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Summary and conclusions 

 

Vodafone welcomes the opportunity to respond to Ofcom’s Update on annual licence 
fees for 900MHz and 1800MHz spectrum: German 2015 auction, a further consultation 
on the appropriate level of annual licence fees (ALFs) for 900MHz and 1800MHz.   
 
We believe, as we said in our letter of 2nd July, that a decision to conduct a short 
consultation on the relevance of the recent German auction to the ALF was entirely the 
right one, given the potential significance of the additional datapoints that the German 
auction can supply.  That letter should be read in conjunction with and considered as 
part of this response.  
 
This response concerns itself entirely with the issue as to how the German auction 
impacts the assessment of the lump sum valuation of 900MHz and 1800MHz, i.e. its 
effect on Ofcom’s step 2 in its overall ALF process.  It must be considered as 
complementary to our previous responses – therefore we do not repeat here the wider 
criticisms of Ofcom’s ALF setting approach, criticisms that we continue to hold.  
 
Our position with respect to those concerns remains as set out in those responses and 
is reserved.  The net outcome of those wider criticisms being, that in attempting to 
arrive at a valuation of ALF, Ofcom has undertaken a flawed process and  arrived at 
‘provisional decisions’ that grossly overstate the value of 900MHz and 1800MHz 
spectrum. Ofcom’s approach and provisional decisions are therefore incompatible with 
its statutory duties and so the requirements of the Wireless Telegraphy Act 2006 
(Directions to OFCOM) Order 2010, and consequently, the Common Regulatory 
Framework and so would be unlawful if implemented.   
 
Our response also ignores any consideration of the impact on lump sum spectrum 
value that necessarily arises from the new and onerous coverage obligation accepted 
by the UK MNOs in December 2014 (in particular, consideration of Ofcom’s implausible 
conclusion that the coverage obligation has no direct impact on the spectrum value). 
This flawed conclusion is symptomatic of Ofcom’s overall approach to assessment of 
the appropriate level of ALF, which has been to fail to properly analyse, consult and 
undertake an impact assessment on its conclusions and changes in market conditions 
that have an impact on spectrum value. Vodafone’s full consideration of Ofcom’s 
approach to the impact of the coverage obligation can be found in its response to 
Ofcom’s February 2015 consultation.  
 
Nonetheless we agree with Ofcom’s provisional conclusion on the narrower question 
posed here that the German auction has the potential to be very relevant to the 
assessment of 900MHz and 1800MHz lump sum values.  Furthermore our review of 
the German auction confirms that the spectrum values resulting from the German 
auction do represent market values, and do provide data that is both pertinent and 
meaningful and must be taken into account in the ALF assessment.  For both 900MHz 
and 1800MHz the German auction outputs are, as a minimum, Tier 1 results – we 
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believe that the particular circumstances of the German auction make it the most 
important Tier 1 datapoint at Ofcom’s disposal.  
 
Our reasons are easily summarised. 

• The task of Ofcom in setting ALF is to determine the current market value of 
900MHz and 1800MHz spectrum in the UK – the German auction provides very 
recent evidence of value. 
  

• Very importantly, the German 2015 auction has, uniquely, taken place after the 
national launch of 4G services and provides the potential for a valuation of the 
spectrum post 4G launch - a position in line with that of the UK today. 
 

• Germany is a major economy and offers a greater degree of telecoms similarity 
with the UK than some other European countries. 
 

We accept that for 900MHz, the German outcome is significantly lower than the value 
derived from other Tier 1 and 2 auctions. We also note that the German result would 
suggest a lower value for 900MHz than 1800MHz. But neither the lower value of 
900MHz nor the maintained value of 1800MHz post LTE launch are unexpected. They 
can be seen to be entirely reasonable, as we consider below, in the context of post 
auction developments in spectrum value based on valuation principles previously 
elucidated by Vodafone and by Ofcom.  
 
The inclusion of the German outcome into the overall benchmarking assessment 
makes little or no difference to 1800MHz but some difference to 900MHz. There is 
some, but limited suggestion that a slight upward revision to the 1800MHz might be 
required, but given the need for a conservative approach, we see little necessity for 
such a step. In relation to 900MHz, however, incorporation of the German result into 
the assessment does suggest the need for a “material downward adjustment”1 to 
Ofcom’s previous assessment. 
 
Re-application of Ofcom’s method from February 2015 of choosing an outcome 
somewhere between the low value and the average of all relevant values would 
suggest a central value for 900 MHz of 48% of the corresponding 800 MHz value.  
Excluding Austria from this calculation, as we consider is necessary2, would yield a 
better estimate of 42%.  
 
We are not necessarily insisting on a strict mechanistic interpretation of this Ofcom 
method, and agree that Ofcom needs to consider the benchmarks in the round. 
However we do believe that the additional and valuable datapoint provided by the 
German auction for 900MHz suggests a wider and lower range of values must be 
considered than before. Inside this range the nature and weight of the evidence 

                                                 
1 Ofcom in the current Consultation at paragraph 69. 
2 Either by downgrading it to Tier 3 or by discarding it altogether from the benchmarking 
assessment 
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provided by the post 4G launch German auction, in the context of the current ALF task, 
strongly suggests that Ofcom needs to continue with its previous practice of setting a 
rate somewhere between the low value and the mid-point of relevant values, but unlike 
the February consultation, Ofcom must apply that practice consistently between 
900MHz and 1800MHz. 
 
However, even if Ofcom’s analysis on the significance of the German auction were to 
be robust and reasonable, Ofcom must still correct the various errors Vodafone has 
previously identified, re-consult on those corrections and undertake a proper impact 
assessment before any final decision on ALF could be objectively considered 
appropriate, justifiable and so able to withstand proper scrutiny.  

This document considers the relevance of the German auction in four discrete stages: 

• Section 1: Could the 2015 German auction potentially produce useful results? 
 

• Section 2: Are the outcomes of the German auction likely to reflect market value 
and is that value likely to be similar to the UK? We also consider this in some 
detail in Annex 1. 
 

• Section 3:  Are the outcomes of the auction understandable, meaningful and 
useful in the present ALF context? We examine the detail of this in Annex 2. 
 

• Section 4:  What therefore is the reasonable impact of German auction on the 
previous lump sum analysis? We also consider this in the Frontier paper which 
forms Annex 3.  
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Section 1: The potential relevance of the 2015 German auction 

 

The 2015 German auction is noteworthy for being one that has occurred after national 
4G service launch rather than being a pre-4G launch auction. All German operators 
have already launched 4G with established spectrum (note that for a couple of 
operators some of this spectrum was in play in the auction with respect to 1800MHz). 
This is unlike the UK 2013 auction, the earlier German auction and most other 
European auctions where at least some if not all of the participating bidders needed 
new spectrum from their respective national auction (typically 800MHz and 2600MHz) 
in order to be able to launch 4G at some future date.3 

The German 2015 auction, by offering the opportunity to compare its results with those 
of the 2010 pre-4G launch auction provides a significant view as to how the value of 
spectrum may have changed since 4G launch. This is potentially therefore a very 
useful datapoint, especially since Ofcom’s present ALF task is to set a current 
spectrum value for 900MHz and 1800MHz in the UK: this is clearly in circumstances 
that are both after the initial auction of 4G spectrum and after 4G launch by all 
operators.  

We have previously made the point, for example in the Vodafone response of January 
20144 , that according to the express terms of the Direction the valuation in the UK for 
the purposes of ALF setting must be sequential rather than simultaneous. In other 
words the valuation of 900MHz and 1800MHz spectrum should be made at the time of 
the final decision that sets ALFs, in 2015 (or subsequently). The assessment should 
therefore be after the fact of the 2013 auction, in the context of the spectrum holdings 
that exist after the auction, rather than in the pre-2013 auction position where it was 
clear that Vodafone and Telefonica needed to acquire additional spectrum in order to 
be able to launch 4G services to be able to catch up with EE.  In the UK in the post 
2013 auction situation, the need for sufficient spectrum for all operators to be able to 
launch 4G has already been satisfied – what is remaining is the need for suitable 
supplementary spectrum for capacity enhancement. 

The effect of the UK 2013 auction, by satisfying the immediate demand for spectrum 
with which to launch the competitive 4G services must mean that the forward looking 
value of the non-auctioned spectrum will inevitably be lower than the spectrum 
auctioned in 2013. This consideration particularly applies to 900MHz, which, as we 
discuss below, is not a “4G ready” band. 

It is also relevant to point out the obvious, that Germany is a major European country, 
with the potential to be more similar to the UK in terms of telecoms than many other EU 
states on whose auction benchmarking data Ofcom may otherwise choose to rely.  

                                                 
3 Vodafone has noted in its previous consultation responses that this commercial imperative to 
launch is likely to bear heavily on the value of 800 MHz derived from the 4G auction results.  
4 Annex 8 at page 10, and elsewhere 
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Potentially therefore the German auction can provide some very pertinent current 
(post-4G launch) data on spectrum value, provided that the auction outcomes can be 
considered to be likely to reflect market value5.  We examine this in the next section. 

 

Section 2: Can the German auction outcomes be considered to be likely to reflect 
market value and is that value likely to be similar to the UK? 

 

Our Annex 1, Summary of the German Auction considers this matter in some detail. 
We merely summarise it here.  We conclude that the German auction successfully 
revealed a market value for 900MHz and 1800MHz.  The German 2015 auction 
exhibited the following features: 

• It was SMRA not CCA, with virtually full auction information publicly available; 

• It had many rounds of bidding (181) with competitive bidding in all the bands; 

• The outcome featured consistent prices per lot per band (except 1800MHz 
where the concrete block went for less than the nine abstract blocks); 

• Final prices were above reserve prices; 

• There is no evidence that spectrum caps prevented bidders from expressing 
their values; 

• There is no evidence of attempts at strategic investment to exclude a bidder; 

• There is no evidence that other potential auction inefficiencies caused any 
significant distortions away from market values. 

We do not agree with Ofcom’s reservations on the revealed 900MHz pricing. Ofcom 
suggests a few reasons why the 900MHz price may understate market value, but gives 
rather weak arguments in this respect, and also ignores some evidence that the 
900MHz price may overstate market value. We also discuss this in more detail in 
Annex 1. 

We do however agree with Ofcom’s previous conclusions on the 2010 German 
auction6: 

“A8.120 We consider that the absolute 800 MHz benchmark is likely to reflect 
market value in Germany.” 

“Likelihood of reflecting UK market value 

A8.123 As discussed in paragraphs A7.62 to A7.74, we do not consider that there 
are strong reasons, in principle, to expect a clear relationship between market 

                                                 
5 and did not in practice suffer the same problems as for example the Austrian auction 
6 A8 of the August 2014 consultation 
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profitability and spectrum values, nor, in general, between demand for 2G services 
and spectrum value. In addition, the available evidence does not provide strong 
grounds for considering either such relationship to exist. We do not consider 
differences from the UK in either of these factors to be a basis for considering that 
the market value in Germany overstates UK market value.” 

But we note that Ofcom was rightly somewhat sceptical of the relative value of 
1800MHz revealed in the 2010 auction. Ofcom concluded in the same consultation 
that:  

“A8.124 The German award took place in 2010 at a time when 1800 MHz was not 
seen as a core LTE band. As discussed in paragraphs A7.83 to A7.84 we consider 
that this creates a larger risk that the market value of 1800 MHz in Germany at the 
time of the German auction is a larger understatement of the UK market value of 
1800 MHz today.” 

“3.44 We also note that the interest in 1800 MHz for LTE has increased in recent 
years. There is therefore a risk that, if the award of 1800 MHz took place in 2011, 
then the country benchmark in question may be understating the more recent 
market value of 1800 MHz relative to 800 MHz and 2.6 GHz bands. For auctions of 
1800 MHz before 2011, we consider that the extent and scale of the risk of 
understatement are of sufficient importance that we should take it into account in 
our judgement on the relevant tier for the benchmark (as discussed above for 
Germany).” 

Exactly the opposite conclusion can be made with reference to the 2015 1800MHz 
auction – by 2015 the 1800MHz is, as we discuss below, well established as a major 
4G band, and a significant volume (ten lots totalling 100MHz) of the spectrum was 
being auctioned. 

Therefore the German auctions pass the test of reflecting market value and being 
relevant to the UK. Coupled with the current, post 4G launch nature of the 2015 auction 
compared with the pre 4G launch position of the 2010 auction this means that the 
outcome of the German auction has both the potential and the ability to be very useful 
for informing Ofcom on the contemporary valuation, post 4G launch of 900MHz and 
1800MHz spectrum, against a pre-launch 800MHz value7.  

The clear conclusion is that, the data provided by the German auction must be Tier 1 
evidence. This is in line with Ofcom’s provisional decision in the current consultation 
(paragraph 55 for 900MHz and paragraph 62 for 1800MHz). 

 

Austria 

                                                 
7 The Frontier Economics paper that forms Annex 3 to this response considers this point in 
more detail. 
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We have already addressed in previous responses the issue of the outcomes of the 
Austrian auction8, which Ofcom still erroneously persists in including as Tier 1 evidence 
for 900MHz (but giving it a lower rating for 1800MHz). We continue to see this as an 
error but do not revisit all these reasons here.  

However Frontier, in Annex 3 of this response, does re-examine the appropriate 
evidential weight to be placed on the Austrian outcomes in the light of the differences 
between the Austrian and German auctions.  Applying the same framework to both 
auctions clearly demonstrates that Germany is far better evidence of spectrum value 
than Austria.  For example there is clear evidence of strategic bidding and strategic 
valuations in the Austrian auction, and none in the German auction and the German 
auction was SMRA in format for which virtually full data is available against the CCA of 
Austria. Therefore, Vodafone still believes that Austria should be excluded (or at least 
very substantially discounted from any Tier 1 status for 900MHz in particular).  

 

Section 3: The outcome of the German auction is entirely logical and not an 
outlier 

 

The outcomes from the German 2015 auction are best analysed as relative values 
against the 2010 auction, with suitable adjustments made to reflect differences in 
contract start and duration, population and currency translation.  

Ofcom quotes the German results as UK relative sterling equivalents in figures 3 and 4 
of the present consultation, on the basis of values of 900MHz and 2600MHz that it 
derived from its step 1 outputs. We do not agree with the value of £33m for 800MHz 
that Ofcom has adopted to date and have already made our case in previous 
responses for an alternative lower value, and do not intend to repeat the argument 
here. In the present response we express our analysis of the German auction in 
relative percentages that can then be applied to corrected step 1 outputs (and overlaid 
with an adjustment for the reduction in value arising from the coverage commitment).   

Ofcom provides these relative valuations elsewhere in the consultation document9 at 
29% against 800MHz for 900MHz and 35% between 800MHz and 2600MHz for 
1800MHz.  Ofcom’s equivalent UK absolute values from the German auction are 
therefore £9.6m for 900MHz and £15.2m for 1800 MHz.  Both are obviously 
significantly below the value of 800MHz spectrum.  

Looking at the two values separately, the 1800MHz value of £15.2m is comfortably 
inside the general 1800MHz range of “between £12.8m and £16.3m” of the Tier 1 
average and the lowest value calculated in the February 2015 consultation, at 
paragraph 3.68. The German datapoint merely adds additional confirmation of the 
general location of the range. The 900MHz value for Germany however is lower than 

                                                 
8 For example in Section 2 of our response to the August 2014 consultation 
9 Embedded in the calculations provided in paragraph 23 
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the previous equivalent Ofcom calculation. Vodafone sees this as an interesting but not 
a surprising outcome for a current, post 4G launch auction. 

The pair of values revealed by the auction is, in the circumstances of a post 4G launch 
value not particularly unexpected. The explanation for this can be drawn from a number 
of observations and arguments made by Vodafone in previous ALF submissions, as 
well as being presaged in several Ofcom publications. 

One can firstly make a straightforward observation that the more a band is “4G ready” 
the higher the price paid in the German auction – this applies not only to the 900MHz 
and 1800MHz bands but also to the other two bands that were auctioned. ‘4G ready’ 
means in Vodafone’s interpretation that a band is at present designated as harmonised 
4G spectrum, has spare capacity free of other use, can be used by a high proportion of 
4G capable customer handsets for 4G, and that suitable network equipment can be 
installed in a short time frame.  The 1800MHz band falls into this category, as do 
800MHz and 2600MHz FDD – it is widely established that these are the three prime 
bands for 4G use in Europe.  The converse of “not 4G ready” spectrum is either 
currently encumbered with legacy traffic and/or currently lacks a fully developed 4G 
ecosystem – 900MHz is most definitely a band with these characteristics.   

Vodafone considers that there is a high degree of certainty that 900 MHz will not be 
‘4G ready’ over the next five years- the period during which Ofcom has said it would 
not expect to reset ALFs.  Should 900 MHz become ‘4G ready’ more quickly than 
currently expected especially subsequent to that five year period, Ofcom retains the 
ability to revalue the spectrum in due course.  What it must not do, however, is project 
a future ‘4G ready’ value on 900 MHz spectrum without solid evidence to support its 
view.  Based upon the experience of European operators today, that evidence simply 
does not exist. We discuss this further in Annex 2.     

Relevant to any valuation is the use to which the spectrum is being put, whether it is 
being used for initial coverage or supplementary capacity, and the intensity of its 
anticipated utilisation. The traditional view of the value of spectrum is that low 
frequency spectrum is very much more valuable than high frequency spectrum to the 
mobile operator.  But with LTE this is not as true as it used to be: whilst it may be 
correct to say that coverage may be better achieved by lower frequency spectrum, in 
practice coverage can be achieved at frequencies below 2GHz, rather than being 
confined exclusively to sub1GHz frequencies.  

Furthermore as we said in Annex 8 of our response to the October 2013 consultation: 

“these considerations apply much less in relation to capacity increases on top of an 
already existing coverage band, especially where 18,000 plus coverage sites will 
have already been provided in the UK.  To overlay additional capacity on top of this 
dense network, the frequency of the spectrum band with which that capacity is 
added is potentially less critical than the quantity of spectrum that is available.  As 
a consequence the long run value of different bands for future LTE use is 
narrowing.” 
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Vodafone can see several elements underlying the post 4G launch valuation of 
1800MHz and 900MHz revealed by the German auction: 

• Both 1800MHz and 800MHz are being used as 4G coverage bands across 
Europe – but 900MHz is not. 

• Once sufficient initial spectrum is obtained for national coverage, 4G, differently 
from 3G and 2G, given rising data demands and the way that more spectrum 
gives more capacity, is all about the need for increasing the spectrum quantity 
available to an operator rather than for a particular spectrum frequency. 

• But the present value to an operator of each successive increment of spectrum 
is lower than its predecessor, since it will be required further in the future and in 
a more geographically restricted manner. 

• 1800MHz is a very useful band for 4G for capacity enhancement as well as 
coverage, since its size allows large carriers and it can be used now. This 
means that 1800MHz is not that much less useful for 4G than 800MHz, 
particularly when considering the incremental capacity/speed that a 2*20MHz 
holding of 1800MHz can (and does for EE) provide. 

• 900MHz is currently a lot less use to an operator for 4G than 1800MHz because 
of legacy occupancy for both 2G and 3G. This means that implementation of 
LTE900 in Europe is generally some way off, especially in any carrier size 
>5MHz. The ecosystem for LTE900 in terms of handsets and network 
equipment is as a consequence much less developed than for the 4G ready 
FDD bands of 800MHz, 1800MHz, and 2600MHz. Even when the ecosystem is 
eventually fully developed and the necessary reservation for legacy services 
substantially reduced it is unlikely that 900MHz will be able to produce carrier 
sizes similar to those already available at 1800MHz.  

• The other bands in the German auction, of 700MHz and 1500MHz, also show 
relatively lower value than 1800MHz and are also of more distant use for 4G 
than 1800 MHz. This too points to a relationship between “4G ready” status and 
spectrum value. 

We consider each of these points in more detail in Annex 2. 

The discussion in the previous sections confirmed Ofcom’s provisional view that the 
German 2015 auction provides Tier 1 evidence. But this must be further strengthened 
by the fact that the outcomes for both 900MHz and 1800MHz are a post launch 
valuation that is entirely logical. We conclude that Ofcom needs to attach considerable 
weight to the outcome of the German auction in its assessment of the lump sum value 
of 900MHz and 1800MHz spectrum that forms step 2 of its ALF process. 
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We discuss these matters in more detail in Annex 3. The present analysis uses slightly 
different percentages than can be seen in Annex 3, since the Frontier comparative 
analysis in that Annex uses a calculation that properly excludes the £3m of co-
existence costs that Ofcom builds into its assessment of the value of 800MHz. For 
comparability with the Ofcom assessment we have translated Frontier’s working 
percentages into Ofcom equivalent values, and shown them on the Ofcom basis in the 
figure above and in the subsequent discussion in this section. 

Ofcom’s previous analysis had two Tier 1 countries, Austria and Ireland. The Ofcom 
method from February 2015 gave a low value of 55% and an average of 85%, with a 
mid-point of 70%, which was the value Ofcom provisionally adopted. Repeating the 
calculation with the three Tier 1 countries suggested by Ofcom in Figure 3 of the 
present consultation i.e. Austria, Ireland and Germany would yield a low value of 29% 
and an average of 66%, with a new mid-point between them of 48%. 

Vodafone’s analysis in our response to the February consultation collectively 
considered three Tier 1 and Tier 2 countries as important evidence, Ireland, Spain and 
Portugal, and the resulting range thus 55% - 67%. We suggested from this, given the 
inappropriateness of considering Austria anything other than a Tier 3 country (at best), 
and the errors in Ofcom’s reasoning on rising evidence of LTE900 availability, that 

“At the very most the 900MHz relative value can be no more than 65%, and a more 
realistic and conservative assessment, paralleling that made for 1800MHz would 
put the relative value closer to or below 60%”. 

The necessary addition of Germany into this evaluation would give a range of 29% to 
67%. Applying Ofcom’s February methodology to the set of four countries10 would give 
a low value of 29%, and an average of 54%, with a mid-point between them of 42%. 

Thus, taking the new German evidence into account and applying Ofcom’s method, 
using its choice of countries would yield a new ratio of 48%, while using Vodafone’s 
choice of countries would yield 42%. It is clear therefore that on either approach there 
is both an opportunity and a need for a “material downward adjustment”11 to Ofcom’s 
previous assessment. 

We are not necessarily insisting on a strict mechanistic interpretation of this Ofcom 
method, and agree that Ofcom needs to consider the benchmarks in the round. 
However we do believe that the additional and valuable datapoint provided by the 
German auction for 900MHz suggests a wider and lower range of values must be 
considered. Inside this range the nature and weight of the evidence provided by the 
post 4G launch German auction, in the context of the current ALF task, strongly 
suggests that Ofcom needs to continue with its previous practice of setting a rate 
somewhere between the low value and the mid-point of relevant values. 

 

 
                                                 
10 Germany, Ireland, Spain and Portugal 
11 Consultation at paragraph 69. 
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1800MHz 

The German result for 1800MHz is adjacent to Ofcom’s general range of tier 1 values 
as can be seen in Figure 2 below.  

 

Figure 2 1800MHz relative valuations against 800MHz and 2600MHz 

In February 2015 Ofcom had four Tier 1 benchmarks: Austria, Ireland, Italy and 
Sweden. This yields a low value of 27%12, an average of 39% and a mid-point of 33%. 
Ofcom considered that there was a risk of Ireland at 28% being overstated and that if 
its true value were below the 27% of Italy, then all the measures, low, average and 
mid-point would be dragged downward. Ofcom then chose 27% as its benchmark.  

Whilst our criticisms of the inconsistent treatment between 900MHz and 1800MHz still 
stand, including the German result into the Ofcom February 2015 1800MHz calculation 
would make relatively little difference to the outcome. The five-country results including 
Germany would be a low of 27%, an average of 38% and a midpoint still of 33%. It 
would obviously require a larger expectation of Irish overstatement to continue to 
believe that 27% was an appropriate benchmark – potentially therefore under a simple 
extension of Ofcom’s February 2015 approach a small upward adjustment of 1-3% to 
the 1800MHz percentage might be warranted.  

Vodafone’s argument in its response to the February 2015 consultation was that 
Austria should have been excluded from the calculation. Running the calculation today 
using four countries rather than five13, as we would consider more appropriate would 
yield a low value of 27%, an average of 32% and a midpoint of 29%. This might at most 
suggest an upward adjustment from 27% of 0% to 2%, but the need to move away 
from 27% is not clearly established. 

Given the need to set ALFs conservatively, Ofcom’s February 2015 proposal for 
1800MHz of 27%, when considered in isolation (rather than compared against Ofcom’s 
900MHz assessment), still appears reasonable. 

                                                 
12 Between 2600MHz and 800MHz values 
13 Using Germany, Ireland, Italy and Sweden 
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With respect to 1800MHz therefore we see little reason for a change to the percentage 
valuation, but we continue to be concerned by the asymmetry of treatment between 
900MHz and 1800MHz in the February 2015 consultation.  

 

900MHz and 1800MHz overall 

Overall therefore it is clear that the impact of the German auction is greater on the 
900MHz value than on the 1800MHz value.  We pointed out in our response to the 
February 2015 consultation that Ofcom was inconsistent in its positioning of the final 
point estimate inside its calculated range between 900MHz and 1800MHz with 
1800MHz much closer to the bottom of the assessed range than 900MHz. This point 
needs to be addressed by Ofcom in addition to incorporating the German auction 
outcome into its assessment. 

The resulting ranges for both bands - low, average and mid-point - should be 
consistently calculated for 900MHz and 1800MHz. Then the strength of the evidence 
provided by the post 4G launch German auction, in the context of the current ALF task, 
strongly suggests that Ofcom needs to continue with its previous practice of setting a 
rate somewhere between the low value and the mid-point value, but in a manner that is 
consistent across 900MHz and 1800MHz. 

 

 

Vodafone Limited 
August 2015 
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Annex 1  Summary of the German Auction 

 

[ ] 
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Annex 2  Relative values of 900MHz and 1800MHz 

 

German auction outputs 

As we discuss in section 3 above Ofcom’s equivalent UK absolute values for the 
German auction are £9.6m for 900MHz and £15.2m for 1800MHz. The 900MHz value 
is below the calculated 1800MHz equivalent rate.  As we discuss elsewhere in this 
response, looking at the two values separately, the German 1800MHz value is 
comfortably inside the general 1800MHz range previously calculated by Ofcom in the 
February 2015 consultation at paragraph 3.68. The German datapoint merely adds 
additional confirmation of the general location of the range. The 900MHz value for 
Germany however is somewhat lower than the equivalent Ofcom February 2015 
calculation.   

Vodafone sees this as an interesting but not unexpected outcome for a current, post 
4G launch auction.  One can make a straightforward observation that the more a band 
is “4G ready” the higher the price paid in the German auction – this applies not only to 
the 900MHz and 1800MHz bands but also to the other two bands that were auctioned. 
We define this term in Section 3 above – 1800MHz is very clearly 4G ready, whilst 
equally obviously 900MHz is not.  

 

Drivers of value 

The traditional view of the value of mobile spectrum is that low frequency spectrum is 
very much more valuable than high frequency spectrum to the mobile operator. But 
with LTE this is not as true as it used to be:  

• Whilst it may be correct to say that coverage may be better achieved by lower 
frequency spectrum, coverage can in practice be achieved at frequencies below 
2GHz, rather than being confined exclusively to sub1GHz frequencies.  

• But more significantly in the present context, these considerations apply much 
less in relation to 4G network capacity increases that are made on top of an 
already existing dense coverage network.  To overlay such additional capacity 
the frequency of the spectrum band with which that capacity is added is 
potentially less critical than the quantity of spectrum that is available.  As a 
consequence the long run value of different bands for future LTE use is 
narrowing. 

As we listed in Section 3 in the main body of this response, Vodafone can see several 
elements underlying the post 4G launch valuation of 1800MHz and 900MHz that is 
revealed by the German auction: 

• Both 1800MHz and 800MHz are being used as 4G coverage bands across 
Europe – but 900MHz is not. 
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• Once sufficient initial spectrum is obtained for national coverage, 4G, differently 
from 3G and 2G, given rising data demands and the way that more spectrum 
gives more capacity, is all about the need for increasing the spectrum quantity 
available to an operator rather than for a particular spectrum frequency. 

• The present value to an operator of each successive increment of spectrum is 
lower than its predecessor, since it will be required further in the future and in a 
more geographically restricted manner. 

• 1800MHz is a very useful band for 4G for capacity enhancement as well as 
coverage, since its size allows large carriers. This means that 1800MHz is not 
that much less useful for 4G than 800MHz, particularly when considering the 
incremental capacity/speed that a 2*20MHz holding of 1800MHz can provide 
(and does already provide for EE). 

• 900MHz is currently a lot less use to an operator for 4G than 1800MHz because 
of legacy occupancy for 2G and 3G. This means that implementation of LTE900 
in Europe is generally some way off, especially in any carrier size >5MHz. The 
ecosystem for LTE900MHz in terms of handsets and network equipment is as a 
consequence much less developed than for the 4G ready FDD bands of 
800MHz, 1800MHz, and 2600MHz. Even when the ecosystem is eventually 
fully developed and the necessary reservation for legacy services substantially 
reduced it is unlikely that 900MHz will be able to produce carrier sizes similar to 
those that are already available at 1800MHz.  

• The other bands in the German auction, of 700MHz and 1500MHz, also show 
relatively lower value than 1800MHz and are also of more distant use for 4G 
than 1800 MHz. This too points to a relationship between “4G ready” status and 
spectrum value. 

This Annex examines each of these points in more detail. 

 

The use of 1800MHz as a coverage band in Europe 

An initial requirement for an operator planning a given mobile technology is to have 
sufficient spectrum to launch services and to use to obtain national coverage.  In the 
UK a holding of 2*10MHz of spectrum has been used by all operators as sufficient to 
commence 4G services.  Operators have been content to launch 4G with either 
800MHz or 1800MHz, not only in the UK, but also elsewhere, particularly in Europe. In 
effect therefore 1800MHz is being widely used by operators as a coverage band (as it 
has been for 2G as well).  We reproduce below figure 5 from Annex 2 of our response 
to the February 2015 consultation – it demonstrates this point very clearly. It also 
provides a ready contrast between 900MHz and 1800MHz in terms of LTE use. 
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Figure 1 – 4G deployments by frequency band, 2014 

 

It is clear that 1800MHz has emerged as a prime 4G band, not only in Europe, but also 
globally. 

We are aware that in its modelling of the benefit of the 700MHz band for mobile use for 
Ofcom, Analysys Mason included a factor that suggested that a significant proportion of 
4G traffic could only be conveyed by sub1GHz spectrum. This would not appear to be 
the view of those operators (such as EE) who have launched LTE without using such 
spectrum. For the operators using 1800MHz for coverage the 1800MHz band would be 
the first and thus the most valuable increment of 4G spectrum in their portfolio.  

Whilst there is some coverage disadvantage of 1800MHz over 800MHz, the 
importance of this factor is somewhat offset:  

• For data by wi-fi offload and  

• Prospectively for voice by voice on wi-fi.  

With respect to the former, the fact that 80% or more of data traffic on mobile devices is 
on wi-fi rather than mobile spectrum, particularly when at home, may serve to limit any 
indoor coverage disadvantage of higher frequency spectrum. The emerging technology 
of voice on wi-fi will potentially have a similar impact on any indoor coverage issues 
with voice traffic on mobile devices arising from frequency differentiation. 
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EE in the 2013 auction could have bid more strongly for 800MHz spectrum to acquire 
2*10MHz (to complement its 2*20MHz of 1800MHz that was in use for 4G as early as 
July 2013). But it did not do so – instead EE concentrated in the auction on acquiring 
as much spectrum as was possible inside its 2*105MHz cap by focussing on paired 
2600MHz spectrum, and evinced relatively little interest in maximising its potential 
acquisition of 800MHz. EE has indicated that it is not planning to use its 2*5MHz of 
800MHz for a national coverage layer, but merely as local fill-in14. So therefore any 
belief that sub-1GHz spectrum is necessary to be able to launch 4G is not sustained – 
1800MHz would appear to be perfectly acceptable to operators for deploying a 4G 
national coverage network, as it has been for 2G. 

 

The focus for 4G network performance development beyond initial coverage is 
on spectrum quantity rather than on a particular band 

What is different for 4G from 2G is that the principles under which spectrum is 
employed have changed.  4G, being a technology specifically optimised for data, has 
effectively a linear relationship between spectrum volume and data capacity. Other 
things being equal, the more the quantity of spectrum that is available in a cell, the 
higher the theoretical peak data throughput that can be achieved, and the higher the 
actual speeds that are available to users – speed and capacity are obviously two sides 
of the same coin. 

So for example: 

• 2*10MHz can achieve a theoretical peak throughput of 75mbps; 

• 2*20MHz can achieve 150mbps; 

• 2*40MHz can achieve 300mbps; 

• And so on.   

4G permits large carriers of up to 2*20MHz – one carrier can achieve up to 150mbps. 
Above that limit, carrier aggregation of multiple carriers at multiple frequencies can 
allow both cell peak throughput and the resources available to individual users to 
continue to rise, so that with five carriers each of 2*20MHz a theoretical peak 
throughput of 750mps could be achieved (at present levels of spectral efficiency).  

Whilst the theoretical peak data throughput is obviously rather larger than the actual 
speeds that a user can expect to achieve, given contention with simultaneous users, 
distance from the cell site etc., the theoretical peak can provide a useful indexed 
indicator of the practical speeds – i.e. a doubling of the peak speed will give a doubling 
of the actual user speed (assuming no other variables change). 

                                                 
14 http://ee.co.uk/our-company/newsroom/2015/02/11/ee-commits-to-new-network-investment-
plan at page 7 
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In the UK for example EE launched 4G in 2012 with a 2*10MHz 1800MHz carrier, 
offering speeds of “up to 30mbps”. By summer 2013 EE was able to supplement this 
(still with its pre-auction spectrum holding of 1800MHz) by doubling the size of the 
carrier to 2*20MHz, marketing this as “double speed 4G”, offering speeds of “up to 
60mbps”.  At the end of 2014 EE added a second 2*20MHz carrier, at 2600MHz, to 
give it “quadruple speed 4G”, indicating speeds of “up to 150mbps”15. 

The future development of 4G, to generate progressively increasing performance (in 
part to offset increasing user demand) is therefore all about spectrum volume rather 
than spectrum frequency. Carrier aggregation means that a multi-band portfolio of 
spectrum is not only acceptable but also important to operators. The large maximum 
potential size of each carrier increases the importance of being able to obtain a large 
tranche of spectrum in a given band – an incremental 2*20MHz carrier is significantly 
more useful than an incremental 2*10MHz carrier in adding twice the speed/capacity, 
and may cost no more network investment to deploy. 

The actual spectrum frequency in which the spectrum is acquired for capacity may 
make relatively little difference.  As we described in our response to the October 2013 
ALF consultation, this is very much in line with the conclusion of Ofcom’s Mobile Data 
Strategy consultation in November 2013.  Having identified all the bands of potential 
future mobile spectrum, the consultation attempted to quantify the effective capacity 
that could be added by each band.   

This work is in Annex 7 of the Mobile Data Strategy consultation, and builds on the 
extensive study previously done by Ofcom in the pre-auction documents, particularly in 
the July 2012 Statement. 

Ofcom developed an analysis using four simulation areas to represent different 
population densities of the UK, with the reasonable assumption that 18,000 (4G) sites 
had already been established for coverage across the UK.  As we understand it, in 
each of these simulation areas, with a given density of already established sites, 
Ofcom evaluated for each spectrum band, how much additional effective capacity could 
be provided by a unit of spectrum in that particular band. These results were then 
extrapolated from the simulation areas to the UK as a whole. 

The output of this calculation is in Ofcom’s figure 18 below. 

                                                 
15 http://ee.co.uk/our-company/newsroom/2014/10/30/ee-switches-on-next-generation-of-4g-
worlds-fastest-mobile-speeds-now-available-in-london  EE’s terms and conditions now describe 
quad speed as giving users speeds of “up to 90mbps” 
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Ofcom’s own analysis shows therefore that across the UK the weighted average 
difference between the bands in their ability to provide additional capacity is relatively 
small, in that 1800MHz might provide per MHz of spectrum only 17% less capacity than 
800MHz, and 2600MHz only 26% less capacity than 800MHz and 11% less than 
1800MHz. These results are not that surprising.  Demand is highest and has most 
need for capacity expansion in the most densely populated areas.  But it is in these 
locations where site areas are smallest and thus any area coverage disadvantage of 
higher frequency is heavily damped down.  

What this basically means is that for capacity expansion, to provide additional capacity 
to existing networks 1.15 units of 1-2GHz spectrum are as good as 1 unit of sub1GHz 
spectrum.  Obviously this calculation takes no account of how many MHz are actually 
available in each band. Effectively therefore, with the near neutralisation of the 
importance of frequency, other factors such as the quantity of spectrum that can be 
acquired in a band, the state of the development of the ecosystem in that band, and the 
size of any reservation for legacy use, come to the fore.  

Ofcom concluded: 

“5.8 In general, the demand for spectrum is driven by coverage, capacity and 
performance (e.g. improved user data rate) requirements. For coverage, lower 
frequencies are important due to their propagation advantages. For capacity, 
large bandwidths are important to enable the support of multiple users 
simultaneously. For performance, the availability of wide, preferably, 
contiguous blocks of spectrum in order to support wide channel bandwidths to 
deliver high data rate services are important. Larger bandwidths in contiguous 
frequency blocks tend to be more readily available at higher frequencies. 
Trends in technology are often only relatively weakly related to frequency. 
Technology adapts to make the most efficient use of the available frequency 
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resource. Certain advances enable use of frequencies that were previously un-
usable from a practical point of view.” 

“5.14 Demand for spectrum where wider channel bandwidths can be supported 
is likely to increase. This may need to be at higher frequencies where wider 
bandwidths in contiguous frequency blocks tend to be more readily 
available.”16 

The same point on the likelihood of a future convergence of values of spectrum when 
required for capacity was made by Analysys Mason in a 2012 paper17: 

• “Operators should re-evaluate the difference between high- and low-frequency 
spectrum as capacity becomes more important than coverage. Current wisdom 
on spectrum valuation may be overturned as capacity, rather than coverage, 
becomes the driving force behind the need for more spectrum. The difference 
in value between high- and low-frequency spectrum may be overstated, and 
appears to be diminishing over time. A renewed focus on capacity, greater 
availability of spectrum in low-frequency bands and the development of a high-
frequency LTE device ecosystem (brought about by the early availability of 
high-frequency LTE bands) will all contribute to this trend.” 

 
 

Each additional increment of spectrum is worth progressively less 

A further point that we have previously made in Annex 8 of our response to the October 
2013 consultation18 is that each successive increment of spectrum capacity is generally 
of progressively lower value to an operator. This effect functions both geographically 
and temporally, reducing the present value.  

Given the asymmetric distribution of demand across the UK, and the rising nature of 
that demand, an additional increment of spectrum may be required at time0 in only a 
small physical area. As demand rises in the future that increment may be increasingly 
used more widely across the UK in time1, time2 etc. The next increment of spectrum will 
follow the same pattern, but at a later point in time, so perhaps the level of use of this 
increment in time2 will be at the same level of the previous increment in time1. 

Each additional unit of spectrum will thus be needed across a smaller number of sites 
and over a more deferred period. This means in practical terms that the present value 
of 1 extra MHz of spectrum added for 4G by an operator sometime in the future is less 
than the present value of 1 MHz of spectrum that is added now, especially when the 
later spectrum is an overlay on top of the spectrum added now.  

The Analysis Mason 700MHz model used for Ofcom’s analysis of the future use of that 
band showed this point very clearly – the value of the first increment of 700MHz to the 

                                                 
16 Ofcom Mobile Data Strategy consultation November 2013 
17 Analysys Mason March 2012 – Spectrum valuation – critical strategic, technical and 
commercial factors for operators and regulators 
18 from page 12 onwards 
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modelled operator was greater than the value of each successive increment which was 
needed less and later. 

4G ready spectrum of the prime bands of 800MHz, 1800MHz and 2600MHz (paired) 
can be added now, because the device and infrastructure ecosystem for these bands is 
well developed and the level of legacy use may be non-existent for 800MHz and 
2600MHz and low for 1800MHz (for larger holdings of the band, at least). Spectrum 
that is heavily in use by legacy technologies, and/or whose 4G ecosystem is at a low 
level of development cannot be used now for 4G. Inevitably the present value of such 
bands for 4G must be lower. 

When 900MHz does become usable for LTE in the UK, it will be used merely on top of 
an established ecosystem of 18,000 or so 4G national coverage sites. The function of 
900MHz spectrum will therefore be to increase capacity where (and when) required, in 
a limited subset of traffic intensive sites.   

 

1800MHz is a good band for 4G capacity expansion as well as for 4G coverage 

These considerations therefore mean that 1800MHz has a high utility for 4G, for 
several reasons; 

• It can be used as a coverage band and is being used now for this purpose. 

• It is a very large band, 2*70MHz – twice as large as the 900MHz or the 800MHz 
bands.  This has at least two ramifications: 

o Its size allows immediate usable capacity for 4G and that capacity 
further rises as 2G traffic levels fall. This is reinforced by the fact that the 
band is not usable for 3G, restricting the legacy use. The early launch of 
4G by EE in spare spectrum arising from its creation from T-Mobile and 
Orange is an example of this.   

o Its size permits the current creation of large 4G carriers. EE was already 
by July 2013 operating a 2*20MHz carrier in 1800MHz. Given that EE 
has another 2*25MHz of 1800MHz, the deployment of an additional 
carrier of progressively increasing size (as the reservation for 2G 
declines) is inevitable. The costs of increasing a carrier’s size or adding 
a second carrier in the same band are obviously rather less than those 
of adding the same capacity in a new band. 

The 4G advantages of 1800MHz constitute in effect a virtuous circle in that 1800MHz 
has become, rather more than could be predicted in 2010, one of the prime 4G bands 
in Europe, with the supply of extensive handset and infrastructure ecosystems in 
response to its suitability and availability for 4G use.  It is emerging also as one of the 
major 4G international roaming bands.  

On a forward looking basis, the primary value of the band can be seen to be 4G, with 
this being reinforced by the opportunity for deploying large carriers.  
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Some form of comparison can be made between 1800MHz and 800MHz, the other 4G 
ready band suitable for national coverage.  Both are potentially 4G ready, although 
there is some residual legacy mobile use of 1800MHz.  800MHz has wider area 
coverage so it could be potentially cheaper to install as a coverage layer, except at 
installed urban densities of site build where such disadvantages are likely to be largely 
or entirely neutralised.  But there is much more 1800MHz than 800MHz19, so there is 
likely to be an opportunity to deploy larger carriers, providing higher capacity and 
speeds with 2*20MHz carriers in 1800MHz rather than the 2*10MHz carriers that are 
likely to be the practical limit of holdings in 800MHz.  

 

The utility of 900MHz for 4G is much less than either 1800MHz or 800MHz 

We discussed the prospects of LTE900 in some detail in our response to the February 
2015 consultation20 and in Annex 8 of our response to the October 2013 consultation21 
and therefore do not repeat the arguments here.  In summary 900MHz is of 
considerably less utility for 4G than either 800MHz or 1800MHz because; 

• It has up to two legacy applications, 2G and 3G, both of which are inefficient in 
terms of spectrum use, but cannot be easily or quickly removed or rehomed. 
These legacy applications will have to continue in the 900MHz band for some 
while – if not both, at least one will be required to provide service to legacy 
devices for an extended period.  

• The level of LTE900 ecosystem development has been and continues to be 
much slower than for the three prime 4G ready bands of 800MHz, 1800MHz 
and FDD 2600MHz.  

As a consequence LTE900 availability will only occur after national 4G deployment at 
800MHz and 1800MHz has been completed. Its use for coverage in the UK is thus 
impractical.  

In terms of future capacity expansion, the opportunities for LTE900 capacity use are 
constrained by its considerably deferred availability for such use. The extent of such 
delay is greater for any expectation of assembling a 4G carrier size greater than 
2*5MHz. The value of 900MHz for 4G therefore is relatively low.  The value is further 
reduced in the UK by Ofcom’s efforts to release additional spectrum for mobile use. 
Much of this release may well occur before 900MHz becomes available for 4G use. 
This serves to further downgrade the 4G priority and eventual use of 900MHz, making 
it very much a later increment of 4G, with therefore a reduced present value.  

 

 

                                                 
19 2*70MHz vs. 2*30MHz 
20 from page 46 
21 from page 6 
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Other spectrum bands auctioned in Germany show a similar value pattern 

Two other bands featured in the German auction. Their revealed values are not out of 
step with the above analysis. 

• 700MHz has a lower value because it is not currently free and available and 
because the 700MHz mobile ecosystem (devices and network equipment) is 
underdeveloped in Germany and the rest of Europe. 

• 1500MHz also has a lower value since although it is a potentially useful 
supplementary download band that can be used with either 800MHz or 
1800MHz to add capacity, its ecosystem development and thus its effective 4G 
use is still some time off. 

 

 

 
 

 

 


