Ref : ISPAI/TRAI/1723 15 July 2004

Telecom Regulatory Authority of India
A-2/14, Safdarjung Enclave
New Delhi — 110 029

Kind Attention Advisor (MN)
Your reference Consultation Paper no. 11/2004
Subject Spectrum related issues: Efficient Utilisation, Spectrum

Allocation, and Spectrum Pricing
Dear Sir,

Radio spectrum is a natural resources endowed to all the nations with the same
guantum. Like wind and clouds, radio waves defy and criss-cross across the political
boundaries. Importance of spectrum for sustainable growth of telecom services cannot
be overemphasized.

We appreciate that though the TRAI Act, 1997 (as amended by the TRAI Act, 2000)
does not vest the spectrum management with the Authority, the government has sought
TRAI's recommendations on three key aspects of spectrum management, namely the
following:

1. Efficient utilization of spectrum
2. Spectrum Allocation Procedure
3. Spectrum Pricing

To these three, TRAI has added another two aspects, viz.

4. Policy on spectrum surrender
5. Re-farming (surrender & re-allocation)

This consultation is very timely and apt. On one hand, the Authority has projected that
the wireless phones would outnumber the fixed ones in the country within this calendar
year and the spectrum management authority (WPC) is reviewing the National
Frequency Allocation Plan(NFAP). On the other hand, the Authority is well aware that
there has been little change in the spectrum pricing for ‘other users’ though admittedly,
the pricing for spectrum has undergone significant structural and valuation changes with
respect to the wireless access licenses (classified as ‘Unified Access Service
Licensees’).

Though mobile phones are the most visible and oft-quoted examples of use of wireless
in the telecom context, wireless access systems can revolutionise growth, affordability,
quality and usage of ICT (Information & Communications Technology) as well. At a



gathering of the Silicon Valley in 2002, UN Secretary General Mr. Kofi Annan had urged
"We need to think of ways to bring wireless-fidelity applications to the developing world
so as to make use of unlicensed radio spectrum to deliver cheap and fast Internet
access."

It must be pointed out that while government had sought TRAI recommendations on
spectrum ‘allocation' which hopefully be taken into account in the context of ongoing
NFAP (National Frequency Allocation Plan) review, the instant consultation paper by and
large, focuses on the issues pertaining to spectrum ‘assignment'. It is not clear whether

TRAI recommendations would be a pre-requisite to the ongoing exercise of NFAP
review or whether the NFAP would be finalized and be effective only after TRAI's

recommendations are taken into account. Since the instant exercise is devoid of a wider
context, the outcome is also likely to be impacting just a few niche users.

Before addressing specific issues, it is worth spotting trends in the usage of spectrum in
the context of telecom services. Traditionally, wireless links in telecom networks were
mostly point-to-point, long distance (transmission / trunk network) and high in power.
However, the trend is to use wireless in point-to-multipoint access networks (last mile)
spanning shorter distances using lower power. This change, coupled with advances in
modulation and coding technologies has resulted in ability to serve more customers by
more service providers using less spectral bandwidth and for a variety of usage. Smart
antennae, embedded and software radios have also enhanced the scope and
convenience of usage.

The Authority has recognized the importance of wireless for growth of Internet and
Broadband in the country and accordingly, made some path-breaking recommendations
as part of the comprehensive set of recommendations released on 29 April 2003. May
we hereby suggest that the same be pursued and reiterated in the recommendations —
due from the instant consultation exercise.

In view of the foregoing, we would invite the attention of the Authority towards some
fundamental issues and aspects related to overall spectrum management:

1 The Authority must take a holistic view of spectrum management and appraise
best international practices and their aptness in the Indian context.

2 The Authority should develop a road-map for spectrum allocations and the
challenges therein with respect to the Radio Regulations already in vogue as well
as with respect to the ongoing work of ITU-R.

3 De-licensing should be considered as a genuine impetus for innovation and
flexibility in the public interest at large.

4 The Authority should prescribe time-frames and norms for transparency in
frequency assignments, siting clearances and grant of licenses.



5 The Authority should mandate payment of spectrum usage charges by all users
and on an equitable basis — including the government agencies and
departments. This would go a long way in efficient and effective usage of
spectrum by those who really need it and surrendering by those who resort to
hoarding the same.

6 The Authority should consider development of secondary markets for spectrum
by treating the licenses as ‘property rights’ and/or ‘a shared resource for the
commons’. Please refer to the annexure titled ‘Spectrum Trading and Auctions’
for further details.

While the quantum of spectrum availability in India is same as in any other country, no
specific suggestions have come forth to balance various conflicting demands.

We do have specific responses to the following 2 questions related to spectrum pricing
in the context of fixed wireless access systems:

4.10 (viii) Does M X C X W formulae for fixed wireless spectrum pricing need a
revision? If so, suggest the values for M, C, W?

Before we look at the formula per se, we must remember that this formulation
was developed when wireless links were basically set up as an alternative to
terrestrial cables using directional, high power directional antennae. Presumably,
the spectrum pricing was aligned towards the prevailing prices for leased lines.
The leased line prices had come down significantly in 1999 thanks to the TTO,
1999 and recently, the Authority has released another consultation paper,
proposing further significant cuts.

Besides, usage of wireless links is shifting more and more towards using low
power, point to multipoint access networks with a focus on reuse of the
frequency.

Similarly, the prevailing formula does not address the spectrum pricing applicable
for mesh networks, which are emerging fast and becoming more and more
commonplace. Going forward, there should be a possibility of obtaining such
licenses as well (e.g. for a particular city) and plan the network in the most
efficient manner rather than designing the same with respect to the applicable
royalty on a per BTS basis.

For a certain level of radiated power from a particular design of antenna, the
higher is the frequency range of operation, the wider is the typical RF carrier, the
higher is the data rate achievable but the distance keeps going down. Thus, the
revised regime should be able to address distances lower than 5 kilometers as
well as have more slab ranges.



At the same time, congestion is less in the higher frequency range while
competing demand pressure in the lower frequency range is considerably higher.
Thus, spectrum pricing should be such that offers incentive for such users /
usages reflecting one or more of the following characteristics:

Ability to manage with minimum spectral bandwidth

Ability to manage minimum power radiation

Ability to contain minimal harmful interference to others

Ability to sustain interference from others

Ability to reach farther distances without increase in the emitted power
Ability to serve more number of users in a certain territory

Ability / risk in using less crowded bands

¥IVIIIIN

The spectrum pricing should be aligned towards recovering appropriate costs of
spectrum management and regulation rather than as a source of revenue to the
government.

We would suggest a framework that not only significantly reduces the prevailing
royalty in general and aligns the same with the leased line charges but also has
finer granularity.
Value of ‘X’ MHz in 1 GHz band is different from that of ‘X’ MHz in 5 GHz band
which is still different from that of ‘x’ MHz in the 10 GHz band but the current
formulation does not take this factor into account.
Accordingly, we suggest a review of the formula for computation of spectrum
royalty in case of microwave links / networks such that:

R=MxWxC
‘R’ is the annual royalty in Rupees
‘C’ is twice the number of duplex RF channel pairs

‘M’ is a distance-based constant multiplier

Suggested value of ‘M’ Applicable Distance (in Kilometers) for
Microwave Link(s) / Network(s)
40 0.5
60 1
120 2
200 3
300 5
500 7
750 10
1000 15




1200 25

2400 50

5000 100
10000 250
15000 500
20000 > 500

‘W' is the weighting factor arrived at using the following computation:

W = ‘spectral bandwdith (in MHz) of each carrier x 10
‘Frequency band (in GHz) of the carrier(s)’

Accordingly, value of ‘W’ would be 100, 50 & 25, depending on whether the carrier is in
the ‘1 GHz band’, ‘2 GHz band’ or the ‘5GHz’ band.

Besides, there should be no additional license and/or license fee for each remote
site / antenna,; currently, it is Rs. 1000/- per remote site (Customer Premises
Equipment) per annum. The license fee for the cellular handsets and pager
terminals has already been done away with.

All spectrum prices (royalty) should be payable quarterly in advance rather than
annually in advance.

It should be possible to pay a single license fee based on a mesh network basis
in a particular SDCA to establish access network. Beyond that, the requirement
should be limited to intimating the locations of the BTS and remote sites only
rather than BTS-wise licensing.

We would also suggest that no royalty should be payable for the downlink signal
in case of a satellite terminal.

We believe that such multi-graded, predictable and transparent pricing would
incentivise sharing of spectrum as well as motivate the users to manage with the
barest minimum spectral bandwidth. It will also enable the users to plan and
rollout their links in an optimal fashion, coupled with significant reduction in the
attendant paperwork.

4.10 (ix) Should there be different pricing levels for shared spectrum versus
spectrum that is allocated with protection? How should this be
determined?

Of course.
Spectrum assignment with protection is like leasing a piece of property to the

licensee (of wireless telegraphy) while shared spectrum is like a public road /
park. While the lessee of the former can effectively ward off any encroacher(s)




the latter case implies usage by the ‘commons’ as long as they pay for the
development and maintenance of the infrastructure / facility and respect rights of
other users as well.

While we do appreciate that almost all the spectrum may be shared at any given
place across various users, ‘protection and non-sharing spectrum assignment’
should be considered in case the same spectrum with similar parameters is not
assigned to any other user in a particular area with similar parameters and for
similar usage. For example, frequencies assigned in the 2.4 — 2.4835 GHz for

microwave links should be considered as ‘shared’ since similar assignments can
be made to multiple users in a particular area while exclusive frequencies are

assigned for GSM and CDMA networks to different users within a particular area.

Typically, the licensee having spectrum assigned for exclusive usage would be
able to derive not only more commercial value by having flexibility in its usage
but would also be able to create additional values by unique usage with little
competition. On the other hand, licensees of spectrum assigned on the basis of
non-protection, non-interference and non-exclusiveness have little flexibility in the
intended usage as well as may have unlimited number of competitors.

Hence, it is legitimate to expect that the users with shared spectrum should not
be made to pay more than 10% compared to what the users with protected
spectrum would pay. The proposal for spectrum royalty mentioned in the
previous question are meant for spectrum assigned with protection. Spectrum
royalty for shared spectrum should be calibrated accordingly, using that as the
base and diluting it further, e.g. by applying a factor 0.1 (equivalent of 10%).

We sincerely believe that the Authority would consider our inputs and responses in the
perspective. We keenly look forward to comprehensive and forward-looking
recommendations and their acceptance & subsequent implementation.

Yours truly,
for Internet Service Providers Association of India

Deepak Maheshwari
Convenor - Technical

Enclosures : as above



Spectrum Trading and Auctions

Ever since 1959, when Nobel Laureate Ronald Coase suggested auctions for spectrum,
economists, regulators, policymakers, media persons and analysts worldwide have been
debating on the pros and cons thereof. By assigning an economic value to a resource

and by creating a market for the same, there are tremendous possibilities for value-
addition as well as availability of easy entry and exit routes to various operators and
users.

Some excellent resources for reference on this subject are:

http://www.ofcom.org.uk/consultations/past/spec trad/spectrum trading/pdf version.pdf
?a=87101

Economic basis of spectrum pricing ; see notes / articles of Dr. Arvind Virmani Director —
ICRIER

http://credpr.stanford.edu/events/India2004/Virmani%202.pdf

http://credpr.stanford.edu/events/India2004/Virmani%201.pdf

Briefing documents as well as proceedings of the ‘Workshop on Radio Spectrum
Management for a Converged World' organized by the ITU in Geneva from 16 to 18
February 2004. Specifically, the following two background papers are highly relevant,
viz. ‘Radio Spectrum Management for a Converged World’ (RSM/07) and ‘Advanced
Wireless Technologies and Spectrum Management’ (RSM/08).

Working Paper by Infodev, http://www.regulateonline.org/pdf/iwdr0304.pdf

‘Study on conditions and options in introducing secondary trading of radio spectrum in
the European Community’ dated 25 May 2004

http://europa.eu.int/information society/topics/radio spectrum/useful info/studies/secon
dtrad_study/index_en.htm

Presentation on the role of economics in tailoring spectrum management strategies to
emerging markets

http://www.dotecon.com/images/reports/ctopres.pdf

Use of Auctions in Spectrum Assignment (A report for Swedish Telecom Regulator PTS)
http://www.dotecon.com/images/reports/DotEcon AFocus Auction Report.pdf




