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Introduction
 Neotel commends the Authority with a well prepared document.
 Neotel’s concerns are pointed out in the Specific Comments section of this
submission.
 The proposed changes will have a direct impact on the pricing of services and
therefore on operators, businesses and consumers.
 The proposed changes should not be viewed in isolation of other regulatory
taxes, such as the new licence fee structure, the Universal Services Fund etc.
 Cognizance should be taken of the fact that the regulatory environment needs
stability and must be predictable to stimulate and encourage investment.
 Neotel commented on certain aspects addressed in Notice 304, which equally
apply to such similar aspects in Notice 305.
 The headings of the slides in this presentation include references to the relevant
section of subsection numbering used in Notice 304.
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2 Role of Spectrum Pricing
To cover administrative costs and amount of frequency used –
increased usage increases cost of spectrum management and
monitoring
Comment:
 Technology developments may lead to use of higher frequencies.
 Otherwise the amount of spectrum administered does not change.
 The number of separate users may change, as spectrum is split amongst
multiple users.
 There is a practical limit when spectrum is split amongst multiple users, which
leads to inefficient usage.
 One cannot simply argue that administrative costs rise continually regardless.
Commercial frequency bands are determined by economies of scale in the
manufacture of compatible equipment globally.
 Incentives not to use such bands may raise the cost of access overall.
 Where spectrum is used to deliver commercial services, the cost of such
spectrum is passed on to the end users.
 Conflicting regulation arises if spectrum is priced at a level that “users are
prepared to pay”, whilst simultaneously seeking to lower the cost of access for
end users.
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3. Methods of Spectrum Pricing
The discussion document and the draft regulation focus on
Administrative Incentive Pricing (AIP).
Initial once-off Application fees should continue to reflect the
Authority’s costs of making assignments and issuing a licence.
Comment:
 Neotel supports this principle.
 The thrust of AIP is to set prices that encourage optimal utilisation of
spectrum.
 Where the opportunity cost to hold spectrum is greater than the value
attached, the user/holder should relinquish the rights for other users.
 AIP would serve the purpose if the opportunity cost of underutilisation or
hoarding spectrum is high by way of incentives.
 However, incentives should not undermine the ability of commercial
spectrum users to use technologies with global economies of scale, and
to pass these cost advantages on to end users.
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4 .Administrative Incentive Pricing (AIP)
The general method in AlP is to calculate the spectrum fee based on a range
of factors, including, but not limited to:
Frequency Band
Comment:
 Neotel supports the Authority’s view.
 Neotel’s view is that “commercial value” must be weighed against the need to
reduce costs to end users in the case of these mass market technologies.
Supply, Demand and Duration

Comment
 Not clear how demand can translate into a fee other than by an auction process
 Where fees purely cover administrative costs, the principle of advance payment
is practical.
 Where fees are much higher and reflect the economic value to a commercial
spectrum user, payment in advance increases the cost passed on to end users
as a result of the time value of money.
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5. The Current Licence Fees Structure

 The Authority appears to base the revision on the grounds that
fees have not been adjusted for many years and are clearly out of
date, and not comparable with benchmarking exercises that have
been conducted
Comment:
 It is not clear what “out of date” is intended to convey here
 Does this imply a need for inflationary adjustment, or a recognition that
technology and spectrum usage has changed?
 Is the reference to international comparisons based on absolute prices
or on Purchasing Power Parity?
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6. Intentions of the Authority
Comment:
 Neotel broadly supports the efficient use of spectrum
 Incentives to migrate to less appropriate bands should not undermine
ability of commercial spectrum users to make use of technologies with
global economies of scale
 Cost advantages to be passed on to end users.
 Historically, auction processes have inevitably been followed by
mechanisms to refund or offset the cost of spectrum, in exchange for
rollout by a commercial operator.
 It is not clear how the public would be compensated – the government
would be compensated by the users (operators).
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7. Proposals for revised RFS Licence Fees
Licence Fees will be centred specifically around the extent of spectrum
denied to others by a given licensee.
A large proportion of smaller individual licensees will be charged the
minimum fee.
Comment:
 Presumably should be “priced according to the new model”.
All spectrum users should pay for spectrum on an equitable basis - this
will remove the difference between bulk and other users.
Some licensees will pay more for spectrum and others less. Minimum
Prices will be lower than those levied in other countries, e.g. Kenya
Comment:
 In the absence of other information, such as the pricing principles applied to
telecommunications licences in Kenya, it is impossible to determine whether
this is a fair comparison.
 It is not clear whether this is a Purchasing Power Parity comparison or not.
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7.2 Parameters Applied within the Formula

Bandwidth (BW)
Comment:
 Neotel broadly supports the linear approach to pricing bandwidth.
 Some discounting of very high bandwidths at very high frequencies may
therefore be necessary.
 Whilst it is assumed that spectrum fees should be based on spectrum
assigned, rather than on spectrum actually in use, blanket application of
the Bandwidth Factor in the model to assigned spectrum may prove
problematic.
 In a channelized system, such as most cellular systems, the number of
channels in use may vary considerably from site to site, and different
blocks of channels will be used at each site, although all channels may
be assigned in that area.
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Bandwidth (BW)
 Obviously, the Area Sterilized factor is intended to address this issue,
but it may nevertheless prove necessary to sub-divide a system into
multiple areas (in different Geographic areas), each with a different
Bandwidth Factor, to reach a fair measure of spectrum usage.
 How does the use of guard bands affect the Bandwidth parameter?
 Previously, the Authority has been inconsistent in including or excluding
guard bands in assignments.
 In some cases, guard bands lie outside the assignments; in others, they
lie inside.
 In general, guard bands need to be excluded from any fee calculation.
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Bandwidth (BW)
Frequency Ranges
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FREQ Factor

From

To

30

174

1

174

880

0.75

880

1.8

0.5

1.8

5

0.4

5

10

0.3

10

17

0.2

17

23

0.15

23

30

0.1

30

above

0.05
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Bandwidth (BW)
Comments
Non-applicability of free space loss
In free space, or very flat terrain, the relationship between frequency and range is
clear, as shown.
There are two situations, A and B, where this relationship does not hold well at all:
A. Where the range of a site is primarily determined by the topology, such as in hilly
terrain, particularly when low (rather than high) sites are used, as is often the case
with cellular systems
Natural boundaries and the use of low sites make it possible to design such systems
with sites closer together (without the level of interference rising) than on flat terrain
with high sites, so as to maximise the available capacity, rather than the coverage per
site.
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Bandwidth (BW)
Comments
Non-applicability of free space loss – (continued)
B.

Similarly, in interference-limited technologies with low frequency re-use factors (and
hence highly efficient), such as WCDMA or CDMA2000, the useful range of a site is
not related to its propagation range.
Instead, the range of such sites is limited by the carrier to interference ratio (C/I).
This makes it possible to build a larger number of sites and increase the capacity
within a particular area.

 In both the aforementioned situations, the frequency factor as defined does not
take into account the reduced coverage area or degree of overlap of the sites
(and hence the reduced usefulness of lower frequencies), and would penalise
users of such systems.
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Bandwidth (BW)
Blocks and boundaries
 It is not clear how the boundaries between the different blocks have been
determined, though it seems that they relate to the current band plan.
 The resulting steps potentially prejudice some users, particular close to the
boundaries between blocks, and especially if the band plan changes (resulting
in these “natural” boundaries blurring or changing, such as through the digital
migration / digital dividend process).
 By way of a particular example, the boundary at 880 MHz is arbitrary, and
specifically prejudices users of spectrum in the range just below 880 MHz
whose services are near-identical to those just above 880 MHz (e.g. CDMA2000
at 824 MHz / 869 MHz vs GSM at 890 MHz / 915 MHz).
 Near-identical services in similar spectrum ranges should be treated similarly –
by changing the boundaries or the number of frequency blocks.
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Geographic factor (GEO)
Comment:
 Gauteng, whilst it contains three large metropolitan councils, and some smaller
urban areas, does not have a high level of economic activity evenly distributed
across the province.
 A number of areas in Gauteng are low density, with relatively low economic
activity, and should not be penalised.
 No definition is given of the term “municipal areas”, but presumably the intention
is to include the entire Metropolitan Municipalities of Cape Town, eThekwini and
Nelson Mandela Bay.
 When dealing with smaller urban areas within Local Municipalities, such as East
London within Buffalo City, a similar problem to that of Gauteng arises – there
are large, lower density areas with lower economic activity within the boundary
of the Local Municipality, but outside the urban area of East London.
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Geographic factor (GEO)
 Overall, it is proposed that a more scientific methodology be applied to determining the
geographic factor.
 Typically, it would be practical to use Local Municipality, or, preferably, Main Place
boundaries, but some objective measure of the density of economic activity is necessary
in order to create a fair model.
 Geographically, those areas defined as low density are substantially larger than those
defined as high or medium density – as much as ten times larger.
 In order that the Geographic factor constitutes a fair reflection of the density of economic
activity, a weighted average should be used for national assignments. Using the higher
value creates a substantial disincentive to rolling out national services in rural areas.
 A further consequence of this is that, when the Geographic factor is viewed in conjunction
with the Area Sterilized factor, an operator delivering rural services may be at a
considerable disadvantage to an operator delivering urban services.
 To achieve a similar economic return, a rural operator may have to deploy services over
an area a hundred times that of an urban area, yet the Geographic factor varies only over
a range of 1 to 0.5.
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Congestion factor (CG)
The congestion factors are 1.5 and 1 for congested and non-congested,
respectively.
Comment:
 Any “waiting list” needs to be linked to reasonable, economically sound demand
for spectrum that is in line with policy objectives, supported by full spectrum
licence applications (proposed use, system efficiencies, technology, type
approvals, business plan, etc).
 Simple interest would be insufficient to demonstrate real demand.
 The Authority should be levying a congested factor where operators in a
particular band are using inefficient technology or the Authority has deemed the
band to be underutilised whilst incumbent firms hold a contrary view.
 Like OFCOM, the Authority should intensify its monitoring efforts such as the
use of moving vehicles to capture spectrum utilisation.
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Congestion factor (CG)
Comment (continued)
 Therefore, the congested factor should be based on the Authority’s
finding that certain bands are being underutilised or unused, not by the
mere existence of a waiting list.
 The size of the difference (50%) seems arbitrary and not linked to the
level of demand, or the length of the waiting list.
 Once a user is licensed, it does not seem reasonable that the price be
50% higher because of historical interest in the band.
 If this factor is applied, it should be much lower e.g. 20%.
 It is not clear whether the congestion factor would be applied to within
defined bands.
 Question: Within what band limits is the waiting list to be defined?
 Question: Will different uses / technologies for the same spectrum be
treated as part of the same waiting list?
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Sharing Discount (SHR)
The Authority proposes to set the sharing discount to be 50%. This value is
the sharing coefficient when two licensees share spectrum and still
offers a significant discount to the full price when more than two
licensees are involved.
Comment:
 It’s not clear how the degree of sharing is applied in relation to the
concept of Primary and Secondary assignments in the band plan.
 By definition, Secondary assignments require the user to create no
interference with the Primary assigned user.
 In such cases, it makes sense to define the Secondary assignment as
Shared (or an even lower value), and the Primary assignment as
Exclusive (since the Primary user may make use of the spectrum as if it
is exclusive).
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ASTER factor (ASTER)
Area (Km2)
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ASTER Factor

From

To

0

1

0.6

1

10

2

10

100

6

100

1000

18

1000

10000

56

10000

100000

180

100000

500000

400

500000

1000000

600
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ASTER Factors
Comment:
 It is not altogether clear how the Authority will determine the area
covered, and how this is to be understood.
 Neotel’s understanding is that the area covered, and hence the Area
Sterilized, will effectively be the boundary of the coverage of the system
(a collection of transmitters at different sites regarded as a single
system, rather that a set of separately licensed transmitters), based on
some agreed minimum signal (interference) level.
 In typical cellular systems, there is considerable overlap between
transmitters at such a minimum signal level, to make seamless
coverage and handover possible, or to maximise capacity through
frequency re-use.
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ASTER Factors
 There are several other administrative and practical problems to
address if the concept of Area Sterilized is to be used:
● The burden of determining the Area Sterilized lies with the Authority, which requires
the processing of comprehensive records of all transmitters.
To avoid dispute, these records and the method adopted would have to be continually
aligned with the Licensee.
● The determination of the Area Sterilized may prove problematic during the phased
rollout of a system.
Typically, the location of transmitters is determined during system planning, but may
change during implementation.
Unless the Area Sterilized is a very simple boundary, such as a pre-defined
geographic area, updating such changes will be administratively complex.
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ASTER Factors
 The partial use of blocks of spectrum (e.g. channelised systems, with
different channels used on adjacent transmitters, or the addition of
transmitters over time to meet capacity demand) will be similarly difficult
to handle.
 A system may consist of multiple Areas Sterilized, where each has a
different set of parameters (e.g. Bandwidth).
 It’s not clear how the area sterilized is applied in relation to the concept
of Primary and Secondary assignments in the band plan.
 By definition, Secondary assignments require the user to create no
interference with the Primary assigned user.
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ASTER Factors
 Hence, by definition, a Secondary assignment does not sterilize any
area at all.
 It’s not entirely clear how the subdivision of the territory into
geographical units would be done in future.
 The use of such geographic units, using concepts similar to area
sterilization, has proved useful in creating broadcasting frequency plans,
which are essentially static over long periods.
 In contrast, telecoms frequency plans are very dynamic, which make the
use of the concept of area sterilization much more complex
administratively.
Comment:
 Question: Is this a general principle to apply to all frequency licences,
or is it specific to such licensees?
 Question: What recourse does a licensee have if it disagrees with the
Authority’s determination of the Area Sterilized?
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Minimum hop length (HOPMIN)
......The premium percentage to be paid is the square root of the ratio of the
minimum length at the frequency requested to the length of the link
requested. This value is always greater than 1.”
Comment:
 This value will be less than 1 in the case that the hop length is greater
than the minimum path length.
 Presumably, the factor should then be set to 1, rather than be less than
1 and a discount applied.
The following is a table of minimum path lengths by frequency.
Frequencies not appearing specifically in this table shall be rounded to
the next highest value in the table.
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7.2.7.1 Minimum hop length (HOPMIN)
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Frequency Band (MHz)

Min Path Length (Km)

400

100

800

60

1.4/1.6/2

30

4 and 5

16

7.5

14

10 and 11

10

13/14/15

9

17/18

4

22/23

3

25/26

3

28

2

31 and 32

1.5

38

1

Higher

0
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7.2.7.1 Minimum hop length (HOPMIN)
The premium shall be the square root of the ratio between the minimum
path length for the frequency requested and the actual path length of
the licensee's link. This is understood as a premium on the price of the
actual frequency requested.
Comment:
 It’s not stated explicitly, but presumably the factor will be 1 if the hop
length is greater than the minimum path length.
The Minimum Hop length factor will be deployed when all the hop lengths
have been identified.
Comment:
 It is not clear what the above statement means.
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Point-to-Area Formula
The following is the formula for point to area services. We recommend
applying this formula for all point to area services except of aeronautical
and maritime with exclusive band allocations.
Fee = (UNIT * FREQ * BW * CG * GEO * SHR * ASTER * UNIBI)
Comment:
 It is not clear exactly how the Point-to-Area Formula is supposed to be
applied.
 It is assumed that the formula is to be applied to a set of transmitters
within an area, rather than per individual transmitter.
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Point-to- Area Formula
 The alternative, applying the formula separately to each transmitter,
would potentially result in double counting of the Area Sterilized for
overlapping transmitters.
 However, it remains unclear how the area is to be determined.
 For all but the simplest, single-site systems, any radio system with
multiple sites will have a complex boundary, which will vary over time
and as the system is extended.
 Also, in real systems, the parameters in the formula would vary across
the system (e.g. Bandwidth used in urban and rural areas are, in
practice, very different), and it would be necessary to separate any large
system into a set of smaller areas for purposes of the formula.
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Point-to-Point Formula
The point-to-point algorithm is to be applied to all fixed links whether below
or above 1 GHz.
Fee = (UNIT * FREQ * BW * CG * GEO *SHR * HOPMINI * UNIBI)
Comment:
 Implies fee would be charged per link for users that have exclusive
block assignments
 May be a fair approach but result in substantial administrative
burden
 Needs fee adjustment each time a link is added
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Spectrum Usage & Application Process
 Increased number of applications – liberalisation
 Flexible and agile framework
 Clear and transparent application process
 Periodic review to access effectiveness
 Differentiate between Commercial Applications &
Trial or Experimental use
 This approach will expedite processing of
applications

www.neotel.co.za

31

Discussion?
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