not include the consequential effect that subsequent spectrum purchases by the same operator are 
‘pulled forward’.  This figure ignores the any additional revenue that the purchaser may generate and the 

consequential l icense fees. 

Assume that the pan India price of 5MHz of 1800MHz spectrum realised in the next 
auction is Rs.7,000 crores 
 
At an interest rate of 9.75% this is equivalent to an annual annuity of: Rs. 808 crores 
 
Assume that the per MHz spectrum usage charge is set at 2% of the upfront cost: Rs. 
140 crores 
 
For every year that the purchase of spectrum is advanced the Government earns and 

additional: Rs.948 crores. 
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Conclusion 

Vodafone submits that there are significant damaging consequences from charging for spectrum 

on the basis of escalating charges as a percentage of revenue — not least the likely impact on 

government revenues.  The deleterious effects of the current regime can be addressed by 

moving, over time, to a fixed charge per MHz for spectrum; where that charge is based on the 

market price of that band of spectrum at the time that it is sold via an auction.  Moving to a fixed 

percentage spectrum addresses some, but not all, of the disadvantages with the current regime.  

If the latter is adopted, we concur with TRAI that 3% AGR is an appropriate figure. 

 

Q.19. What should be the ratio adopted between the reserve price for the auction and the 

valuation of the spectrum?  

 

We have recommended the level at which TRAI should set the reserve prices in our answer to 

question 15. 

Our methodology has been to choose an a priori reasonable set of reserve prices and benchmark 

these against other data to determine whether they are likely to lead to a successful auction i.e., 

whether the reserve prices a sufficiently below the estimated market price, either in aggregate or 

for certain circles, to mean that the auction will determine the market price.  We find this to be 

the case, and therefore we recommend using the 2010 2100MHz reserve price in the 

forthcoming auction. 

If instead, robust estimates of the market price for each LSA can be derived (and we explain in our 

answer to questions 13 and 14 why we doubt this to be the case) benchmark ratios of the sort 

estimated by the TRAI can be applied to set the reserve price.  However, we note that TRAI’s 

estimates of the appropriate ratio have an upward bias caused by the sample composition.  If we 

strip out the auctions in which the reserve price is within 99% of the final price, the applicable 

ratio falls to 33%. 

 

Additional issues 

 

We take the opportunity of this consultation to raise some other issues. 

Block size 

The block size of 1.25MHz the November auction has resulted in spectrum wastage by operators 

and being unintentionally left idle by the Government. 

The only widely deployed commercial technologies in the 900MHz and 1800MHz bands are: 

Band Technologies deployed 

900 GSM and UMTS (WCDMA) 

1800 GSM and LTE 
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The bandwidth that can be deployed in the above technologies are: 

 

Technology Bandwidth supported  

GSM Multiples of 200KHz 

UMTS (WCDMA) Multiples of 5MHz 

LTE 1.4MHz, 3MHz, 5MHz and 10MHz 

 

The highest common factor that will support all these different bandwidths is 200KHz. Adopting 

a block size of 1.25MHz will result in a significant wastage of valuable spectrum in many 

scenarios, as is evident from the Table below: 

 

Carrier Block size Wastage for GSM UMTS Wastage for LTE 

1.25 /6.25 MHz 0.05 na na 

2.5 /7.5 MHz 0.10 na 1.10 

3.75/ 8.75 MHz 0.15 na 0.75 

5/10 MHz (non-contiguous) 0.20 na na  

5/10 MHz (contiguous) - - - 

 

This wastage is exacerbated when the spectrum allocations are not as per the GSM ARFCN table.  

This has happened  for some of our allocations after the November 2012 auction.  Due to the 

unaligned start and stop frequency allocations, we are able to get only 5 ARFCN allocations, 

resulting in two blocks of 200KHz i.e. 400KHz being rendered unusable. 

 

The block size of 1.25MHz is not aligned with the current SUC slabs, which have been formulated 

on the basis of a block size of 200KHz for the 900MHz and 1800MHz bands.  Licensees who have 

acquired spectrum in the November 2012 auctions have, as a consequence, ended up paying a 

higher spectrum usage charge than their competitors. 

In view of the above, we submit that there are compelling reasons to review the block size of 

1.25MHz and revert to the allocation of spectrum in blocks of 200KHz.  In the auction operators 

can be required to purchase a minimum of 1MHz in order to deter participants who are simply 

intent on driving up the price of spectrum. 

Contiguity of Spectrum 

The contiguity of spectrum holdings is critical to the deployment of technologies beyond GSM; a 

minimum of 5MHz of contiguous spectrum in 900MHz is required for use for 3G services.  Non-

contiguous spectrum can be expected to have a lower value than contiguous spectrum.  The DoT 

should therefore make every effort to ensure that the spectrum auctioned in both the 900MHz 

and 1800MHz bands is contiguous. 

The NIA to the March auction contained the following text on page 8: 

Frequency reconfiguration i.e. rearrangement of spot frequencies in the 

same band, from within the assignments made to the licenses, may be 
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carried out, with the authorization if the WPC Wing, among the licensees, 

only when the entire spectrum held by them is liberalized. No charges 

will be levied for the rearrangement of frequency spots. 

Without prejudice to on contention that our spectrum is already liberalized, this  statement is too 

equivocal for the prospective bidders to rely upon.  What certainty will the operators have that 

the DoT will approve the rearrangement of spectrum spots or that this will be done 

expeditiously?21  Far better for the DoT to ensure that the auctioned spectrum is contiguous and 

that it is made contiguous before it is allocated to its purchasers.  Alternatively, but less 

attractive, is for the WPC not to require approval, only an intimation, of any spectrum swaps. 

If the DoT auctions a mixture of contiguous and non-contiguous spectrum, we suggest that it 

sells contiguous and non-contiguous spectrum in the same lot with the allocation based on the 

ranking principles articulated in the March NIA. 

We understand that it may be proposed that operators are allowed to withdraw their winning bids 

if they are not awarded contiguous spectrum.  This would be a novel auction feature that we have 

seen nowhere else in the world and which is clearly open to abuse.  Auctions are typically 

designed to put spectrum into the hands of those who value it most, in the expectation that this 

will translate into benefits for customers.  Auctions should not allow participants, who have no 

intention of buying and using spectrum, to drive up the costs of those that do.  Such a feature 

could obviously results in post-auction disputes and challenges.  We urge TRAI to consider this 

matter and make appropriate recommendations to government.   

Mergers and Acquisitions Framework 

The M&A framework announced in the Press Release of 15 February 2012 not only discourages 

consolidation, but it appears to be out of date with subsequent developments: 

 As TRAI points out: “[t]he escalating slab rate system of charging SUC is also a 

disincentive for mergers as any merged entity will have to move to a higher slab rate as a 

result of the increased holding of spectrum.”  This disincentive is exacerbated if the seller 

has to pay market-related fee on spectrum that it sells; 

 Spectrum caps should be brought in line with the NIA provisions of November and March: 

a maximum of 50% of each band and 25% of total assigned spectrum; 

 The concept of prescribed limit, besides being inconsistent with policy and licensing 

provisions, was recommended in the context of continued administrative allocation of 

spectrum.  This is no longer the case, and hence the provision that spectrum held by the 

combined entity beyond prescribed limits must be surrendered within one year of M&A 

permission being granted should be removed from the guidelines. 

 

The M&A guidelines also mentioned clarity on the on the circumstances in which a beyond the 

35% market share limit would be permitted would come after TRAI’s recommendation and a 

consultation with industry.  This consultation is yet to take place.  We urge that it is expedited. 

                                                                 
21

 Recall  that it took the WPC seven months to make available the spectrum to its purchasers after the 

November 2012 auction 
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Spectrum Sharing 

Despite broad guidelines for spectrum sharing being laid down in 2012, no operators are sharing 

spectrum.  This indicates that the rules discourage spectrum sharing (unsurprising since the 

sharers must pay SUCs on their combined spectrum).  We urge that the spectrum sharing norms 

also be reviewed.  

Partial Allocations of spectrum within LSAs 

We recommend that, at a minimum, spectrum should be made available in the State Capital and 

the four largest cities within an LSA.  Failing this, the partial lots of spectrum should not be 

auctioned.  Auctioning spectrum that is not available in the biggest cities neither provides new 

capacity for existing services nor allows new services to be launched in the most desirable 

markets.  There have been no buyers for spectrum which did not meet the above condition in the 

past two auctions. 

Availability of Spectrum in Other Bands 

We believe that more 2100MHz should be made available.  The 2010 auctions allocated only 20-

25MHz of the 2100MHz band out of the ITU band of 60MHz.  Data growth is being constrained in 

the larger cities by the limited availability of 2100 MHz spectrum.  India is already three years and 

5 million users behind its original broadband target. In view of the diminishing interest in CDMA, 

the 1900MHz spectrum band can be used to swap with 15MHz of spectrum in 2100MHz band 

held by the Defence Ministry, this would enable three additional 5` MHz slots to be made 

available, in addition to the single slot already available in circles where only 20MHz was 

allocated in 2010.  The swapping proposal was submitted to the Authority by the COAI in March 

2013 and is shown in the diagram below: 

 



 

36 of 36 
 

 
 

 

Vodafone 

August 2013 

 































 

 

Report for Bharti Airtel Limited, Idea Cellular Limited 

and Vodafone India Limited 

TRAI’s recommendations on 

spectrum refarming: Critique of 

key assumptions and procedural 

considerations 

June 2012 

Pankaj Agrawal, Sourabh Kaushal and Ashwinder Sethi 



 

 

  



 

i |  TRAI’s recommendations on spectrum refarming: Critique of key assumptions and procedural considerations . 

Contents 

1 Executive summary 1 

2 Introduction 4 

3 Regulatory context for spectrum refarming in India 5 

4 Impact of refarming on consumers, the environment and operators 8 

5 Practice followed by other regulators 14 

6 Impact of refarming on value of spectrum 19 

7 Conclusions and next steps 23 

 

Annex A Key assumptions and modelling results 

 

 

 

 

 

 

 

 

 

 

 



 

1 |  TRAI’s recommendations on spectrum refarming: Critique of key assumptions and procedural considerations . 

1 Executive summary 

The latest recommendations of TRAI on auction of spectrum
1
 propose the refarming of 900MHz 

spectrum in-lieu of assignment of 1800MHz spectrum.  

Unfortunately, there isn’t any comprehensive document which explains the rationale for these 

recommendations, outlines the approach adopted to arrive at this conclusion, and evaluates the 

implications on consumers and stakeholders. If we review the consultation papers, recommendations, 

operator submissions and associated documents on spectrum refarming in India, we find that the issue 

of refarming has been brought up by TRAI in consultation documents which were primarily meant to 

address other spectrum management issues. There is a consistent trend of such out-of-context inclusion 

of refarming discussion across multiple consultation papers and recommendations from 2009 onwards.  

Another point to note is the consistent avoidance of a dedicated consultation paper for spectrum 

refarming, despite TRAI itself acknowledging the need for such a consultation paper in its various 

consultations and recommendations. In addition, operator responses have also repeatedly mentioned 

that a separate, dedicated consultation process for refarming is imperative. However, these requests and 

commitments have been consistently ignored, with only a superficial treatment of the impact of 

refarming in TRAI consultation documents.  

In this report we do three things: 

 We assess the impact of refarming by thoroughly examining its impact on consumers, the environment 

and business viability of operators in the India market  

 We review how regulators in international markets have examined the refarming issues 

 We evaluate TRAI’s assumption that so-called liberalisation of 900MHz and 1800MHz spectrum will 

result in a material increase in value of these bands  

Assessing the impact of refarming on consumers, the environment and operators 

The first three operators in each circle in the Indian mobile market were initially assigned the 900MHz 

spectrum band to start their operations, and built their networks using the 900MHz band. Over years, 

operators with 900MHz spectrum (seven operators in total, including BSNL and MTNL) have 

expanded their networks to include rural areas and now have a substantial presence across urban and 

rural areas (100% population coverage in urban areas and 80% population coverage in rural areas). 

Given that operators with 900MHz have deployed 900MHz base stations over years, and the TRXs to 

upgrade these bases stations are not available with OEMs, the 900MHz base stations will need to be 

replaced with 1800MHz base stations. To provide equivalent coverage, operators will also need to 

                                                        
1 Recommendations on auction of spectrum, Telecom Regulatory Authority of India, 23 April 2012 
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deploy additional sites on 1800MHz to address coverage gaps due to the radius differential between 

900MHz and 1800MHz.  

 We estimate that operators with 900MHz band will need to replace 286,590 base stations and install an 

additional 171,954 base stations to provide equivalent coverage on 1800MHz  

 Such a replacement of base stations and deployment of additional sites will result in an incremental 

capex of INR 54,739 crores, and incremental annual opex of INR 11,762 crores 

 If the incremental investment in refarming and the costs of spectrum are passed on to consumers in the 

form of enhanced retail voice tariffs, the overall tariffs will go up by as much as 64 paise per minute (30 

paise due to refarming and 34 paise from spectrum investments), with a much higher impact on tariffs in 

non-Metro circles 

Interestingly, the major capex impact is on account of the fact that existing operating networks will 

have to be replaced and will account for 58% of the total capex. The better propagation characteristics 

of 900MHz band as compared to 1800MHz band will have a smaller contribution to this overall impact. 

In addition, operators will also have to write-off their existing 900MHz assets at an estimated cost of 

INR 22,310 crores. At an industry level, an additional capex of about INR 26,653 crores will be 

required to deploy new towers to support the incremental base stations. 

In the scenario that operators with 900MHz spectrum are not able to provide equivalent coverage due to 

business case and operational feasibility, then there is a risk of reduction in geographic coverage by as 

much as 40%. Such a reduction of coverage is estimated to directly impact the connectivity to about 70 

million subscribers, and other consumers trying to reach them. Also, the business case for a new 

operator acquiring 900MHz spectrum at the proposed prices will not allow for expansion to rural 

markets to address these coverage gaps. 

Finally, the installation of additional sites will increase diesel consumption and contribute to 

environmental pollution equivalent to that of an additional 4.5 million cars.  

Practice followed by other regulators 

An analysis of the spectrum refarming approach adopted by regulators in other markets indicates the 

striking lack of rigour, detail and comprehensiveness in the consultation process adopted by TRAI for 

developing the refarming recommendations. We find that in markets where refarming consultations 

have been carried out, regulators have considered a major sub-set of the following issues:    

 Consumers: service quality and coverage, impact on tariffs, and service continuity  

 Technology maturity, existing demand and adoption curve 

 Operator business case, investment and  network plan  

 Economic outcomes: impact on tele-density, rural coverage and overall economy 

 Spectrum pricing and auctions: basis of determining auction price 

 Competition: market parity and competitive landscape  
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The second important aspect to be considered in such a comparison is that full withdrawal of spectrum 

from an operational network remains unprecedented. Partial withdrawal has generally happened to 

allow entry for new operators, but has impacted only a marginal portion of the overall spectrum 

holdings. Even in such a situation, the regulator carried out the withdrawal activity through 

collaborative discussions with service providers. 

Finally, key issues around operational implementation have been not considered. For hot swapping of 

customers from one network to another, the availability of both spectrum bands (900MHz and 

1800MHz) is required. The availability of such spectrum for the transition period is assumed, although 

the financial implications of operators holding both the spectrum bands for 18 months has not been 

commented upon by TRAI. The regulatory uncertainty will either result in operators not making further 

investments in 900MHz network, or writing off the investments made during the next 2 to 3 years. 

Impact of refarming on the value of spectrum  

TRAI believes that refarming of spectrum in the 900MHz band will allow for more efficient use of 

spectrum and ultimately result in higher revenues for operators through deployment of new 

technologies. This is more of an academic argument as current market conditions in India suggest that 

the so-called liberalised 1800MHz spectrum will continue to be primarily used for providing voice 

services using GSM technology, and the objective of absolute revenue enhancement from increased 

penetration of data services will not be realised in the near foreseeable future. 

 Operators using 900MHz spectrum currently support 51% of the total mobile user base, and even if this 

user base is migrated to the so-called liberalised 1800MHz band, operators will still need to provide 

GSM based voice services to this user base until at least 2025 

 Also, the market for data services is still immature in India and likely to be adequately served by 3G in 

2100 MHz for the foreseeable future. The key is that compared to 2100UMTS, the 1800LTE technology 

and device ecosystem remains relatively nascent, which will get reflected in device prices, service 

affordability and adoption issues  

 Also all the proposed new technologies (UMTS, LTE) to be deployed on the so-called liberalised 

spectrum need at least 5MHz of spectrum. The availability of limited spectrum coupled with the need to 

support voice users makes the liberalisation argument hypothetical   

 Finally, anecdotal evidence suggests that there already exists a technology neutral environment in India. 

An evaluation of various documentation and responses by the Department of Telecommunications, and 

market evidence of some operators using the 800MHz spectrum in a liberalised fashion to provide 

EVDO-based data services suggests that the technology environment in India remains liberalised 

Conclusions and next steps 

In summary, the proposed refarming will have a substantial cost to the industry, increase retail tariffs 

and cause significant inconvenience to consumers as also adversely impact the environment, with no 

benefit to any stakeholder. 
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2 Introduction 

Bharti Airtel Limited (‘Bharti Airtel’), Idea Cellular Limited (‘Idea Cellular’), and Vodafone India 

Limited (‘Vodafone India’) have commissioned Analysys Mason Limited (‘Analysys Mason’) to 

examine the recommendations proposed by the Telecom Regulatory Authority of India (‘TRAI’) on 

spectrum refarming in April 2012
2
, and critically evaluate the underlying rationale and procedural 

considerations in developing these recommendations. 

Analysys Mason is a trusted adviser on telecoms, technology and media. With around 235 staff in 12 

offices, we are respected worldwide for our exceptional quality of work, independence and flexibility in 

responding to client needs. For 25 years, we have been helping clients in more than 100 countries to 

maximise their opportunities. Our headquarters are in London and we have a presence in Cambridge, 

Dubai, Dublin, Edinburgh, Madrid, Manchester, Milan, New Delhi, Paris, Singapore and Washington 

DC. 

The remainder of this document is laid out as follows: 

 Section 3 reviews TRAI consultations on spectrum refarming since 2009 to provide a background for 

the current recommendations on refarming of 900MHz spectrum 

 Section 4 focuses on evaluating the impact of refarming of 900MHz spectrum on consumers, the 

environment and business viability of operators in the Indian market 

 Section 5 analyses the practice adopted by regulators in international markets for spectrum refarming, 

including the consultation process and approach 

 Section 6 evaluates the critical assumption that liberalisation of the existing 900MHz and 1800MHz 

spectrum bands will result in a material increase in their value       

 Annex A includes results and assumptions of our model to quantify the impact of refarming of 900MHz 

spectrum on consumers, the environment and business viability of operators in India 

 

                                                        
2Recommendations on auction of spectrum, Telecom Regulatory Authority of India, 23 April 2012 
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3 Regulatory context for spectrum refarming in India 

It is imperative to understand the regulatory context leading to the build-up of the current 

recommendations on spectrum refarming. If we consider the consultation process, industry responses 

and subsequent recommendations of TRAI, we find that: 

 The issue of refarming has been consistently brought up in consultation documents, apparently out of 

context, while TRAI is evaluating other elements of spectrum management process such as spectrum 

auction and pricing. There is a consistent trend of such out-of-context inclusion of refarming discussion 

across multiple consultation papers and recommendations from 2009 onwards   

 The TRAI consultation papers and recommendations mention that the refarming of 900MHz spectrum 

will have a significant impact on operators, and hence necessitate a separate consultation process. 

Subsequent operator submissions have also repeatedly mentioned that a separate, dedicated consultation 

process for refarming is imperative. However, for some reason, these requests and commitments have 

been consistently ignored, with only a superficial treatment of the impact of refarming in consultation 

papers   

The refarming discussion was started by TRAI in 2009, from a broader perspective of achieving the 

objective of “enabling spectrum to move to its most efficient users and uses”. This included the 

objective of the use of spectrum band from current non-commercial uses (such as security, navigation) 

to commercial uses. In addition, this included allowing a band under commercial use to be reused for 

deploying a newer or advanced technology. 

It’s interesting to note that this consultation followed a reference from the Department of Telecom 

requesting the regulator to examine the report of an expert committee on the “Allocation of Access 

(GSM/CDMA) spectrum and pricing” and did not include refarming in its mandate. The committee 

report had mainly focused on spectrum allocation and pricing, as well as merger, transfer and sharing of 

assigned spectrum. TRAI also mentioned in this paper that additional issues which were not covered by 

the committee report also need to be addressed, specifically refarming of spectrum. 

This consultation was followed by TRAI recommendations in May 2010
3
, which expanded the scope of 

refarming to include the refarming of 900MHz spectrum, and grant of 1800MHz spectrum in lieu. The 

recommendations mentioned that, “there is a need to carefully assess the likely impact of re-farming of 

900MHz from the perspective of traffic management, frequency coordination, site optimization, 

management of voice & data traffic loads etc. as it poses significant challenges for operators. The 

Authority is of the opinion that even as there should be a definite decision to refarm the spectrum; the 

details are to be worked out in greater detail, for which a separate consultation process may be 

necessary.” However, no separate consultation was conducted by TRAI on the issue of spectrum 

refarming. 

                                                        
3Recommendations on Spectrum Management and Licensing Framework, 11 May 2010 
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The need for a separate consultative process to discuss the issues involved in refarming was again 

reiterated by TRAI in its November, 2011 response to DoT
4
. 

However, the detailed consultation process suggested in the 2010 recommendation and November 2011 

letter was not addressed. In February 2012, the Hon’ble Supreme Court of India in its judgment dated 

2ndFebruary 2012
5
directed the TRAI to make fresh recommendations, “for grant of licence and 

allocation of spectrum in 2G band in 22 Service Areas by auction, as was done for allocation of 

spectrum in 3G band.” 

TRAI floated a consultation paper on auction of spectrum in 2012
6
 which included an analysis of 

spectrum availability by bands, proposed auction design and quantum of spectrum to be auctioned. 

However, in addition to these analyses, the consultation paper also included the issues of liberalisation 

of spectrum as well as refarming, and outlined three options for the refarming of 900MHz spectrum, 

and sought comments from industry participants. 

The need for such a consultation was also stressed by some of the operators holding spectrum in the 

900MHz band, before TRAI finalised its recommendations.  

 In its response, Bharti Airtel mentioned that, “It is submitted that refarming of spectrum in 800/900 

MHz band has larger implications and requires detailed deliberation on issues concerning continuity of 

services to the existing customers, financial implications, network re-engineering and optimization etc.”  

 Idea Cellular submitted, “We are surprised that the Authority has suddenly chosen to link the issue of 

refarming with the proposed auction process. We believe the topic of refarming of 900/800 MHz for its 

current GSM/CDMA use is a separate topic and the same needs to be properly discussed in the Public 

forum through a separate consultation process.” 

 Vodafone India in its response noted that “... issues pertaining to ‘refarming’ do not flow out of the 

Supreme Court judgment pursuant to which the TRAI is carrying out the present consultation…”  

The need for a separate consultation process for refarming was again ignored by the TRAI, and in its 

April 2012 recommendations, it recommended that “refarming of 900MHz should be carried out 

‘progressively’ and that this spectrum should be replaced by spectrum in the 1800MHz, which should 

be charged at the price prevalent at the time of re-farming.” 

In this report we do three things: 

 We assess the impact of refarming by thoroughly examining its impact on consumers, the environment 

and operators 

 We review how regulators in international markets have examined the refarming issues 

                                                        
4 TRAI’s response to DoT dated 3/11/2012 w.r.t. its reference to May, 2010 recommendations 

5 Writ petitions no 423/2010 and 10/2010 

6 Consultation paper on auction of spectrum, 07 March 2012 
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 We evaluate TRAI’s assumption that so-called liberalisation of 900MHz and 1800MHz spectrum will 

result in a material increase in value of these bands  

We find that the refarming proposed by TRAI will have significant detrimental effects on consumers in 

the form of higher prices and a poorer quality of service, on the environment because of higher energy 

consumption and on the long-term viability of operators.   

We also show that TRAI’s proposed approach is at odds with the practice followed by the regulators in 

international markets.   

Furthermore, we do not believe that liberalising the use of 900MHz will lead to a material increase in 

its value because a) it is impractical to clear these bands given the demand for voice traffic, and b) the 

market for data services is still nascent in India and likely to be adequately served by 3G in 2100MHz 

for the foreseeable future. 
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4 Impact of refarming on consumers, the environment and 

operators 

4.1 Operators with 900MHz band will need to replace 286,590 existing base stations and install an 

additional 171,954 base stations to provide equivalent coverage on 1800MHz frequency 

The first three operators in each circle in the Indian mobile market were initially assigned the 900MHz 

spectrum band to start their operations, and built their networks using the 900MHz band. Over years, 

operators with 900MHz spectrum (seven operators in total, including BSNL and MTNL) have 

expanded their networks to include rural areas and now have a substantial presence across urban and 

rural areas (100% population coverage in urban areas and more than 80% population coverage in rural 

markets).  

Given that operators with 900MHz have deployed 900MHz base stations over years, and the TRX to 

upgrade these bases stations are not available with OEMs, all these base stations will need to be 

replaced with 1800MHz base stations. On an overall basis it is reasonable to conclude that the 900MHz 

base stations for operators using 900MHz spectrum will need to be replaced with 1800MHz base 

stations in rural as well as urban areas. In addition to replacement of equipment, operators will need to 

deploy additional sites on 1800MHz band to fill coverage gaps, given the lower coverage radius 

achieved on 1800MHz versus 900MHz.    

We find that at an overall level, the active equipment would need to be replaced on nearly 286,590 sites 

and additionally about 171,954 new sites would need to be deployed to provide equivalent coverage on 

1800MHz frequency band. We estimate that the active equipment will need to be replaced on the 

existing 94,670 sites in urban areas, and an additional 56,802 base stations on 1800MHz will need to be 

deployed to provide equivalent coverage. In rural areas, we estimate that the active equipment will need 

to be replaced at about 191,920 site locations, and an additional 115,152 base stations. Please refer to 

Figure A.1 and Figure A.2 in Annexure for circle wise calculations. 

4.2 The replacement of 900MHz base stations and deployment of additional sites on 1800MHz will 

result in an incremental capex of INR 54,739 crores, and incremental annual opex of INR 11,762 

crores 

We estimate the capex for replacement of 900MHz sites and deployment of new 1800MHz sites to be 

INR 18,082 crores in urban areas. For rural areas, the replacement capex and the incremental site capex 

is estimated to be INR 36,657 crores.  

In addition, deployment of additional sites on 1800MHz will lead to an incremental annual opex of INR 

11,762 crores in urban and rural areas. This includes tower rental, electricity and diesel charges, and 
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other associated costs for additional towers that will be deployed on 1800MHz spectrum band. Please 

refer Figure A.3 and A.4 in Annex A for circle wise calculations. Interestingly, the major capex impact 

is on account of the fact that existing operating networks will have to be replaced and will account for 

about 58% of the total capex. The better propagation characteristics of 900MHz band as compared to 

1800 MHz band will have a smaller contribution to this overall impact. 

In addition, operators will also have to write-off their existing 900MHz assets estimated at INR 22,310 

crores. At an industry level, an additional capex of about INR 26,653 crores will be required to deploy 

new towers to support the incremental base stations. 

4.3 There is a risk of reduction of existing geographic coverage by as much as 40% and loss of 

connectivity for 70 million subscribers, in case operators do not match coverage due to business 

case viability and operational feasibility 

As the current network has been designed and built to a 900MHz frequency plan, the conversion of this 

network to 1800MHz frequency plan will result in severe coverage gaps, even with the use of small cell 

and in-building solutions to address coverage issues. The effect of switching from a 900MHz network 

to an 1800MHz network is illustrated in Figure 4.1. 

Figure 4.1: Impact on network coverage due to migration from 900MHz to 1800MHz [Source: Analysys 

Mason] 

 

Such a migration is bound to create a coverage discontinuity across residential and commercial areas, 

with an increase in number of call drops, at least during the period of migration and optimization, and 

most likely for many years in the foreseeable future.  In some instances, there might be restrictions on 

the number of sites which can be deployed (such as in cantonment areas), which might also have an 

impact on coverage. The impact of migration to 1800MHz in urban areas will be primarily felt in terms 

900MHz Sites 1800MHz Sites

Semi-urban / RuralSemi-urban / Rural

Dense

Urban

IllustrativeIllustrative

Dense 

Urban
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of deteriorating quality of service in urban areas, which includes commercial complexes, office 

buildings and public areas.  

More importantly, at the current ARPU levels, increasing the capital expenses by 1.6x will have a 

significant impact on business viability of services in rural areas.  Operators are likely to reduce the 

areas that they cover, which may result in a potential decline in rural tele-density. In such a situation, 

we believe that the geographical coverage could reduce by as much as 40%, primarily due to the lower 

coverage achieved using the 1800MHz band as compared to the 900MHz band. 

Such a reduction of coverage is estimated to directly impact the connectivity to about 70 million 

subscribers. More importantly, due to the inherent two way nature of the communications business, the 

subscribers in other markets will also not be able to reach out to this 70 million user base, thus directly 

impacting the utility of their mobile connections.    

In addition, this will also have a financial implication with a reduction in revenues for operators 

offering services in these areas. 

4.4 The overall process of migration from 900MHz to 1800MHz may take up to three years for 

completion, during which the quality of service will be severely hit 

The current 900MHz network has been deployed by operators over a period of about sixteen years, and 

it will take a significant amount of time to physically replace equipment on these 900MHz sites and 

build additional sites.  

The current site deployment experience suggests that not more than 400 sites per month can be 

converted from 900MHz to 1800MHz for one operator. For an operator with 10,000 sites in a circle, 

such a migration plan will require more than two years for the network replacement and deployment to 

complete in that circle. For migrating all the existing 900MHz base stations to 1800MHz, along with 

deployment of additional 1800MHz sites on an all India basis, we believe that up to three years will be 

required for the two900MHz private operators in each circle.  

In this transition phase of migration from 900MHz to 1800MHz frequency, the overall quality of 

service will suffer as the networks will need to be kept live for a hot swap and it will take some time to 

optimise coverage. The decline in service quality will get reflected in an increase in the number of 

dropped calls, patchy network coverage, as well as a reduced call completion rate.  

4.5 The business case for a new operator acquiring 900MHz spectrum at the proposed prices will not 

allow for expansion to rural markets to address these coverage gaps 

In the scenario of a new operator acquiring the refarmed 900MHz band, the overall business viability 

remains a question mark especially due to the high level of investment in acquiring the spectrum. We 
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estimate that for such a new operator the time for EBITDA breakeven will be as high as 10 years, as 

illustrated in Figure 4.2.  

 

Figure 4.2: EBITDA breakeven for a 900MHz 3G operator in India [Source: Analysys Mason, 2012] 

Parameter Units Value 

All India capex (equipment and spectrum) INR Cr 50 748 

All India spectrum cost (2×5MHz) INR Cr 36 222 

Equipment capex for coverage / capacity
7
 INR Cr 14 526 

Estimated wireless subscriber base (2020)
8
 Million 1520 

Estimated subscriber base for a single operator on 900MHz
9
 Million 76 

Capex per user  INR 6677 

Expected monthly ARPU
10

 INR 176 

Monthly EBITDA per user (@29.5%)
11

 INR 52 

Time required for breakeven in months Months 129 months (more than 10 years) 

 

The business economics, as well as existing market scenario of muted data demand (especially in rural 

areas) suggests that the operator focus will be primarily concentrated in urban areas in the initial years. 

This will keep the coverage gaps in rural areas unfilled for a long time, with an impact on service 

continuity. Even the experience of new entrants on 1800MHz in India market suggests that the initial 

focus of service offerings has been urban and semi-urban areas, with rural areas being left out, 

presumably due to relatively poor economics. 

4.6 If the incremental investment in refarming and the costs of spectrum are passed on to consumers in 

the form of enhanced retail voice tariffs, the overall tariffs will go up by as much as 61 paise per 

minute, with a higher impact on tariffs in non-Metro circles 

In addition to connectivity and coverage issues, consumers will also face a steep increase in tariffs as a 

consequence of additional investments by operators in refarming. The pan-India impact of investments 

in spectrum has been estimated to be up to 34 paise per minute
12

. The additional impact of refarming 

                                                        
7 Calculation based on average 107,600 sites required to meet the current level of pan India coverage / capacity as deployed by existing 

operators using the 900MHz spectrum band 

8 Analysys Mason estimate based on circle wise analysis 

9 Assuming 75% market share for existing operators and 25% for new 900MHz operators; new five 900MHz operators with 2×5MHz 

spectrum each, with an equal market share of 5% 

10Based on current ARPU of leading operators 

11Average EBITDA margin for leading private operators using 900MHz spectrum 

12 Impact of TRAI’s spectrum recommendations on consumers and industry, COAI and PwC (May 2012) 
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will be as high as about 30 paise per minute as a result of increased capex and opex for replacing 

existing 900MHz sites with 1800MHz sites, deploying new 1800MHz sites for addressing coverage 

gaps. Figure 4.3 provides details on such an impact on tariffs by different category of circles.  

 

Figure 4.3: Impact on cost per outgoing minute (INR) due to 900MHz spectrum refarming [Source: Analysys 

Mason, 2012] 

Metric Metro Category A Category B Category C Pan India 

Increase in capex and opex cost 

per outgoing minute (INR) 
0.21 0.29 0.34 0.28 0.30 

Increase in spectrum cost per 

outgoing minute (INR)
13

 
1.11 0.47 0.10 0.04 0.34 

Total Increase in cost per 

outgoing minute (INR) 
1.32 0.76 0.44 0.32 0.64 

4.7 If the cost of refarming is not passed on to consumers, then the EBITDA margins of 

operators with 900MHz spectrum holdings will decline by about 8% 

If the cost of refarming is not passed on to the consumers, incremental operational expenditure from 

additional sites will result in a decline of about 8% in EBITDA margins for operators with 900MHz 

holdings, as illustrated in Figure A-6 in Annex A.  

Such a decline in profitability will only impact operators using 900MHz spectrum, and will skew the 

competitive parity in the market place with other operators. More importantly, the current scenario of 

liquidity crunch and high total debt (Total debt of about INR 185,720 crores as of FY12 with Debt to 

EBITDA ratio of 4.87
14

) burden faced by the industry is likely to further impact existing operators 

using 900MHz spectrum as they will not be able to invest in to 2G and 3G network expansion, as well 

as deployment of new technologies such as LTE. 

4.8 The installation of additional sites will increase diesel consumption and contribute to 

environmental pollution equivalent to that of an additional 4.5 million cars 

We estimate that the migration from 900 MHz to 1800 MHz will require a total of about 171,954 

additional base stations to maintain the same coverage in rural areas. This would mean that 107,471 

additional towers will be deployed pan India (assuming an average tenancy of 1.6 base stations per 

tower).  

Since a majority of these additional sites will be in rural areas where availability of electricity is an 

issue, the diesel consumption at these sites will be high. Assuming an average consumption of 11,500 

                                                        
13 Impact of TRAI’s spectrum recommendations on consumers and industry, COAI and PwC (May 2012) 

14 Impact of TRAI’s spectrum recommendations on consumers and industry, COAI and PwC (May 2012) 
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litres of diesel every year per tower, the additional towers will result in an additional diesel 

consumption of about 1.2 billion litres of diesel every year [please refer Figure A-5 in Annex A for 

detailed calculations and estimations].  

Also, a telecom tower on an average requires 6 kWh to 8 kWh of energy per hour per tower, which will 

lead to an additional 2.7 billion kWh of electricity consumption per year. For every litre of diesel, about 

2.48 kg of CO2 is emitted and for every kWh of electricity consumed, 0.84 Kg of CO2 is emitted. 

Thus, the additional 171,954 sites will result in an incremental 5.4 million tons of CO2 emitted per 

year.  This is equivalent to CO2 emitted by about 4.5 million cars (petrol car with engine size of 1000cc 

and average running of 1000 Kms per month) in a year. 

Also, if a new operator acquires pan India spectrum in the 900MHz band after refarming, it will have to 

deploy about 107,600 sites in order to provide same coverage as current operators using 900MHz 

spectrum. This will mean an additional deployment of towers, leading to an additional CO2 emission of 

almost 3.4 million tons per operator per year, as illustrated in Figure 4.4. If three new operators 

acquires pan India licence, then these operators will have a total carbon footprint of 10.2 million tons 

per year. 

Figure 4.4: Additional CO2 emissions due to deployments by a new pan India operator in 900MHz [Source: 

Analysys Mason, 2012] 

 
Number of 

BTSs 

No. of additional 

towers  
Additional diesel  

Additional 

electricity 

Additional CO2 

emissions  

 Nos. Nos. Million Litres Million kWh ‘000 tons 

New operator 107 600 67 250 773 1718 3361 

 

In addition, this migration will generate a huge amount of e-waste as the existing equipment will need 

to be discarded. Since such e-waste is not bio-degradable, disposing them off without further polluting 

the environment will add to existing issues, and cost. 

 



 

14 |  TRAI’s recommendations on spectrum refarming: Critique of key assumptions and procedural considerations . 

5 Practice followed by other regulators 

5.1 International regulators follow a much more rigorous consultation process for refarming, 

accounting for key near term and long term issues for consumers and industry 

The TRAI consultation and recommendations lack the rigour, and comprehensive review of potential 

impact on consumers and industry considered by regulators in global markets while considering critical 

issues such as refarming of spectrum.  

Some of the key questions which have been considered by almost all these regulators, and should have 

been considered for India as well include the following: 

Consumers  

 Will consumers have access to same level of coverage and service quality after refarming? 

 Will there be an increase in tariffs due to the additional investments required? 

 Will there be continuity of GSM services for existing users? 

 Will the consumers be able to bear the cost of new technologies (handsets, data pricing)? 

Technology maturity 

 Is there a reasonably mature ecosystem for new technologies? 

 Is there demand for new technologies such as UMTS / LTE? 

 Will refarming of spectrum result in a faster adoption of new technologies? 

Operators 

 Will there be a business case for existing operators to continue services? 

 What will be the increased investment for operators to maintain equivalent coverage? 

 How many existing sites will be affected and how many new sites will have to be built? 

Economic outcomes 

 What will be the impact on teledensity? 

 What will be the impact on rural coverage? 

 What will be the impact on overall economy, if the coverage is reduced and the connected become 

unconnected? 

Spectrum pricing and auctions  

 Will revenues from spectrum auction be higher than licence extension? 

 If auctioned, what should be the basis of determining auction price? 

Competition 

 Is there competitive parity amongst existing holders of licences across spectrum bands? 

 Are there new entrants looking to get spectrum in a particular frequency band? 
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Figure 5.1 provides an overall summary of issues considered by regulators across markets where 

900MHz refarming and spectrum management has been undertaken, or is being considered.  

Figure 5.1: Factors analysed by regulators during the consultation process for spectrum management 

[Source: Analysys Mason] 
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Safeguard consumers interest            

 Will the consumers be able to get the same 
service coverage and QoS after refarming 

           

Forced churn of consumers            

 Will GSM services be continued for existing 
users  

           

Cost of spectrum release for existing users of 
spectrum 

           

 What will be the impact on investment and 
business case viability for existing operators to 
maintain same service and coverage levels  

           

Legal certainty            

 Will renewal create an environment for 
increased investment compared to reallocation 

           

Security of investment            

 Is the licence period long enough for 
investment 

           

Highest value use of spectrum            

 Is there demand for new technologies such as 
UMTS / LTE 

           

 Is there a reasonably mature ecosystem for 
such technologies 

           

 Will the consumers be able to bear the cost of 
new technologies (handset, data pricing) 

           

Realizing spectrum value            

 Will revenues from spectrum auction  be 
higher than licence renewal 

           

 If auctioned, what should be the basis of 
determining auction  price 

           

Competitive parity            

 Is there competitive parity amongst existing 
holders of licences across spectrum bands 

           

 Are there new entrants looking to get 
spectrum in a particular frequency band 

           

Societal welfare            

 Will refarming of spectrum help in faster 
adoption of new technologies 

           

 Will refarming adversely impact the 
environment 
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5.2 Regulators have made sure that the stakeholder issues are addressed in a fair and objective 

manner, even if it requires a multi-year consultation process to do so 

In the case of UK, Ofcom started the consultation process on liberalisation of 900MHz and 1800MHz 

band in September 2007. In February 2009, it initiated the second consultation process focussing on the 

future of the spectrum currently used to provide 2G and 3G mobile services in the UK. Finally, in 

January 2011, it decided to liberalise the 900MHz spectrum in hands of incumbents without any change 

in quantum of spectrum holding. 

In Ireland, the national regulatory authority, ComReg, carried out an extensive consultation process 

which went on for almost four years, from July 2008 to Mar 2012, before finalising its decision on the 

process of liberalisation, as illustrated in Figure 5.2.  

Figure 5.2: 900MHz and 1800MHz spectrum liberalisation consultation process followed by ComReg, the 

Ireland NRA [Source: ComReg] 

We believe that a detailed and focused consultation process which takes into consideration the impact 

of refarming on consumers, operators as well as environment will be imperative to demonstrate 

credibility of the refarming process. 

Consultation date Description 

17 July 2008  Liberalising the use of the 900 MHz and 1800 MHz spectrum bands 

10 March 2009 
 Liberalising the future use of the 900 MHz and 1800 MHz spectrum bands and 

spectrum release options 

21 December 2009 
 Response to consultation and further consultation on liberalising the future use of the 

900 MHz and 1800 MHz bands 

17 September 2010 
 Consultation paper on 800MHz, 900 MHz & 1800 MHz spectrum release - On the 

inclusion of the 800 MHz band in the 900 MHz award process 

15 December 2010 
 Consultation paper on inclusion of the 1800 MHz band into the proposed joint award 

of 800 MHz and 900 MHz spectrum 

24 August 2011 

 Response to Consultation and Draft Decision on a Multi-band spectrum release - 

Presenting ComReg‘s comprehensive proposals as well as a draft decision supported 

by a draft regulatory impact assessment 

24 October 2011 

 Draft Information memorandum on Multi-band Spectrum Release - a draft information 

memorandum which details the processes and procedures ComReg envisages it will 

employ if it were to implement its proposals as detailed in draft decision on a multi-

band spectrum release (24 August 2011) 

16 March 2012 
 Release of the 800 MHz, 900 MHz and 1800 MHz Radio Spectrum Bands - Response 

to Consultation and Final Decision 
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5.3 Full withdrawal of spectrum resulting in the shutdown of existing operational networks is 

unprecedented. Partial withdrawal has generally happened to allow entry for new 

operators, but has impacted only a marginal portion of the overall spectrum holdings 

We have not come across any refarming situation globally where a specific band of spectrum 

(especially 900MHz) has been fully withdrawn for refarming. Partial withdrawal has generally 

happened to allow entry for new operators, but has impacted only a marginal portion of the overall 

spectrum holdings. 

In all the cases the withdrawal of spectrum from incumbents has been partial (mostly 2×2.5MHz of the 

total spectrum holding of the operator in the 900MHz band), and has formed a very small share of the 

total spectrum holdings of existing operators, as illustrated in Figure 5.3. In these markets, incumbent 

operators had a lot of spectrum in multiple bands (such as 900MHz, 1800MHz, 1900MHz, 2100MHz 

and 2600MHz) and withdrawal of a small part of the spectrum will not impact their on-going 

operations substantially. Even in these markets, the regulator carried out the withdrawal activity 

through collaborative discussions with service providers.  

Figure 5.3: 900MHz spectrum redistribution across select markets [Source: Analysys Mason, 2012] 

Market Operator 900MHz refarming (MHz) Spectrum holdings in other key bands (MHz) 

  Before After 1800 1900 2100 2600 

Sweden 

Tele2 2×10 2×7.5 2×3 

5
15

 2×19.8 

2×20 

TeliaSonera 2×10 2×10 2×3 2×20 

Telenor 2×10 2×7.5 2×3 5 2×19.8 2×20 

Swefour 2×5 2×5 - - - - 

Hi3G - 2×5 - 5 2×19.8 2×10/20 

France 

Bouygues 

Telecom 
2×9.8 2×9.8 2×26.6(21.6) 5 2×14.6 - 

Orange France 2×12.4 2×10 2×23.8 5 2×19.6 - 

SFR 2×12.4 2×10 2×23.8 5 2×9.8 - 

Free Mobile - 2×5 - - 2×5 - 

Denmark 

Telia 2×14.8 2×11.8 2×23.6 5 2×15 2×20/15 

TDC Mobil 2×9 2×9 2×17.2 5 2×15 2×20 

Telenor 2×9 2×9 2×20.2 5 2×15 2×20/10 

Hi3G - 2×5 2×10 5 2×15 2×10/25 
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Represents spectrum holding by Svenska, a company owned by Tele2 and TeliaSonera 
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More importantly, in these markets, incumbent operators with 900MHz spectrum are still using the 

spectrum for GSM services rather than UMTS. As of February 2012, only Hi3G (Sweden), Orange 

(France) and SRF (France) have launched UMTS services in 900MHz.
16

 Also, in these markets, the 

900MHz band includes the EGSM spectrum of 10MHz+10MHz, which has been given to some 

operators in India that have used it to deploy CDMA services.  

In summary, partial withdrawal of spectrum for competitive entry has been the primary approach to 

refarming, with adequate mechanisms in place to ensure that operators have sufficient spectrum across 

bands to provide services across technologies. 

5.4 Implementation of the current recommendations on refarming will have an enormous 

operational element which has not been given sufficient consideration 

Also, the recommendations have completely ignored the on-the-ground operational process required for 

migration of two live networks simultaneously from one frequency band to another, while maintain 

customer connectivity. The key elements which have been ignored include: 

 Spectrum availability – For the period of migration, operators will need access to both the spectrum 

bands (900MHz and 1800MHz) to ensure that customers do not get disconnected from their service. The 

recommendations do not consider such a scenario and appear to have adopted more of an academic 

approach rather than an on-the-ground analysis to actually understand the impact of these 

recommendations 

 Interference issues – The migration of 800MHz network to 1900MHz band will lead to interference 

with the existing 2100MHz 3G operations as this band is adjacent to the uplink band on the exiting 

2100MHz 3G network. The interference issues, if not resolved, will make the refarming of 800MHz 

impractical. This might lead to disparity among operators as 900MHz refarming, if it happens, will be 

carried out in next few years (at least for two operators across circles) while the refarming of 800MHz 

spectrum may not become possible as a result of interference. 

All the above operational issues need to be given sufficient consideration during the consultation 

process as well as while developing the recommendations along with key stakeholders’ participation at 

all the steps of the process.  
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 GSA UMTS status report dated February 9, 2012 
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6 Impact of refarming on value of spectrum 

TRAI believes that refarming of spectrum in the 900MHz band will allow for more efficient use of 

spectrum and ultimately result in higher revenues for operators through deployment of new 

technologies. This is a theoretical argument as current market conditions in India suggest that the 

incremental economic value of this so-called liberalised spectrum may be limited due to a range of 

factors such as potential demand for wireless data services in the near future, and the maturity of the 

device ecosystem. 

6.1 The so-called liberalised 1800MHz spectrum will have to deployed to support existing voice users, 

with limited data revenue potential due to ecosystem maturity issues 

Operators using 900MHz spectrum currently support 456 million users (51% of the total mobile user 

base) on their networks. If the proposed recommendations are implemented and this user base is 

migrated to 1800MHz, operators will still need to have access to GSM based voice services. Even in 

global markets, the expectation is that GSM (on 900MHz) will at least continue up to the year 2020, 

and will remain the predominant technology for carrying voice. For India, given the voice-centric 

nature of the market, we expect that GSM based services will continue up to the year 2025.  

Also all the proposed new technologies (UMTS, LTE) to be deployed on the so-called liberalised 

spectrum need at least 2×5MHz of spectrum. For markets such as Mumbai and Delhi, running voice 

services in addition to deployment of data technologies is virtually impossible without a significant 

degradation in quality of service. The availability of such limited spectrum coupled with the need to 

support voice users makes the liberalisation argument academic. 

Also, the market for data services is still immature in India and likely to be adequately served by 3G in 

2100 MHz for the foreseeable future. The demand for data remains been limited due to the high prices 

of devices and services, and most importantly the lack of relevant content, applications and use cases. If 

we consider the current state of 3G service offerings in the 2100MHz band, industry inputs indicate that 

only 4 to 5% of the overall mobile user base has a 3G-enabled phone, and the adoption of 3G services 

remains limited. With the right market enablers, this adoption will grow over years, but as of today, 

data services remain a small part of operators’ overall business even on a mature technology and device 

ecosystem such as 2100UMTS.  

Compared to 2100UMTS, the 1800LTE technology and device ecosystem remains relatively immature, 

especially for providing data services in emerging markets. Also, the lack of voice support on LTE 

necessitates the deployment of GSM on 1800MHz, or else creates dependence of additional coverage 

layer for providing voice support. This means that the so-called liberalised 1800MHz spectrum will 

continue to be primarily used for providing voice services using GSM technology, and the objective of 



 

20 |  TRAI’s recommendations on spectrum refarming: Critique of key assumptions and procedural considerations . 

absolute revenue enhancement from increased penetration of data services will not be realised in the 

near foreseeable future.    

The lack of such an upside from data, and the requirement to carry GSM based voice services for 

existing users completely defeats the objective of the so-called liberalisation of spectrum through 

refarming. 

6.2 Despite a lack of incremental upside from so-called liberalised spectrum, the price of spectrum 

been set at a substantially high level 

Although the revenue upside from the liberalisation of 1800MHz spectrum is uncertain, the reserve 

price for this band has been set at a substantially high level in comparison with international 

benchmarks (as illustrated in Figure 6.1). Such a high price will also have a cascading impact on the 

prices of spectrum in the 900MHz and 700MHz bands. 

Figure 6.1: Prices for 1800MHz spectrum (PPP) across countries [Source: Analysys Mason, 2012] 

Market Year 
Duration 

(years) 
Allocation process 

Reserve price 

(USD/MHz/Pop) 

Bulgaria Dec-11 10 Beauty contest – 

Portugal Nov-11 – Auction 0.05 

Sweden Oct-11 25 Auction 0.01 

Italy Sep-11 17 Auction 0.07 

South Korea Aug-11 – Auction 0.57 

Germany May-10 15 Auction 0.004 

India Metros 
(proposed) 

2012 20 Auction 10.32 to 10.94 

India Cat A Circles 
(proposed) 

2012 20 Auction 0.72 to 1.49 

 

Given this market and economic context, it is possible that none of the Indian operators bids for 

1800MHz spectrum given its high reserve price. In some cases, operators may not have any other 

alternatives but to get access to the 1800MHz spectrum block to continue their operations. This mainly 

applies to new operators whose licences have been cancelled after they have made significant 

investments in capital expenditure (capex) and market development. More importantly, these new 

operators are experiencing substantial EBITDA losses
17

 even after four years of operation, and given 

this scenario, the higher economic value of spectrum will not encourage these operators to participate in 

                                                        
17

 Uninor reported an EBITDA loss of USD 571 mn in 2011, source: Telenor reported data 
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the auction process. In summary, the spectrum price will in effect become an administered price rather 

than a price discovered by the market participants in a free and non-coercive fashion. 

Also, for operators that have already invested substantial capex in acquiring 2100MHz spectrum and 

rolling out networks, the utility of the liberalised 900MHz spectrum will be limited.  

TRAI’s recommendations also create an uncertainty about the future auctions of spectrum in the 

900MHz band. The reserve price for 1800MHz spectrum is very high. If such a price is applied to 

licence extensions, and if licensees further incur an exorbitant cost to set up additional sites and migrate 

to 1800MHz due to refarming, then the purchasing capacity of such operators for later auctions will be 

significantly impacted. If the licences have an extension clause, then it would be right to presume that 

the continuity of spectrum, which is an underlying feature of the established networks and the 

agreements, should also be given in the extension of the licence. In summary, such a withdrawal of 

900MHz spectrum does not appear to be in the overall economic interest. 

6.3 Given the limited holdings, the practicalities of clearing spectrum need to be considered 

Operators have limited holdings of spectrum and if 900MHz spectrum is refarmed, then they will be 

left with very little spectrum in which to accommodate the entire volume of voice traffic. Further since 

new technologies such as UMTS and LTE require a minimum of 5MHz spectrum, the quantum of 

spectrum left for GSM to carry voice would be minuscule. 

6.4 Anecdotal evidence suggests that there already exists a technology neutral environment in India 

The existing licences are technology neutral. Given that the underlying spectrum was assigned as part 

of the licence, it may be concluded that the allocated spectrum can be used by operators to deploy any 

technology of their choice. 

An evaluation of various documentation and responses by the Department of Telecommunications also 

supports this position. Further, market evidence of some operators using the 800MHz spectrum in a 

liberalised fashion to provide EVDO-based data services also suggests that the technology environment 

in India remains liberalised. 

As per the letter issued by the Department of Telecommunications on 13 September 1999
18

, “all new 

Cellular Mobile Service Providers will be technology neutral; however, the technology must be digital. 

The existing licensees of cellular services on their migration to the NTP-99 regime in terms of 

migration package already offered to them, will also be permitted to expand their networks using any 

other technology or the GSM technology to which they have been bound so far as per the existing 

licences.”  
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 F.No.842-304/99-VAS 
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This is further supported by Department of Telecommunications’ responses to queries regarding 

technology neutrality raised by operators during the 3G and broadband wireless access (BWA) 

spectrum auctions, as shown below in Figure 6.2.  

Figure 6.2: Responses by the Department of Telecommunications to queries raised during the 3G and BWA 

spectrum auctions in 2010 [Source: Department of Telecommunications] 

Query Department of Telecommunications’ response 

Please confirm whether 3G services can be rolled out in 2G 

spectrum assignments? (Q188, Page 45) 

Provision of services is governed by the licence held 

by the service provider. The current auctions are for 

spectrum, not licences 

In light of the policy of technology neutrality and Unified Access 

Service licences, are there any restrictions whatsoever on the use 

of the 800 /900 /1800 /2100 /2300 MHz, or any other spectrum 

band, for providing access services? (Q274, Page 64) 

The permissible usage is governed by the provisions 

of the respective service licences 
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7 Conclusions and next steps 

It can broadly be concluded that the current recommendations and the preceding consultation on 

spectrum refarming lack the rigour and considered thought required for addressing issues with such 

significant implications. Implementing these recommendations in their current form will not be 

beneficial for the consumers, the environment, as well the business viability of operators. In summary, 

the proposed refarming will have a substantial cost to the industry, increase retail tariffs and cause 

significant inconvenience to consumers as also adversely impact the environment, with no benefit to 

any stakeholder. 

We believe that given the above regulatory context, and the clear gaps in the consultation approach 

adopted to develop the current recommendations, it is imperative to have a dedicated and detailed 

consultation process for spectrum refarming at the earliest. Such a consultation paper should include 

rationale for such refarming, regulatory impact assessment on consumers, the environment and industry 

participants, operational considerations, and provide a fair chance for operators to present their views 

and perspectives. 
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Annex A Key assumptions and modelling results 

Figure A.1: Number of additional and replacement sites for maintaining same level of coverage using 

1800MHz sites in urban areas [Source: Analysys Mason] 

Circle category BTS for replacement from 900MHz Additional 1800MHz BTS 

Metros 23285  13971  

Category A 37780  22668  

Category B 24806  14884  

Category C 8799  5280  

Total sites 94 670  56802  

Key Assumptions: 

 Urban BTSs have been estimated based on assumption of 100% geographical coverage  

 BTS radius assumptions for urban sites on 900 MHz: 1.50 Kms radius for urban areas and 0.6 Kms 

radius for dense urban areas 

 Additional sites has been calculated using the coverage factor of 1.6x for 1800MHz 

Figure A.2: Number of additional and replacement sites for maintaining same level of coverage using 

1800MHz sites in rural areas [Source: Analysys Mason] 

Circle category BTS for replacement from 900MHz Additional 1800MHz BTS 

Metros - - 

Category A 66789 40073 

Category B 92257 55354 

Category C 32874 19725 

Total sites 191920 115152 

Key Assumptions: 

 Rural sites have been calculated based on circle wise total number of BTS by operator minus urban 

sites estimated in Figure A.1 

 Additional sites has been calculated using the coverage factor of 1.6x for 1800MHz 
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Figure A.3: Additional capex required by operators using 900MHz spectrum for migration to1800MHz – all 

figures in INR crores [Source: Analysys Mason, TRAI] 

Circle  

category 

1800MHz migration capex
19

 

 in urban areas 

1800MHz migration capex 

in rural areas  

Total incremental  

capex 

Metros -    4447  4447  

Category A 12757  7216  19973  

Category B 17 621  4738  22 359  

Category C 6279  1681  7960  

Total 36657  18082  54739  

Key Assumptions: 

 Estimated based on average per site capex for a configuration of 4-4-4  

 Additional site: Per site capex of INR 13.5 lacs (includes cost of BTS, antennas/RF, microwave link 

and labour/service charges) 

 Replacement site: Per site capex of INR 11.0lacs (includes cost of BTS, antennas and labour/service 

charges) 

Figure A.4: Additional opex and capex per year required by operators using 900MHz spectrum for migration 

to1800MHz – all figures in INR crores [Source: Analysys Mason, TRAI] 

Circle  

category 

Incremental capex 

(amortized) 

Annual 

incremental opex
20

 

Reduction in spectrum 

usage charge 

Total incremental 

annual cost 

Metros 855  956  (162) 1649  

Category A 3839  4291  (487) 7643  

Category B 4297  4804  (374) 8727  

Category C 1530  1710  (136) 3104  

Total 10521  11 762  (1159) 21 123  

                                                        
19Cumulative Capex for migration to 1800MHz 

20Additional annual opex due to increased number of sites in rural areas as a result of migration to 1800MHz 
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Key Assumptions: 

 Incremental capex has been depreciated linearly assuming a life time of 9 years, and cost of capital 

at 12.63% (average SBI PLR as mentioned in TRAI recommendations on auction of spectrum) 

 Incremental annual opex is estimated based on monthly opex per site of INR 57,000 (including 

tower rental, electricity/diesel, security and other costs) 

 Reduction on spectrum usage charge is calculated based on circle wise spectrum usage charge 

contributed by operators using 900MHz spectrum (5.9% to 5.4% across different circle categories) 

as reported by TRAI on a quarterly basis (QE December 2011) minus new proposed spectrum 

charges (3%) 

Figure A.5: Additional CO2 emission due to increase in number of sites [Source: Analysys Mason] 

Circle 

Category 

Number of 

additional BTS 

No. of additional 

towers  
Additional diesel 

Additional 

electricity 

Additional CO2 

emissions  

 Nos. Nos. Million Litres Million kWh ‘000 tons 

Metros 
13 971 8 732 100 223 436 

Category A 
62 741 39 213 451 1002 1960 

Category B 
70 238 43 899 505 1122 2194 

Category C 
25 004 15 628 180 399 781 

Total 
171 954 107 471 1236 2746 5371 

Key Assumptions: 

 Number of additional towers has been calculated assuming an average tenancy of 1.6 

 Additional diesel consumption has been estimated based on an average diesel generator usage of 

10.5 hours per day consuming 3 litres per hour (about 11,500 litres per tower per annum) 

 Additional CO2 emissions have been calculated  

 CO2 emission of 2.48 kg for every litre of diesel 

 CO2 emission of 0.84 kg for every kWh of electricity consumed 
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Figure A.6: EBITDA margin impact on operators using 900MHz spectrum due to refarming [Source: Analysys 

Mason] 

Parameter Units Value 

Combined FY 2012 revenues of leading GSM operators INR Cr 95 207 

Combined opex of leading operators INR Cr 67 144 

Combined EBITDA margin of these operators INR Cr 28 063 

Combined EBITDA margin of these operators % 29.5% 

Additional opex due to refarming  INR Cr 7671 

Revised EBITDA after refarming INR Cr 20392 

Revised EBITDA margin after refarming % 21.4% 

Key Assumptions: 

 Calculated using reported financials of Bharti Airtel, Idea Cellular and Vodafone 
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