BBC’' S RESPONSE TO OFCOM’'S CONSULTATION ON THE DIGI TAL DIVIDEND

The BBC welcomes Ofcom’s extensive work on sp&straanagement and its desire
to ensure that the spectrum released by digitdcbaver is reused as early as possible and in
a way which maximises the benefits for society dn@deconomy.

The BBC is aware of Government’s general policyse technology-neutral auctions
as the means of allocating spectrum, but wouldtlikexpress its concern that the application
of pure market mechanisms to the whole Digital Bévid will jeopardise the success of
another key public policy objective, universal asceto high quality public service
broadcasting, free-to-air on all main platformsg éad to an erosion of the digital terrestrial
platform and its ability to compete.

Whilst the BBC recognises that part of this speutican be auctioned as proposed by
Ofcom, it will argue that:

- consumers want high definition quality and are bgyequipment in order to
receive high definition services;
to ensure it is sustainable and competitive witheotplatforms, Freeview must
offer a critical mass of High Definition (HD) séces;
there will not be enough capacity on the six emgstmultiplexes, even after
switchover, to carry this critical mass without k@nmg existing services, and there
is no business model for free-to-attD on the Digital Terrestrial Television
platform (DTT) at this stage that could enabl® isustain likely auction prices;
a part of the Digital Dividend (DD) should be albided to Public Service
Broadcasters (PSBs) to help them launch a stroeg-td-air HD offer;
this would kick-start a migration to the most effint technology, MPEG4 which
could also, over time, be used by standard defimiiervices and greatly improve
spectrum efficiency on DTT (by around a third).

The BBC recognises that Ofcom has to considerttieate are many potential uses of
this spectrum and that some of them, such as lbaVision services, are also likely to
generate significant social value. But these caitlder be accommodated within the rest of
the DD spectrum— both clear and interleaved, or logebther spectrum bands (e.g. wireless
broadband in rural areas). It understands Ofcomiseat view is that deciding which use
should prevail is so difficult that it is betterltt the market decide by itself.

However, this response will set out why HD on DTEla special case, and why,
despite these real difficulties, the allocatiorspéctrum to PSBs to develop a free-to-air HD
offer on DTT is appropriate and necessary. Unlikkeeo candidates for the UHF band,
terrestrial TV, uniquely, can only be accommodaitedhat spectrum. Not only that, the

L MPEG: Moving Pictures Expert Group — the origanatof the standards agreed by the ISO (InternaftiStandards
Organisation) for encoding audio-visual informatiora digitally compressed format. MPEG?2 is trensard on which
products such as digital television set-top boxes@VDs are based. MPEG4 is a newer, more effidgtardard. Simply
put, it will allow, over time, information to beansmitted in 2/3 of the capacity required in MPEG2nd further
improvements might be expected. MPEG4 is a preiséguor transmission in HD. Even though HD in MBEis perfectly
possible in theory, not only would one service isgaround 20-22 Mbps, or close to a full multiplext the existing
MPEG2 boxes cannot handle the high resolution sacedor HD in any case. Transmitting HD in MPEG@fers no
advantage if consumers must still obtain new gebtaxes to view it



allocation of some of the DD spectrum is the onbyviree-to-air HD can be developed on
DTT. It is the only way to enable the PSBs to dodwe BBC asked Indepen to estimate
the loss of social value if PSBs are not able towidop HD FTA services on DTT. Their
report estimates value lost through unavailabilityof HD services on DTT could range
from £5.4-15.6bn.

The BBC will also respond to other points of Of¢ensonsultation, and will in
particular explain that:

. it agrees with Ofcom that absolute priority mustgneen to ensuring the success of the
switchover process, and to protecting, both bedow after switchover, the coverage of
the existing DTT multiplexes;
it welcomes Ofcom’s desire to protect spectrum gosgramme-making and special
events (PMSE) but would like to ensure that longateolutions are found.

It agrees that spectrum should be auctioned in v wid@ch is suitable for mobile
television but urges Ofcom to consider the timirigthee different spectrum auctions
which are relevant for mobile television; the BBOuAd prefer these auctions to happen
simultaneously — in particular L-Band and chann@] &nd in any case, would like
Ofcom to set out auction rules maximising the ltk@bd that a competitive market for
mobile media services emerges

Whilst the BBC is satisfied that, subject to theezts above, market mechanisms will,
at this stage, allow PSBs to make their servicesilable to viewers of mobile
platforms, there could be circumstances later oere/ht could become necessary to
apply the existing “must carry” rules in order mrr@ct potential market failures.

The BBC will develop all these points in the couddeits response but would like
specifically, to make the case below for the alfmraof spectrum to PSBs in order to help
develop free-to-air HD services on DTT.

**



The case for the allocation of spectrum for HD on DT

The Digital Dividend is the result of complex phaamg and major investments made
by broadcasters, by industry at large, and, of smuby consumers. The vast majority of
consumers has invested or will have to invest iw neceivers and possibly upgrade their
aerials at their own expense, for a total amoutimesed at around £5bn. All will fund,
through the Licence Fee, the assistance schemethdomost vulnerable consumers, the
switchover communications campaign and the BBCi8 dmital transmission network. This
totals well over £2bn. They will inevitably expeatreturn on their investment, in terms of
additional services, improved quality and a durdDfel platform, commensurate with the
costs and inconvenience they have had to beas.dlsb worth stating the obvious; that the
digital dividend will only be released if and whewitchover is successfully completed.
Hence, the first priority must be to ensure swit@rohappens as smoothly as possible and
suffers no disruption, whether through technicalues — such as interference with new
services - or because of consumer dissatisfaction.

The outcome of Ofcom’s current review, which cdess how best to award 128 MHz
of very valuable spectrum in the prime UHF band| stiape the UK communications market
for the next two decades and have a profound impactconsumers. This is a great
opportunity for the UK, but one that carries sigraht risks. It is essential to get it right.

Ofcom is therefore right to take great care instdering all the possible mechanisms
which could be used to award the released spectagather with their potential outcomes.

In its consultation, Ofcom asks the right quesdioran the market alone deliver the
best outcome for the UK and its citizens? Are thamethis area, specific risks of market
failure which require some intervention?

The BBC believes there are indeed such risksarable future, the DTT platform
must provide television of the highest quality lirting picture quality. This is a public policy
objective which carries social value beyond andvahts private value and which will not be
achieved by market mechanisms. The BBC believepritepect of this market failure should
prompt either Ofcom or the Government (using itwg@s of direction conferred by the
Communications Act) to intervene to make sure évary consumer in the UK can continue
to access the highest quality Public Service Brasitileg including the latest innovations.
Ofcom and Government should reconsider whether #pgiroach to spectrum will allow
HDTV in the UK to develop at a similar pace to atleading economies. Addressing this
latter question will help inform the decision orespum.

The BBC response to Ofcom’s consultation will #fere argue that
(@) a well-managed planning strategy could fat#it many more uses within the DD
spectrum and other spectrum bands which are akstable at this time, than
(b) Technology-and service-neutral auctions, and
(c) that there are strong arguments to interveda@serve capacity for High Definition on the
DTT platform, which
(d) Should lead Ofcom to intervene or Governmenis® its powers of direction.



(a) The benefits of a managed approach

Ofcom has identified a number of potential usethefDD spectrum. The BBC believes that,
in considering whether to adopt a managed appraogelguld be useful to consider each of
them against aet of criteria:

o Are there any other spectrum bands which thesécesreould use? Would they deliver

similar benefits?

0 Has the spectrum been harmonised at Europeanftevibis use, or is there some
certainty that this can happen in a reasonable timee harmonisation brings
significant benefits due to economies of scaleraathing capability?

Can equipment for use in these bands be readiliahlef?

o If existing services have to be moved to other barduse new technologies, what will
be the impact on consumers, in terms of costs wfagguipment or installation for
instance?

(@)

The application of these criteria to the potenisgs identified by Ofcom shows (see 1.2) that:

(1) Uniquely, digital terrestrial TV broadcastiognnot be delivered in non UHF
spectrum: there is no effective substitute. Sotgrage must be taken in allowing access to
this spectrum for other uses if it is at the cdsd strong free—to-air DTT television platform -
the fastest growing platform in the UK and one whgthe foundation of the Government’s
switchover policy. In particular, the regulator maasure that it does not prevent investment
and innovation in the terrestrial TV platform, cengsthe platform to wither on the vine in the
longer-term with considerable consumer disillusion.

(2) With well-managed and considered technicahpilag, it should be possible to
accommodate a number of these other uses withiDEhspectrum. In this response, we
present scenarios demonstrating that multiple @if@isospectrum is technically possible. But
the BBC also believes that it would be more appabpifor some uses to be accommodated in
other available bands.

(b) There are good reasons why, in this case,@erid technology neutral auctions will not
deliver an optimal outcome

It is widely recognised that not all the spectruamdbs coming up for auction are equally
appropriate for all services or technologies. Téugild compromise the benefits of a
neutral approach. Indeed, Ofcom recognises thiatpnitheir approach to other bands
where they have identified specific uses, suchasdBI for FM radio, or Band Ill which
they have specifically tendered for DAB.

The future extent of European harmonization withgtain the way spectrum is used and
prevent consumers and manufacturers benefiting @oomomies of scale.

In order to avoid harmful interference between ises; some spectrum has to be
sterilized (usually referred to as “guard bandshjch will vary in size according to the
types of adjacent services). If there is no coratiid planning, these bands will have to
be designed around the use with the highest pateiiterference level, which is
potentially very wasteful in spectrum utilisatiarms.

More importantly, although they could bring sigo#nt benefits to society, some services
might not be delivered by the market, since theaia value cannot be fully captured by
their private value. We recognise this might alpplato several uses, but explain below
why we believe this is certainly the case for Hbve®s on DTT.



(c) There are strong arguments for Governmennht®ervene and reserve capacity for High
Definition on the DTT platform.

The BBC believes that those same principles wihechGovernment and Ofcom to
intervene massively in the market to promote digiteitchover and require PSBs to replicate
the analogue coverage in DTT also apply to ensuhiagHD is available on DTT.

These principles are the following:

o Providing universal free to air coverage — at |éasthe PSB services

Ensuring that all consumers get an enhanced exyperieom new technologies.

o Allocating some additional spectrum in order toepate spectrum efficiency gains,
through the transition to digital, and allow forthuer spectrum to be released

0 Managing spectrum to ensure that viewers are rivdl of their existing services as
new services becomes available.

(@)

Universal free to air coverage.lt is because DTT is necessary to deliver universa
access to television that Government and OfcomimedUPSBs to convert all the existing
analogue transmitters, so that DTT coverage caextended to 98.5% of the population.
Though satellite is very widely available, Ofcomeghicts’ that around 4 to 6% of the
population has no access to it for a variety oboea. Only a mix of platforms, including
terrestrial, can deliver universal access. Thisliappo additional SD as well as to HD
services.

Enhanced experience from the new technology for alHDTV will be the new
technology of the next decade. It is already aisenwhich people want and value, and soon it
will be no more a luxury than colour television wadew decades ago. At January 2007,
prices of HD screens had fallen by around 30% enpttevious year. To date around 3.8m
“HD ready” television sets have been sold in the, did by 2010, UK HD-ready househdlds
are forecasdtto reach 11 m.

Improved spectrum efficiency through a Spend to Save strategy” HD can also
contribute to increased spectrum efficiency inrtiedium term. In the short term HD requires
more bandwidth than SD. But because broadcastingDnrequires the use of the more
spectrum efficient MPEG4echnology, the launch of an attractive free-torD offer, using
both existing and new capacity, will drive a grddadoption of MPEG4 receivers and,
therefore open up the prospect of greatly increa$iciency on the DTT platform, as it will
become possible to migrate some or all of the Shices to MPEG4, allowing for long-term
spectrum efficiency gains.

2 Ofcom. June 2005. “Planning options for digiaitchover — statement”. Paragraph 1.4.

% An HD-ready household has an HD-ready set bubisiacessarily receiving an HD broadcast.

4 ‘High Definition Television - Global uptake andsassment to 2010’, Screen Digest, March 2006

® MPEG: Moving Pictures Expert Group — the origanatof the standards agreed by the ISO (InternaftiStandards
Organisation) for encoding audio-visual informatiora digitally compressed format. MPEG?2 is trensard on which
products such as digital television set-top boxes@VDs are based. MPEG4 is a newer, more effidtaridard. To make it
simple, MPEG4 will allow, over time, the same ambbafinformation to be transmitted using 2/3 of tiaacity which
would be necessary with MPEG2 — and further impnosets are expected. MPEG4 is a pre-requisite dmistission in
HD: even if in theory, HD in MPEG2 is perfectly itsle, not only would it require around 20-22 Mbihet is close to a
full multiplex, for one service, but the existing?MG2 boxes will not cope with the high resoluti@tessary for HD.
Transmitting HD in MPEG2 has definitely no interastit does not even avoid the “box swap”.



A managed strategy, protective of consumer#& managed strategy will ensure that
viewers are not deprived of their existing serviaesiew services become available. A viable
HD offer cannot be established within existing Dddpacity and would have to be
accommodated within some DD capacity. In theorgnight be possible to remove sufficient
existing services from the current DTT offer torgdive HD channels in MPEGA4. But this
solution would impose a huge cost on all consunmetise shape of lost existing MPEG2
services and/or deterioration in quality and diitgrd/oreover, it would impose a wholly
unacceptable burden on the majority who will nahat time have HD MPEG4 equipment,
because they would get no benefit in return. A nameropriate approach would be that used
for DTT, where, rather than removing existing agal® channels or degrading their
transmission quality, DTT services were introducedew spectrum, as a complement, not as
a substitute for existing channels. The only spectsuitable for broadcasting, in terms of
compatibility with the existing installed base efials, would come from within the DD.

There are therefore very strong arguments to alboeame additional capacity from
the DD for HD to be developed on the terrestriatfipkm in the same way that digital services
were introduced. Some might argue that the mathetacan deliver the same outcome: if
HD is the usage which has the greatest value faswmers, then, it should emerge from the
mere exercise of market mechanisms. This is notdke, because there is a clear market
failure (as will be demonstrated in sections 5.8.8).The BBC accepts that strong arguments
are necessary to justify an intervention to suppi@ton DTT, above and over other usages
such as wireless broadband in rural areas, andleilop them in this response.

In summary, there are three such arguments.

1. A terrestrial HD service cannot be provided in éiesting multiplexesthe BBC
disagrees with Ofcom’s belief that it would be pblkesto develop 5 HD channels — each
requiring at least 8mbps - in the existing six npldtxes following switchover. The
transmission mode change will only generate arae2drMbps of capacity.

From 2008 onwards, in fully digital regions, it wd, in theory, be possible to
accommodate two to three - depending on the pregnesompression technology - , but not
five, HD channels within the 24 Mbps generatedhi®/¢hange of transmission mode. But in
practice the capacity is scattered across fivedifft multiplexes (the four muxes which move
from 16 to 64 QAM and SDN, on which capacity is madailable by the fact that Five and
S4C/S4C2 move to mux B). Even if it were completddar — the Secretary of State has the
power to allocate some of the capacity controliedhie BBC to other public service
broadcasting channels - some complex redistribuigween multiplexes would be necessary
to ensure three blocks of 8 Mbps are availablehfiige HD services, to be run by PSBs. In
addition, more than half of these 24Mbps are onmensial multiplexes and will presumably
be auctioned to the highest bidder, not allocatdéiSBs for HD services. Finally, this
capacity will not have universal coverage, makingnisuitable to deliver the PSB’s
universality remit. In any case, such a scenariixédy to require significant intervention by
Ofcom, and might raise serious practical and leggales. Could Ofcom explain whether and
how it intends to intervene?

Accommodating three HD services within the six tipléxes would therefore be very
difficult, if not impossible. To accommoddige HD services, it would be necessary to
deprive audiences of a range of existing serviodseaode picture quality. This would



compromise the attractiveness of the platformataial time for switchover while not
offering a sufficient incentive to drive adoptiohMPEG4 technology. This scenario might
generate discontent from viewers forced to switctigital on the basis that they would get
more services against a small one-off cost. Theyldvdiscover that the promised new
services are being taken away to accommodate otfiech require a new box and a new TV.

Therefore, to ensure the development of an HD efféch includes all the PSBs,
meets the universality principle and continuesive ¢o all viewers the same level of service
they have now, at least one multiplex must be assigo HD. In the detailed response to
question 12, the BBC explains why none of the otitions identified by Ofcom as an
alternative to provide HD services on DTT actualtyrks.

2. The value to society of the availability of HD onetDTT platform exceeds the
private value There is citizen value in preserving and deveigpghe existing DTT platform
by enabling viewers to receive HD services freaito The public policy benefits of ‘future-
proofing’ the DTT platform include universal, frée-air access to PSB, sustained platform
competition and efficient use of spectrum. The gata society of maintaining the DTT
platform as an attractive, universal, free-to-dfelooutweighs the ability of the PSBs to pay
in an auction for additional spectrum to launch sivices. Just as digital television was not
to be restricted to pay-TV, HD should not equatbsstiption TV.The BBC has asked
Indepen to estimate this loss of social value. Thaieport estimates that the value lost if
PSBs are not able to develop HD FTA services on DTranges from £5.4-15.6bn.This is
developed in the response to question 5.

3. Auctions will not deliver outcomes meeting theblic interest This is because the
free to air PSBs, whether licence-fee funded oegdsing funded, cannot recoup the costs of
an auction through incremental revenue. PSBs widl ft very hard to build a business case
now for an auction for the period from 2012 onwardben they have fixed or declining
incomes and where there is no firm evidence that WD deliver higher revenues to
advertising financed broadcasters. Moreover, R88g place different values on the move to
HD and would face major co-ordination problemséquaring sufficient capacity to provide a
‘critical mass’ of HD services.

Without some intervention, DTT viewers will be depd of free-to-air access to
HDTV; in the mid-term, this will jeopardise the saigability of the DTT platform which is
recognised by Government and Ofcom as the primexsnefensuring universal access to the
PSBs, free at the point of delivery.

(d) The BBC is therefore requesting that at least DTT multiplex be allocated to PSBs to
develop HD services.

The BBC is not asking for the whole digital divideml to be allocated to the BBC
or to PSBs, is not suggesting it should be withowlbligations in return and it is not even
asking for a decision to be taken nowRather it proposes that at least one, or if {bs$wo,
multiplexes be allocated to PSBs in return for mgotment to fund a terrestrial network
which would allow viewers across the UK to recenee-to-air HD on DTT, on their main or
secondary set and to promote a migration to MPE®4If SD services. This would ensure



both adequate protection of consumers and incregssrtrum efficiency. It would be
preferable to take that decision now, so thatiesimission network can be built during the
switchover process. But as a minimum, there shbeldo action now which forecloses any
future options, which would be the case if thereniD spectrum is auctioned in 2008 for 18
years. The ‘opportunity costs’ (in terms of thewaato society that is foregone) of either the
immediate allocation or of a “wait and see” apptoare far from disproportionate: well-
managed planning could accommodate a very wideerahgses — including ones with
potential significant social value such as locl\tsion, emergency services or wireless
broadband, both within the DD spectrum, and witdternative bands, where this is more
appropriate.

As confirmed by Indepen’s analysis, private detisiby PSBs will not result in
socially efficient outcomes. Further, under cutfemding and institutional arrangements (e.g.
the Public Value Test applied to the BBC) it is §ibke that the publicly owned broadcasters
would have difficulty in justifying any bids for sptrum. Indepen estimates that the value lost
if PSBs are not able to acquire spectrum througti@uranges from £5.4bn to £15.6bn.
Using Ofcom’s estimates of the value of spectrurotter potential uses of the spectrum and
assuming 48 MHz will be required to support a nplétk providing HD PSB services, the
opportunity cost of reserving spectrum for HD P®B/ges is around £2-3bn. There is
therefore a good case for reserving UHF spectrurilid PSB services. As a general matter,
Ofcom argues that reserving spectrum for a pagrgulirpose that generates social value is
not appropriate - rather changes should be mafieaocial and institutional frameworks to
ensure that social value is taken into acc8uwthile this may be correct in principle, it is far
from certain that such financial and institutiofraimeworks will be put in place in advance of
the UHF auction.

Without some intervention in favour of HD - at $¢d0 reserve some spectrum for
later decisions, we will rule out a viable HD pottb on DTT for the next generation. The
risks of this policy are considerable. Current econers — especially the 3.8 million who have
already bought ‘HD ready sets’ and all those whib buiy such sets between 2008 and 2012 -
will be frustrated. Moreover, by the time of switsler in 2012 they may be seriously
disappointed when they realise that British DTTwaes could be the only residents of
developed countries unable to watch the London @igsin HD free to air. If a market
auction proceeds in 2008, there is a serious higklty then it will be too late to act.

® Paras 6.69-6.72 op. cit.



1 Question 1: This executive summary sets out Ofcomigoposals for the release of the
digital dividend. Do you agree with these proposabks

The BBC welcomes a great deal of Ofcom’s extensimalysis of this issue, but
disputes aspects of Ofcom’s audience research, fmdlamentally rejects Ofcom’s
assertion that uncertainty about future uses & theespective social value justifies
proceeding with a market auction in 2008 and thaig can be counted on to produce the
optimum outcome. A pure market auction in 2008 fitre post switchover world, after 2012,
will inadequately reflect future social value anaauald risk creating significant obstacles to
the future development of the DTT platform, with meequent serious risks, both to
consumers who are still switching over to digitatéto inter-platform competition.

1.1 Scope of the study

The BBC welcomes Ofcom’s very extensive work taniifg spectrum that might be
released and to ensure it is released but belr@ees could be made out of this wide-ranging
analysis.

The Digital Dividend (DD) should not be looked atisolation; it would be more
efficient to consider together the DD and othercspen bands (amounting to 660Mhz on top
of the 128MHz of the DD) to be made available bgd@ over the next few years. For
instance, there is a strong desire, in the martidtave an overall view of the spectrum which
is suitable for mobile television and will be reded between 2007 and 2012, in order to make
well-informed decisions on future plans in the Uidaglobally.

1.2 Matching uses and spectrum available

In the consultation document, Ofcom identified anbver of potential uses of the DD
spectrum:
Digital Terrestrial Television (DTT) for a nationadarket in standard definition (SD)
and/or high definition (HD)
Digital Terrestrial Television (DTT) for local maets
Mobile television (DVB-H or other technologies)
Wireless microphones (Programme Making and Spésiahts — PMSE)
Broadband wireless applications (BWA)
Mobile communications (3G)
Low power applications
Satellite communication services
Public safety services

It is essential when looking at the main uses ef@D to consider which other bands
might also be appropriate for a particular usagd,wahich services can only realistically use
UHF. Alongside the DDR spectrum, during the samepea further 660 MHz will be
auctioned by Ofcom. Any remaining spectrum scamityld best be solved by a more
coherent approach to spectrum, which would alsdriborte to the spectrum efficiency which
Ofcom is, quite rightly, so keen to promote.



Terrestrial TV broadcasting the only servicefor which UHF spectrum is the sole
option. Though alternative platforms (satellitebleaand broadband internet) can also
carry television, they are insufficient to delivessential objectives: universality, free
to view access, on all existing TV sets (includpaytables), using existing aerials and
infrastructure. As no other country is planningriove terrestrial broadcasting outside
UHF — or VHF —, it is also very unlikely televisiogquipment specific to the UK
would be developed at affordable prices for consame

Digital TV for local markets can be accommodateticieintly in the interleaved
spectrum (as happens in analogue) and/or on diitegrlacalised platforms (internet).
PMSE requirements could in theory be met by othands. However, existing
equipment is only able to operate over narrow tgmanges in the UHF band. Its
needs should continue to be met within interleasgettrum, though this might not be
sufficient if it is to be shared with other uses.

For mobile TV, alternative frequency bands (in atar Band lll, L band and 2.5
GHz) are available. Nevertheless, a coordinatechnihg approach would allow
meeting the likely needs of both mobile and tradil terrestrial broadcasting.
International coordination issues make it diffictdtuse UHF for 3G/4G mobile, and
alternative frequency bands around 2.5GHz are myopeopriate

For BWA, there are again more attractive harmonfseguencies in higher bands and
the most likely requirement for UHF spectrum isrteet demands in rural locations.
To be of real value (and for equipment to be abteland benefit from economies of
scale), any licence exempt allocation will neethéanternationally harmonised, which
seems unlikely to occur on a European basis.

The emergency services uses may be able to beynoghér frequency bands (e.g. the
Airwave network) where coexistence issues are nhesh likely to have any effect on
the reliability of such services.

Criterion Alternative bands available| European Equipment Impact of moves to
Use Harmonisation available for UHF | other bands
Nation-wide Digital No Yes Yes Very High for
Terrestrial TV (DTT) consumers
Local DTT No Yes Yes Very High for
multiplexes consumers
Not currently. Can use No Yes Medium cost
interleaved — if in sufficient
PMSE quantity- but already very
constrained, and some are
being cleared of PMSE uses
Yes but timing and cost No - but allowed | Yes Higher network costs
Mobile TV issues as a substitute for
DVB-T
3and4 G Yes Need bilateral Higher network costs
case by case but greater spectrum
agreement for availability
uplink services
Broadband Wireless | Yes No Not currently Lower coverage
Access
Licence exempt Yes No No N/A
Emergency services | Yes No No Risk for reliability of
services on UHF

The fact that (uniquely) non-UHF spectrum is noe#ective substitute for terrestrial

TV broadcasting in the UK means that great caret imei$aken in allowing access to this
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spectrum for other uses to an extent which migkvemt investment and innovation in the
terrestrial TV platform, causing the platform tahgr on the vine in the longer-term.

Well-managed technical planning of the 128MHz &f Epectrum has the advantage
that it could both protect terrestrial broadcasang accommodate a number of other uses
(e.g. mobile TV), whilst alternative bands wouldrhere appropriate for other usages, such as
BWA or emergency services. In our response, weeptescenarios demonstrating that
multiple use of the spectrum is technically possill “reasoned approach” would look not
only at this spectrum released at digital switclplat more generally at all the spectrum
bands that Ofcom plans to award in different ansti@60 MHz on top of the 128 MHz of the
DD auctioned over the next two years). It is esagnwhen looking at the main uses of the
DD spectrum, to consider which other bands migéd &le appropriate for such usage, and
which services can only use the UHF spectrum.

We will thus also argue that, in this area, a cetey service and technology neutral
approach will not deliver the optimal outcome, hessa
- The spectrum bands that are coming up for auctiemet equally appropriate for all
services or technologies.
This would not be compatible with current Europbarmonization, and would therefore
prevent gains from economies of scale for conswegaipment — the UK market alone
might even be too small for manufacturers to inuesnovative products.
In order to avoid harmful interference between ises; some spectrum has to be
sterilized (usually referred to as “guard bandsg, sizes of which vary according to the
types of adjacent services). If there is no corattid planning, these bands will have to
be as large as needed for the use creating thestitgvel of interference, which is
inefficient in spectrum usage terms. The co-adjackannels planning criteria might also
become very difficult to determine and controlhoinels are shared between several
different uses.
A “reasoned approach” would look not only at tipeatrum released at digital switchover,
but more generally at all the spectrum bands tliedi® plans to award in different
auctions. When looking at the main uses of the P&sum, it is important to consider
which other bands might also be appropriate fohsigage, and which services can only
use the UHF spectrum.

A purely market-based auction in isolation wilk maldress these issues. It is therefore
far from certain that it will deliver the most efient use of spectrum from a technical point of
view in this case.

1.3 Is terrestrial broadcasting an efficient use of UHEpectrum and what is its future?

Efficiency must always be assessed against thetdlgs that are sought. In the case of
terrestrial broadcasting, universality has alwagsrb— and continues to be within the DSO
programme — a key Government objective. Increagiffigiency’ through abandoning
universality may appear an easy option but caneaeen as a real efficiency gain unless it is
accompanied by public agreement that universaityoi longer a key objective for the
terrestrial platform. Some of Ofcom’s analysishe Digital Dividend Review (DDR)
suggests that this might be their preferred approacerrestrial broadcasting in the medium
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term. But this is an issue which requires widespgalitical discussion and debate as well as
a regulatory process around the DDR.

Some have argued that:

(1) terrestrial broadcasting is an “illegitimata”“wasteful” use of the valuable UHF
spectrum, as alternative delivery routes, sateliidle or broadband distribution would be
more efficient;

(2) in ten years, there will be a minimal needtfaditional linear broadcasting, as the
major part of the consumption of audiovisual conteifi be through a mix of on-demand
downloads/streaming of entire programmes and gbaris via very high capacity fixed and
mobile networks to devices with a high storage ceya

(3) .providing HD on DTT will only delay this ney move, by leading consumers
to continue to invest in a dying technology andeating a legacy issue:

13.1

On the first point, we would maintain that the famsguments which informed Ofcom’s
and Government’s decision to require PSBs to defiveuniversal DTT coverage, are still
valid; they were the following :

o Providing universal free to air coverage — at |éaisthe PSB services
o Ensuring that all consumers get an enhanced experieom the new technology
o Using more spectrum in the first place, in ordegeoerate, through the transition to
digital, spectrum efficiency gains, allowing foregprum to be released
Ensuring, through a managed strategy, that asseevices become available, viewers
are not deprived of their existing services.

Universal free to air coverage.lt is because DTT is necessary to deliver universa
access to television that Government and OfcomimedUPSBs to convert all the existing
analogue transmitters in order to extend DTT cayerto 98.5% of the UK population.
Though satellite is very widely available, Ofcomeghicts’ that around 4 to 6% of the
population has no access to satellite, for a wadéteasons (geographic, planning, restrictive
covenants, etc...): only a mix of platforms, inclugliterrestrial can deliver universal access.
This applies to the case for additional SD as alio HD services.

Enhanced experience from the new technology for allust as, at the end of the last
millennium, digital television was the technology the future, so HDTV is the new
technology of the next decade. It is already aisemvhich people want and value, and will be
no more a premium service and a luxury than cdielevision was a few decades ago. By end
January 2007, prices of HD screens had fallen byrat 30% in the previous year, with
around 3.8 m HD-ready television sets already soldhe UK; by 2010, UK HD-ready
household$are forecastto reach 11 m. This might well be an underestinzsteHD is a
service people need to see to be convinced. Omgecdn experience it, they appreciate the
difference. (See below 1.7). Overall, research shthat 92 % rated improvement in picture
quality at 8 out of 10, and 79% very strongly dresgl that there is only a small difference
between HD and SB°

" Ofcom consultation of the digital replacementrices, regulatory impact assessment paragraph 483/2004
8 An HD-ready household has an HD-ready set bubisiacessarily receiving an HD broadcast.

® ‘High Definition Television - Global uptake andsassment to 2010’, Screen Digest, March 2006

4D DTT trial research, TNS, June-December 2006
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Improved spectrum efficiency through a Spend to Save” strategy HD can also
contribute to increased spectrum efficiency innedium term. Whilst in the short term HD
requires more bandwidth than SD, because its dglikequires the adoption of the more
spectrum efficient technology called MPEG4it will drive a gradual adoption of receivers
coping with this MPEG4 technology. Just as in oriterelease 112 MHz of valuable UHF
spectrum by 2012, it was first necessary to useedpacity to simulcast digital and analogue
services from 1998, the launch of an attractive NDdffer, using both existing and new
capacity, will drive a managed migration to MPEGA4will then become possible to migrate
some or all of the SD services to MPEG4. This thiérefore open up the prospect of greatly
increased efficiency across the whole DTT platfofan, HD as well as for SD services. If
Ofcom allocates part of the released spectrum woMOTV and MPEG4 broadcasting, it will
greatly increase spectrum efficiency across thelevplatform, and will be able to get back at
least as much spectrum as allocated, in the mid-{ar12 year licence period). This “Spend
to save Strategy” is developed in our responseiéstipn 12.

A managed strategy, protective of consumergnsuring that as new services become
available, viewers are not deprived of their erigtservices. It might be possible, in theory to
remove sufficient existing services from the cutf@mT offer to carry at least five HD
channels in MPEG4, which is commonly recognisethascritical mass” for a viable offer.
But the cost in terms of lost existing MPEG2 sezgi¢many of the current services would
need to be withdrawn) and of deterioration in tiggiality and diversity would be huge,
imposing an unacceptable burden on consumers,tviitnsnajority of them have not yet
acquired the necessary equipment. A more apprepajgtroach would be that used for the
introduction of DTT in 1998, where rather than reing existing analogue channels or
degrading their transmission quality, DTT serviaese introduced on new spectrum, as a
complement rather than a substitute for the exjsaimalogue channels.

The BBC believes these arguments are still aggtmow as they were in September
2005, when Tessa Jowell announced the Governmauiits/ towards switchover. It will also
argue that if there is no longer any policy impeebf ensuring the long-term sustainability
of the DTT platform, then consumers should be &lldut this as soon as possible, both by
Government, Ofcom and Digital UK, so that they oaake well-informed purchase decisions
as they get ready for switchover.

1.3.2

On the second point, the BBC does not share thef bigat broadband distribution and
on-demand access to content will, in the near &jteintirely replace linear broadcasting via
existing TV platforms. On-demand media reflectacural changes in the market and usage
is likely to be substitutional rather than addititHowever, modelling undertaken for the
BBC's i-Player Public Value Test suggests that emdnd will exist alongside linear
broadcasting — which will remain the primary soun€@access to PSB for the majority of

" MPEG: Moving Pictures Expert Group — the origaratof the standards agreed by the ISO (InternatiBtandards
Organisation) for encoding audio-visual informatiora digitally compressed format. MPEG?2 is trensard on which
products such as digital television set-top boxes@VDs are based. MPEG4 is a newer, more effidgtaridard. To make it
simple, it will allow, over time, the same amowfinformation to be transmitted using 2/3 of tta@acity which would be
necessary with MPEG2 — and further improvementegpected. MPEG4 is a pre-requisite for transmisgidHD: even if

in theory, HD in MPEG?2 is perfectly possible, natyowould it require around 20-22 Mbps, that isseldo a full multiplex
for one service, but the existing MPEG2 boxes mill cope with the high resolution necessary for HPansmitting in
MPEG?2 has definitely no interest if it does notiduhe “ box swap”.
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viewers for the foreseeable futlteThe analysis in Ofcom’s Market Impact Assessnaént
BBC's i-Player is consistent with this overall ctusion. Though alternative platforms such
as fixed and mobile broadband internet will incnegly offer video services, they are
insufficient to deliver the objective of universaicess to PSB, free at the point of delivery.

1.3.3

The response to the third point, that having HDOZWDTT will only delay this
necessary move, by leading consumers to continurést in a dying technology and
recreating a legacy issue flows from the rebuttahe first two. DTT is not a dying platform
— it is the most popular and fast-growing TV platian the UK because it meets the needs of
a significant proportion of the population. The segs of Freeview, in terms of the rapid pace
of consumer adoption, the increased demand fomehatots, and the recent decision by
BSkyB to invest more heavily in DTT, all lend crede to this analysis.

However, the DDR provides a one-off opportunitetsure that the DTT platform 1)
keeps pace with increased consumer expectation®)atalivers increased spectrum
efficiency. The allocation of some DDR capacity i#Id would deliver on both these
objectives, for the reasons outlined above.

1.4 Timing of the release of the digital dividend speah and of the auctions

Ofcom is consulting on the timing of the aucti@amsl of the release of the spectrum.
In responding to this, four considerations shoutklpil:

(a) the need to protect the switchover process an®ifeplatform: it is not right to
believe that the analogue frequencies to be cleailedll be fully available at the time
of switch-off in any region because of the possii#ed for parking channels to enable
the switchover process or to minimise interferente regions still to switch. Because
of the uncertainties of the coverage forecastsoiild also be wise to allow multiplex
operators, both PSBs and commercial, some flewibili

(b) An auction in 2008/9 will set the pattern of spastruse until 2026/7 despite the rapid
pace of technological progress and there beingiderable uncertainty about the
nature of demand. It is far from certain that tleettway of dealing with uncertainty is
to auction the entire DD spectrum for such longquks as proposed by Ofcom. It is
extremely risky to trust any secondary market tot'things out’ given that, once
initial allocation has occurred, spectrum is in m@utral hands: firms will have little
incentive to sell to or trade with potential comimes. For nascent services and
businesses, it might also be very difficult to asske the “right” spectrum bands in a
secondary market — especially where a critical maigbt be needed to offer a viable
scenario. Some rules allowing Ofcom to take baeksgectrum under certain
circumstances might be useful.

(c) Operators will have to decide in 2008 their needspectrum, which will not be
completely free or commercially viable across the whntil end 2012, or beginning
2013, therefore bearing high uncertainty costs.

(d) On a specific issue, there might be value in all@ian early and separate release of
channel 36, possibly alongside the auction of Leb&Whether or not such decision is

2 The Trust's Public Value Assessment (PVA) foredhaat the BBC's three new video on-demand servicesdaxcount
for 7% of all BBC TV consumption by 2011.
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made, it is essential that Ofcom makes it veryrclaiathe time of the L-band auction
which spectrum will be potentially available for bile television in the following few
years. It would be helpful if Ofcom could also icalie what progress they have made
in getting approval for a non-radar use of cha@éeirom our neighbours?

These points are developed in our response toiqoeis.

1.5 Regulation-intervention versus market mechanisms

The BBC fundamentally disagrees with Ofcom’s cosida that a purely market-led
approach would deliver, in this specific area, muggefits to citizens and consumers than a
policy which permits carefully designed governmiatgrvention.

1.5.1 Spectrum requlation can often lead to positive outes.

It is important to note that it is not a market eggeh, but an interventionist policy that
has led to the development of key innovations ssctligital television (and digital radio) and
promoted the efficient use of spectrum, such asdlease of this DD spectrum, while
simultaneously promoting competition. We believat ttnis can continue to be the case, and
that a well-thought out approach based on publicyobjectives can both ensure efficient
use of a public resource whilst promoting the ie$és of citizens and consumers.

1.5.2 Auctions can deliver sub-optimal outcomes

This is particularly the case when demand is higinigertain. For instance, the auction
of spectrum for 3G services in 2000 resulted idbrd paying significantly more than the
actual value of the spectrum.

1.5.3 Our position against auctions is a very specifie on

The BBC is not saying that no spectrum should lmfi@ued, but that there are good
arguments to reserve, or allocate with a differeathanism, a portion of it.

In particular, the BBC has considered the prospectdeveloping mobile television,
and is satisfied that, at this stage, the markeha@sms will allow PSBs to make their
services available to viewers of the mobile platfey whether through commercial deals, or
through ownership of capacity bought on the marketer, under certain circumstances,
there could be a case for applying the existingstnmarry” regulation to correct market
failures. At this stage, we do not see the neeéxeainte intervention to enable the availability
of public service content on mobile television fdans, but as we will show later, this is not
the case for HD on the DTT platform.

1.6 Social value is very difficult to estimate, parti@uly in advance, and hence extreme
care needs to be taken in basing irreversible pplitecisions on these estimates

The BBC agrees with Ofcom that measuring the soaiaie of any service is
inherently difficult, in particular in advance a§ideployment, for four main reasons.
First, it is generally difficult to identify all #hsocial benefits (‘externalities’) accruing from
providing certain services. This is because, urnpikeate benefits, social benefits are not
fully captured by service providers, but ratheresracross a wide range of actors.
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Second, there may be a considerable time lag beéstain benefits are realised.

Third, even if the total social benefits can benitfeed, these may be difficult to quantify.
Estimates of “value” are estimates of #@mnomiovalue of goods or services produced by
markets, and hence will be unable capture the \@lmen-market activity. How does one
estimate the value of greater participation in demratic processes, greater cross-cultural
understanding, or promotion of a positive imagéefUK abroad?

Fourth, consumers are likely to find it more difficto assess the broader social value of
new goods and services, of which they have no expes.

The BBC recognises the difficulties in quantifyithggse effects but these difficulties
should not lead to dismiss the role they play.sH®hould lead to a very cautious approach to
early auctions in cases when social value candiited, even if it is not easy to quantify.

1.7 The specific case of HD

This is clearly the case for HD, where there isizitong evidence of its value for
consumers and clear likelihood that there mightlaeket failures preventing the social value
coming from its being universally available, freedir, on DTT to be realised.

The response to question 5 will show that consunvart to receive the BBC services
free-to-air, in DTT as well as other platforms. Amgst other evidence, BBC/ Gfk research
conducted in the autumn 2006 found that, of those were aware of HD,

87% expected that the BBC would provide its contenin HD in the future,

93% expected BBC HD content to be FT\(84% of all respondentsind

95% expected HD to be available on all digital plkforms. Deliberative research
commissioned from Human Capitglalso shows that people are more interested byf#D a
it has been demonstrated to them, tending to demad@d41D is an ‘experience good'.

Figure 1.1 (below) shows responses to two questittew interested would you be in being able to use
HDTYV services?” (before demonstration) and “Havéegn it in action how interested would you be?’s{po
demonstration) (O = not at all interested and M@ry interested)

Not interested at all

B HDTV post demo
Indifferent — OHDTV pre demo

Very interested

0% 10% 20% 30% 40% 50% 60% 70%

13 Deliberative research on HD and spectrum allopatio

- Focus: Assess audience views on the availability@TV by platform and the trade-offs between HQlather
potential uses of the released DTT spectrum
Recruitment methodology and selection criteria: fepondents in 5 groups held in M25 area, reptatesa spread of
gender, age and SEG.
Research method: Extended group discussion withuBis.
Deliverables: Report delivered in July 2006.
Research agency: Human Capital
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As an ‘experience good’, the value of HD is veifficult to assess through
descriptions, especially when significant aspestish as size and price, are changing very
rapidly. As will be demonstrated later, HD on DiETnot a "premium"” service, but rather has
substantial social value, beyond its private vadunel hence needs to be available universally
at reasonable cost. Indeed, it is likely that (iiden in existence at the time), if Ofcom had
undertaken similar analysis several decades agmuld have concluded that there is little
social value associated with moving from black-ardte to colour television. It is also very
important to stress that the people who currentlyldD-ready sets are not only the
“technology-savvy”, early adopters or the wealthggeups. They are just everybody. The
current trend (see figure 5.4.5) still shows algligver representation of the AB social group
and under representation of the DE group but thadready changing as prices fall.

The BBC will also develop arguments — outlined.iB.1. — why there is very strong
social value in having HD, free-to-air, on DTT,drder to sustain the DTT platform as a
competitive and attractive offer. The BBC underdtathat Ofcom can only intervene when
the social value of a service cannot be fully cegatiby its private value, and when this would
lead to significant market failures. It is the Canrgtion’s view that we are in such a situation:
consumer and broader social value will be impantaghtively if sufficient capacity is not
made available for HD on the DTT platform. Indegstimates this loss could range from
£5.4bn to 15.6bn.

This response will also explain that preciselyause of difficulties and uncertainties
related to the calculation of social value, andaloise auctions lead to irreversible outcomes
(see 1.8.5), a decision to proceed with a markstdauction in 2008 should be taken with
great caution.

The BBC would therefore argue that there is alyeasdtrong rationale for intervention,
but that, at the least, there is already enougteee of a risk of market failure to lead to
consider the precautionary principle and to resparé of the spectrum for future decisions.

1.8 Ofcom can and should intervene in spectrum mattargler certain circumstances

The BBC will argue that there are very strong @it arguments, which could lead
Ofcom to intervene. There are also very strong misuo justify an intervention to protect
citizens’ interest. If, however, Ofcom felt thihts is more a matter for Government than for
regulatory intervention, the BBC will stress thaiv@rnment can and should do so where
there are such issues of great public interesedddit is precisely to deal with such cases that
Parliament introduced powers of direction for speatmatters? The BBC believes that in
the case of the DDR, where there are issues ofqulbérest that could not be addressed
through a pure market mechanism, it would be p#yféegitimate for Ofcom to intervene.
Indeed, if Ofcom did not take suitable action, dul be necessary for Government to use

14 Cf Joint Committee on Draft Communications Bill Repgbi9. “Patricia Hewitt reaffirmed the importancestfategic
decisions on spectrum use, including those reldatranpalogue switch-off, being taken by Minist&téth regard to
Professor Cave's concerns, she drew attention éodifficulty in drawing a dividing line between ategic and specific
issues. There is a wider public interest in thecation, assignment and management of spectrun®feam, even with its
duty to further the interests of all citizens i @ptimal use, may not be best placed to judge.”
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such powers to protect the interests of consummet®asure the successful implementation of
digital switchover (DSO) and the long-term futurebility of the DTT platform.

Ofcom argues that using spectrum as a policyunstnt is no longer appropriate on
the basis that it would...

1. distort incentives to use spectrum in the mostieiffit way
2. reduce flexibility

3. risk distorting competition

4. risk reducing innovation

5. risk getting it wrong

The BBC disagrees with each of these points indhase, for the reasons developed below:

1.8.1 ...Distort incentives to use spectrum in the mostiefiit way:

This is not the case for the PSBs, and in padrdar the BBC, as they have

alternative but equally strong incentives towarffisiency:

If PSBs are allocated spectrum, they will have gugrentive to make the best use of it;

the price of spectrum is only a part of the overa#it of terrestrial transmission, as

broadcasters would also have to pay the high ofsignging services to the whole

population. It would be in their direct financiakérest to implement technological

changes, which would allow capacity efficiency gain

Even with an extra mux, DTT spectrum will remaimyscarce and broadcasters will

continue to have to review constantly - and impraterever possible — how they use

spectrum in order to meet their increasing demands.

The broadcasters have a financial incentive toesid®l any unused capacity, and in the

case of the BBC, are subject to both (a) the Tsusihtrol, and (b) Secretary of State’s

power to allocate some of the BBC'’s capacity teeotfbublic service broadcasters.

In the case of the BBC, any new service will havaridergo a full public value test, and

the Trust has a duty to ensure that the BBC mdleembst efficient use of its spectrum.

In the “Spend to Save” strategy proposed (seemebtb.4), PSBs would be committed to

drive a migration to MPEG4, and therefore genevatg significant efficiency gains.

1.8.2 ....Reduce flexibility

The BBC argues that a market-based allocatiordviaufact reduce flexibility
to a much wider extent than a well-designed spetplan, because:

(a) under a completely neutral framework, thenélddte a need to plan for guard
bands of 10 MHz or more to avoid interference betweplinks and broadcasting applications
using nearby adjacent channels, which would mesarbaptimal use of spectrum.

(b) In the absence of such guard bands and diyecfliordinated frequency plan for
adjacent, unaligned services, the Spectrum Usagigismecessary to ensure adequate
protection of existing services are likely to néedhe so onerous that the cost of
implementation of new services would be too higt¥anthe coverage achieved would be
unacceptably constrained. Co-ordination in thedesgy plan e.g. by sharing transmission
sites would significantly reduce these problemsianckase the efficiency of spectrum usage,
and therefore the value that can be extracted thenuse of the spectrum.

(c) Market based spectrum allocation may be diffitureverse because the
(secondary) trading environment is likely to bentand potential sellers of spectrum may
therefore “hold out” for a strategic gain..
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(d) On the contrary, spectrum allocated by a reagut® meet certain public policy
objectives could always be taken back either ifdhgctives were no longer deemed
necessary or if there were better ways of achietheq.

1.8.3 ...Risk distorting competition

All intervention in the allocation of spectrum psghis risk, but equally the largest
intervention to date has been the move to digwaichover (DSO), which, as pointed out
above, is on course to generate substantial benefthe UK, including increased competition.

Adopting a purely market-based approach to alingagpectrum, on the other hand, is
likely to have a detrimental effect on competitiorthe digital television market. This is
because either PSBs will be outbid at auction amté unable to invest in the terrestrial TV
platform in the short- to medium-term (as theyanable to access additional UHF capacity
that they need short-term access to), or, in thi&aly case that they prevail, the costs of
obtaining access will prevent them from investirgnsicantly in the platform. Either way,
the ability of the terrestrial TV platform to contpeawill be substantially reduced.

Allocating more spectrum to the DTT platform wahsure it continues to compete
effectively with other platforms that have alredunefited from the spectrum released on
those platforms by switching off their analoguevgsss and creating the possibility of
providing enhanced services.

The impact of DTT on competition in the provisioindigital TV services has been
assessed at a high level by Ofcom who found treg\iew has had a beneficial impact on
competition in the relevant markets by expandirggrtbmber of ways of accessing channels,
which include:

* Placing a competitive constraint on the Sky platf, as is evidenced by Sky’s
decision to set up a free-to-view satellite service

* Placing a competitive constraint on supplierp@f-TV packages by offering an
alternative way for consumers to access themasordls. Top-up TV provides
direct competition to basic tier pay-TV packagesahble and satellite.

This assessment was undertaken in 2004, wheniadadtDTT was much lower, and
the number and range of services offered more @net, than at present. It would seem
likely that DTT now offers even stronger compegtivenefits than in 2004.

In the short to medium term, platform competitionHD is likely to be mainly
provided by satellite transmission and some catdebmoadband services. Allocation of
spectrum for PSB HD on DTT would serve to promampetition in what might otherwise
be a highly concentrated market, and would alsp sestain the DTT platform and thereby
provide competition in SD television.

Ofcom states that the fact that viewers switchfiats is unlikely to result in a net
loss of efficiency. However, consumers switchirapirDTT will need to pay more than they
did previously. The price will be greater to theest to which DTT becomes less competitive
over time.

Ofcom says there is no evidence that the DTT @iatfwould be less able to deliver
PSB content universally: but, as will be shownratethout extra capacity, PSB content in
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HD will be very limited, restricted to what can ééene within the existing capacity, i.e. a very
weak offer, unlikely to be sustainable. These @oare developed in sections 5.7 and 5.8.

1.8.4 _....Risk reducing innovation
The BBC and other PSBs have helped generatencanis innovation despite

being allocated spectrum; digital switchover (DS@uld not have been enabled without
these developments. Here are some examples:

Improvements in coding efficiency

Development of digital text services to replacel@amae Teletext

Development of greater visibility digital subtitles

Development of bandwidth-efficient audio descriptgervices

Signalling systems, which greatly enhance the aoesuexperience of digital

recorders, such as the provision of content faas day Electronic Programme

Guide (EPG) and to support accurate recording ofert

Improvements to the interactive middleware (MHEGG)..to give a more consistent

user experience

On the other hand, a high price paid in spectruati@ans could limit winners’ ability
to innovate and require them to continue with éxgstechnologies until they achieve a
sufficient return on investment.

Another consideration is that should HD on DT Tobéy a premium pay service, using
conditional access and proprietary systems, therddabe very limited scope for technical
innovation benefiting every consumer. In practtbere would be very little prospect of ever
getting a managed migration to MPEG4 for the stethftae television services, and that
would be the end of spectrum efficiency gains.

All these innovations happened in an open manketoenefited all consumers and all
parts of the industry. Restricting the ability tmovate to proprietary systems would be
counterproductive and risks recreating on the DIEff@grm the anomalous situation which
exists today on satellite in the UK.

1.8.5 ...Risk getting it wrong

At a time when the risk of a divide linked to inéqble access to communications has
never been as high, the BBC agrees with Ofcomvieigt strong consideration must be given
to potential consequences of any actions.

There is indeed some uncertainty as to the soalakvassociated with HDTV services, but
any wrong decisions are much more likely to barsstone if spectrum is awarded through
pure market mechanisms than allocated throughureliesigned public policy mechanisms.

This is because auctions are largely irreversiblethe following reasons:

First, a market based spectrum allocation may fhieult to reverse because the
(secondary) trading environment is likely to bentand potential sellers of spectrum may
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therefore “hold out” for a strategic gainAs stated above, Ofcom noted in the spectrum
trading consultatiolf that markets may be thin and that trading along eainsufficient to
ensure the greatest efficiency of spectrunt’use addition, once initial allocation has
occurred, spectrum is in non-neutral hands: firmikhave little incentive to sell to or trade
with potential competitors.

Second, once the released spectrum is awardedtanseavill begin to sink capital into
developing and marketing the associated servicgsvaunld expect to recoup this investment
plus the price they paid for the spectrum as sequoasible. The cost of reversing the
decision therefore rises over time. Regulatory r&alealso creates substantial uncertainty,
increasing the costs associated with investmentande reducing the amount of investment
that will occur, to the detriment of the UK econamy

Third, spectrum is also likely to have been packédge the original allocation in ways
that are not necessarily ideal for alternative igpfibns. Repackaging could involve
substantial transaction costs and take some tfritehappens at all.

Fourth, there are likely to be financial and ingt@nal constraints (for example, “State
Aid” rules) on funding the re-purchase of specttiiat has already been allocated by auction.

The BBC is therefore urging that, if neither Ofcaor Government wish to make a
decision now on the allocation of spectrum to pubérvice broadcasters, they should at least
keep all options open. Auctioning off the wholkeesed spectrum at the end of 2008, as
proposed by Ofcom, forecloses options and is reb#st way of dealing with the current
high level of uncertainty. At least, one third b5 or 6 frequency channels, the amount
required for one DTT multiplex) should be kept@serve until there is more certainty and a
decision can be made.

1.8.6 ...Risk of “hiding” the level of public support gimgo PSBs

Another argument used by Ofcom is that gifting spagw does not allow public authorities
and citizens to take full responsibility, as theg anaware of the value of what is being
allocated. It is at best a non-transparent, pogsilolisguised public aid.

The BBC fully understands this point and believegauld be appropriate for Ofcom to
calculate the value of the spectrum allocated tdipservice broadcasting and report it to
Government for publication. Such a measure wousdientransparency and give the
necessary information in order to calculate thaltetipport given to PSB.

15 Under particular assumptions, it has been dematestthat 25 per cent of otherwise efficient tradesld be foregone
under a bilateral setting. An administrative apptoaould not overcome this source of inefficiensince the same
information asymmetries would arise. See: Robert Bidgn and Mark A Satterthwaite. 1983, “Efficientamanisms for
bilateral trading”. Journal of Economic Theory, 285—281.

18 Spectrum trading consultation, Ofcom xxx

17 Ofcom. November 2003. “Spectrum trading consutati Paragraph 8.6.4.
http://www.Ofcom.org.uk/consult/condocs/spec_tradtsrum_trading/pdf_version.pdf . This point wasoalised to justify
applying AIP to broadcasting in “Future pricingsgfectrum used for terrestrial broadcasting”, Ofcdaty 2006.
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1.9 The BBC therefore argues that spectrum should blwehted to PSBs for
broadcasting their services in HD on the DTT platfo.

As developed above, the policy chosen by Governitaeimiplement DSO has been such
as to deliver the following four benefits:

o improved spectrum efficiency from the transitiordigital

0 ensuring that consumers get an enhanced expefreme¢he new technology

0 universal free to air coverage — at least for t88 Bervices

0 amanaged transition — to ensure that, as newcesrbecome available, existing
viewers are not deprived of their existing services

We believe the same principles should apply tad generation of digital technology —
HD — which, if managed in the right way, can ddlitreose same benefits:

o through the gradual adoption of MPEG4 receivers pitospect of greatly increased
efficiency on the DTT platform,

o the move to improved functionality with clearertpi@es

0 ensuring that new HD viewers have free-to-air acteshe PSB channels

0 a managed transition — to ensure that existingetisywusing MPEG2 receivers are not
deprived of access to their existing services.

Only through the allocation of some additional aayas HD likely to happen on the DTT
platform and happen in a way that meets theseiplasc A deliberate policy decision to
allocate sufficient spectrum to allow for a criticaass of HD services would both help kick
start the market for MPEG4 receivers, which isghecondition for HD becoming widespread
on DTT, and allow for a managed transition to the/fiormat, while not depriving viewers of
existing services or degrading the quality of thesisting services. In time, such a managed
transition will open up the possibility of a widespd conversion to MPEG4 receivers that
will deliver much greater spectrum efficiency thamossible today.

In order to develop a free-to-air HD offer whicHiders universal access to all the PSBs,
and represents the minimum “critical mass”, upato tnultiplexes are necessary. This would
help continue to give to all viewers the same |@felervice as now, maintain the
competitiveness of the DTT platform over time, anide the switch to MPEGA4 receivers.

This approach would be completely consistent withttansition to DTT, where rather
than removing existing analogue channels or degggithieir transmission quality, DTT was
introduced on new spectrum, interleaved withinftequencies used for analogue.

So, a strong HD offer would require up to 2/3 &f D in the short-term, but would create
a very good consumer proposition, and a strongiinee for consumers to buy MPEG4
boxes. It would be followed by a period when the s&lvice could also move to MPEG4,
thereby releasing capacity over the medium- todogrm.

We recognise however that building two multiplexeth universal coverage level could
be very costly, both in terms of spectrum use aaasimission costs for the PSBs.

One alternative option would be to allocate onlg anultiplex for HD broadcasting. The

offer would not be so strong, and there would lrel lshoices to decide which 3 channels
would benefit from HD transmission.
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However, these three HD channels on additional@gpeould represent a sufficient offer
for the first years; then, as MPEG4 technology iovps and the number of viewers equipped
with MPEG4 compatible sets increases, up to twatadel HD services, on a part-time basis
first, might be transmitted on the existing mukipds.

This managed transition could work whilst the optad squeezing two HD services now
onto the existing multiplexes, without any extréeofdoes not appear realistic. Of course, it
might be possible, in theory, to squeeze two venenore- HD channels into existing
capacity; but it would require taking down manysgixig services and degrading the picture
quality of some other channels. Clearly, the ctisteonsumers would be unacceptably high,
and the implementation of the principles underpigrDTT policy objectives, severely
compromised. First, the new HD services might menehave universal coverage if they
could not be carried on the PSB muxes. Additionaltythe start of the service, only the small
- though increasing - number of fully HD-MPEG4 viens would be able to watch these two
channels, whilst the vast majority of viewers wiitle existing MPEG 2 receivers will lose
services and get worse reception than before.

Therefore, to ensure all consumers are protectédtvanganising the UK’s move to more
efficient and improved technology, one multiplekléast, and preferably two, should be
allocated for HD transmission (i.e. either 1/3 (8 @f the frequency channels of the DD).

It would be reasonable to expect specific commitisién return, such as:
Coverage obligations / using the existing netwaiikh the exact figure dependent on
the exact set of frequencies allocated and intienmait negotiations

Use of the MPEG4 standard on new multiplexes tekbgvfree to air HD services
Close collaboration with the industry to promote #doption of dual MPEG2-
MPEG4 technology in all new DTT receiving equipment

Inclusion of relevant messages about HD in thein awd Digital UK’s switchover
information campaigns as part of their currentgddions

The managed migration of their SD channels to MPB4xisting multiplexes in
order to generate, over a licence term period inguiespectrum efficiency ; the
spectrum “loaned” will be given back and the uséhefsix terrestrial multiplexes
made much more efficient.

1.10 Spectrum allocation for PMSE

The BBC welcomes Ofcom’s willingness to protect FBVI& vital component of the
entertainment industry, and believes long-termtgmis should be found, beyond switchover.

The BBC would also like to insist on the absolutedh of ensuring enough spectrum
for PMSE is made available during the Olympic aada®mpic games in 2012. The BBC
also understands that the UK is committed to makiwegspectrum available free of charge,
and is seeking reassurance on both points.

This is developed in the response to questionglt/a
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1.11 Spectrum allocation for mobile television

The BBC believes that the mobile platform will beimportant means of engaging with
audiences in the future, particularly those whocameently hardest to serve by Public Service
Broadcasting, such as young people. It also patintffers new ways of engaging
audiences, such as providing them with immediagesgnalised, location-specific news and
information.

The BBC agrees that spectrum should be auctionadvay that is suitable for mobile
television but urges Ofcom to consider the timifghe different spectrum auctions that are
relevant for mobile television. The BBC would prefieese auctions to happen simultaneously
— in particular L-Band and Channel 36, and in aases would like Ofcom to set out auction
rules that maximise the likelihood that a competitmarket for mobile media services
emerges

Whilst the BBC believes that, at this stage, mankethanisms will allow PSBs to
make their services available to mobile platforewers, there could be a case later, if the
market were to evolve towards a monopoly, or if#&Bs were not able to negotiate FRND
deals on a key platform, for applying the existingist carry” regulation to correct market
failures.

This is developed in the response to question 11.

1.12 Auction rules

The BBC has outlined earlier why it believes asteane third of the DD spectrum
should not be auctioned but allocated to PSBs veldp free-to-air HD services on DD>
However, if and where auctions are used, the BB&hgty agrees that some rules are
necessary to ensure fair play and welcomes Ofcuantlisgness to consider what might be
done.

Beyond promoting “fair play”, it is essential@éasure that the outcome of the DDR
promotes and does not reduce competition. The BB@dwvelcome a detailed explanation
of how Ofcom plans to promote competition and guagdinst speculative behaviour and
anti-competitive hoarding.

At this stage, the BBC has doubts as to whetleeatittion promotes effective
competition, and is concerned that the auction atdiyally help operators create or reinforce
a dominant position.

The BBC is also concerned that some operatorstrdigtide to bid for spectrum only
to prevent potential competitors from using it, avalld therefore prefer “use it or lose it”
rules to be set out. The BBC is aware of Ofcoméereations on the practical implementation
of such rules. However, it should be possible fierspectrum regulator to determine whether
an operator is effectively using spectrum or jusidrding” it. Having backstop powers in
place will help ensure that auction winners effegii use their spectrum: like all backstop
powers, their existence is as effective as thgnémentation, if not more. We see no reason
why Ofcom should not give itself such powers.
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1.13 Usage rights and obligations

Technology neutrality does not mean the absened t@chnical constraints: in
particular, the licences should contain techniocalditions preventing interference with
existing services and existing receivers.

This is developed in the response to questiona?yd319.

*

**

The BBC welcomes Ofcom’s consultation and is vergtgful to its staff for the
extensive work and efforts put in the Digital Divethd Review. This is a unique opportunity
to shape the communications landscape for the ngetades. As such, it should be the
subject of very thorough analysis and detailed phamg, but it should not be limited to a
technical debate. Above all, there should be anemsive public debate on the future of
communications in the UK: how to ensure that thedital Dividend, which has been made
possible by the efforts and investments of evetizen, benefits all of them, through new
and better services, and through a competitive Coumncations economy.
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2 Question 2: Do you have any comments on our analgsof the essential constraints
that will apply to the available UHF spectrum?

The BBC broadly agrees with the analysis of thenstraints, but would like (a) to
stress some uncertainties related to internationaicisions of spectrum use, and to
understand how Ofcom proposes to negotiate withgidiouring countries to get approval
for its plans, and (b) to comment on the level obpection necessary for existing DTT
services.

2.1 International constraints

The BBC is aware of the work undertaken by the peam Commission on the reuse of
the digital dividend and its possible impact orufatdecisions by national administrations. In
particular, the BBC has responded to the draft abaison of the Radio Policy Spectrum
Group (RPSG) on the matter. Two of the pointsBBE made in this response are relevant
here:

- There is a proposal to promulgate decisions, whictld not be binding for Member
States) to make one or two layers available foh ffigld strength downlink services in a sub-
band of the UHF band, and for use by fixed/molele/iges (including uplinks) in a sub-band
of the UHF band. The determination of such bandghite very difficult, as part of this
spectrum is already used in some countries, amdftive would require a very complex and
lengthy re-planning task.

- The BBC also drew the RPSG’s attention to the oiskiterference from fixed/mobile
applications (including uplinks), which the RPSGsiders could be non-broadcasting
candidates for the digital dividend in the UHF banlde BBC strongly supports the EBU
point that compatibility studies between the br@ating service and the fixed/mobile
services (including uplinks) should be carried touassess the feasibility of sharing the bands,
and emphasises the need to protect broadcastwvigesefrom harmful interference. The need
for adequate protection is paramount given thedrégiure characteristic of digital broadcast
reception.

The BBC would also appreciate some informatior©écom’s plans and timetable to
negotiate any necessary agreements with neighlgpoomntries. The BBC understands that
access to spectrum will lmn a UK wide basis subject to the GE-06 agreemeriiowever,
as GE-06 assigns spectrum to particular areas, usatside these areas would be subject
to negotiation and agreement with our neighbours. gually, interleaved spectrum is a
new requirement and would require coordination.

On the specific issue of the use of UHF for 3G Grt¥pe services, the BBC would also
like to understand how and when Ofcom plans to ti@igowith neighbouring countries for
approval for uplink services in the UHF band. Tglothe Geneva RRC O6 agreement does
not prevent the use of the UHF band for mobile camications, it does not give any right to
it: such uses must be negotiated on a case-bybeasse with neighbouring countries.

Have these coordination negotiations begun, anthare good prospects of getting
agreement in time for the auction?
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2.2 Domestic constraints

The BBC welcomes Ofcom’s emphasis on protectingtieg DTT services, but is
still concerned that the right processes need ia p&ace to ensure that existing DTT services
are adequately protected from services using #geretl spectrum.

The BBC would like to make the following commeatsOfcom’s interference
minimising strategies set out in paragraph 3.4feirtconsultation:

1. Appropriate siting of new transmitters can redudi@aeent and multi-adjacent channel
interference between new services and existing HoWwever, the BBC does not
believe that the proposed separation of 600m betweeinterfering transmitter and
population centres will necessarily guarantee ptae. Each situation will need a
case-by-case response, through a coordinated ptaapproach. In addition, the BBC
agrees with Ofcom’s analysis that mobile handsetparticularly problematic and
that this may rule out many bidirectional useshef $pectrum. Indeed, maintaining the
proposed 300m separation for mobile handsets maysbéficient as well as
impractical for any genuine service requiring suphnks.

2. Building “remedial transmitters” to repair the helgunched in existing DTT
multiplexes will be very expensive, potentiallysustly as to make uses which require
such remedies entirely cost-ineffective.

3. The use of guard bands may well be effective inimiing interference, but it is
spectrally very inefficient.

All these interference issues point very stroriglthe ongoing need for a coordinated
planning approach to the future use of UHF spectasithe best way to ensure maximum
efficiency in spectrum usage and minimise interfee2 This coordination could be done
by industry, but Ofcom needs to consider if it hasle to play.
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3 Question 3: Do you agree with the more detailed ahgsis and proposals regarding
these technical constraints as set out in Annex 10?

The BBC is very grateful for Ofcom’s extensive wark these technical but
essential issues, which largely confirms and reinfes initial BBC studies. The BBC
therefore broadly agrees with the analysis and riéswf the studies summarised in annex
10, but would like to develop five points.

(a) It strongly agrees with the recommendationge both upper and lower sub-bands
of released spectrum to support additional DVB-D}JH

(b) As explained in 2.2, the BBC believes “holeaphing” is a significant issue worth
further consideration. Experience from the deplaynod DAB shows that such effect can
also occur with 2nd and 3rd adjacent channels.éHlinching” can best be minimised by a
co-ordinated planning approach and the BBC wouldi@that this should be the
responsibility of a single broadcasting planninguyy.

Strategies that can be used in spectrum planningrionise the effects of “hole
punching” include:

1. Co-siting transmitters

2. Avoiding siting non co-sited transmitters in orgpopulation centres

3. Mitigating the effects of non co-sited transemi$tin major population centres by the
use of remedial repeaters

4. Controlling specifications of receivers to impeaheir performance in rejecting
adjacent and multi adjacent channel interferefdas requires an industry group to work
together to agree realistic and achievable rec@gdbrmances and to plan networks
accordingly, to an overall co-ordinated plan whigkes account of the receiver performances
for the different types of coexisting servicesohder to do so, the industry needs prior clarity
on the different types of service that have to &sier adjacent blocks. Ofcom may have a
role to play in this process.

(c) The LS Telecom study, which looked at the pté¢nise of the interleaved spectrum,
could not use (for intellectual property reasohg) WK Planning Model. Though their overall
conclusion on a limited availability of interleavexv power muxes seems right, it might be
necessary for the BBC, Argiva and NGW — who joirstiyn the model’s rights — to run the
UKPM, before allocating any interleaved spectrurokages, in order to prevent potential
negative impact of extra high and low capacity iplékes on the coverage of the existing
multiplexes.

(d) The BBC has more doubts about the findinghefSagentia study on PMSE
services in interleaved spectrum. In particulawotuld like to stress that the move to different
analogue or digital radio microphones and talkbegplipment is not as straight forward as
suggested by Sagentia, because initial EuropeatVErstudies of such equipment have not
come up with any agreed practical specifications,have any practical implementations of
such equipment ever been demonstrated. The paltbetiefits for the UK industry are at this
stage purely speculative. However, on anothertptiie BBC fully agrees that better
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management would enable more needs to be metsdhdrefore in favour of retaining the
principle of a band manager.

(e) On the issue of guard bands, the BBC would likeenatarity from Ofcom in advance

of any auction, on who will “pay” their opportunigpst, and on who will decide their size and
location, and how.
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4 Question 4: Do you have any comments on Ofcom’s assment of the potential uses
of this spectrum? Are there any potential uses whitshould be considered that are
not mentioned in this document?

The BBC broadly agrees with Ofcom’s assessmenhefpotential uses of the
spectrum. However, it would like to summarise heréew points, which are developed
elsewhere in the document.

1. Digital terrestrial broadcasting is unique iatthit can only use UHF, as explained in
our response to question 1 (1.2)

2. The BBC understands that there are serious s@luiut the use of the UHF spectrum
for wireless broadband or other bi-directional gas, and would welcome more information
from Ofcom on this point.

3. The BBC has examined the international assigtsregreach site and concluded that
six channels would be necessary for one DTT melkiplith quasi-universal coverage.
However, two DTT multiplexes would only need terachels, because significant efficiency
gains could be generated by sharing frequenciesighiout the UK. This model would also
produce significant amounts of interleaved spectwhith could be used by other services
such as local television services and PMSE. Thidysis summarised in the note inserted
before the responses to questions 10, 11 and 12.
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5 Question 5: Do you have any comments on our analgsof the choice between a
market-led and an interventionist approach to the elease of this spectrum? Do you
agree with the analysis of different mechanisms fantervening to remedy potential
market failures?

The BBC recognises that the choice between a matkdtapproach and an
interventionist one must be very carefully balancleg Ofcom in the light of its statutory
duties, but argues that there is strong evidenceagdotential market failure, related to the
availability of HD services on DTT and to the sustability of the DTT platform which
should lead to some tightly focused intervention.

5.1 Application by Ofcom of its statutory duties

The BBC recognises that Ofcom has a wide rangeitd¥s] sometimes concurrent, and
that finding the balance between those is not eagyoften a matter of interpretation. The
BBC however wonders whether, in this case, Ofcomfband the right equilibrium and in
particular, has taken full account of:

(a) the risks for competition
(b) the risks for consumers
(c) the risks for Public Service Broadcasting.

5.1.1 The risks for competition

Ofcom claims that there is not clear evidence dlnations might lead to reduced
competition. The BBC argues that this will be thsea as recognised by Ofcom, competition
between platforms is essential. DTT is now a coitipetand attractive platform but must
continue to develop at the same pace as satalliteable, including through the launch of
HD services, if it wants to remain so. For the oeasdeveloped in 5.2, PSBs will struggle to
develop free to-air universal HD services on DTTeas they are allocated spectrum.

The impact of DTT on competition in the provisidindigital TV services has been
assessed at a high level by Ofcom who found thegiiew has had a beneficial impact on
competition in the relevant markets by expandirggrtbmber of ways of accessing channels,
which include:

* Placing a competitive constraint on the Sky platf, for instance, leading Sky to
set up a free-to-view satellite service.

* Placing a competitive constraint on supplierpaf-TV packages by offering an
alternative way for consumers to access thematiorofls. Top-up TV provides
direct competition to basic tier pay-TV packagesahle and satellite.

This assessment, which was undertaken in 2004|ligadid today. The existence of a
strong DTT platform reinforces competition and imation in the television sector and should
continue: just as other platforms do, DTT must pie\HD services. It could for example be
argued that were HD not to become available on 5Ky, would be able to restrict the
satellite HD services to those on subscription wliedoes not currently face effective
competition from cable.

The BBC agrees that, generally, any interventiotihe market must be thoroughly
analysed to ensure the benefits outweigh the des#dges. All intervention in the allocation
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of spectrum poses some risk, but equally the laigesrvention to date has been the move to
digital switchover (DSO), which as pointed out a0 on course to generate substantial
benefits to the UK, including increased competitidhthe same time, as set out by Ofcom,

the potential risks/benefits of non-interventidme(twait and see” approach) must be assessed,
in particular in a context when there is both utaiaty on the future and little prospect that

the decisions taken now could be easily reversed.

5.1.2 The risk for consumers

Ofcom states that viewers switching platforms iskety to result in a net loss of
efficiency. The BBC disagrees with this analysig] argues that there will be a significant
loss of efficiency arising from the fact that somewers will be forced to switch platforms,
and pay more than they would have done on a valpbtsis. There is a loss of net efficiency
in the fact that there would be extra compulsomstedor consumers for no extra benefit to
them. The BBC would like to know whether Ofcom dase any cost-benefit analysis of this
forced migration, and, if so, when they will publighe results.

5.1.3 The risks for the fulfilment of the purposes of PiBBhe UK

Above and beyond the value to individuals, Ofcospakcognises that universal
access to television services has very clear oitvadue; however they claim that; even if no
more spectrum were available, there is no evidématethe DTT platform would be less able
to deliver PSB content universally. The BBC wilWever argue that, without additional
spectrum, it will have either to take down somé@®oexisting services or to degrade their
technical quality in order to show some contertiih In any case, this will be very limited —
a few hours a day-, might constitute too weak derdd generate take-up of the necessary
equipment, and might be unsustainable.

Therefore the BBC argues that there is a risktti@PSBs cannot secure the spectrum
they need through auctions; and if they cannoteahuniversality, they will not be able to
deliver on their obligations. The BBC believes tisi®ne of the cases where Ofcom should
develop what it calls a “Citizen related policy&fohed as “changing the outcome delivered
by the market in order to meet a broader socidiiial or economic objective or interest.”

5.1.4 Should Government use its power of direction?

Whilst the BBC believes that Ofcom has the powrdau its general duties to reserve
spectrum for PSB, it understands the regulator triggl obliged to leave this decision with
Government. This is a case where Government’s Lige powers of direction for spectrum
matters would be perfectly legitimate and apprdpria

5.2 Comparison of a market-led approach with an intent@nist approach

According to Ofcom, market mechanisms will
promote efficient use of the radio spectrum bywaihg it to be transferred to and used
by the user who values it most highly
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promote competition by increasing the availabitifyspectrum for use in the most
valuable services

facilitate economically valuable innovation as neneviders enter the market to offer
new services.

These are the benefits usually expected by thecappin of market mechanisms, and the
BBC agrees that they are very likely to be achidwedpectrum auctions as far, for instance,
as mobile communications are concerned. But the BEtks there are serious grounds to
believe this will not be the case for the developtad HD on the DTT platform.

First, even if free-to-air HDTV is the use whichrigs the highest total value, including
private and social values, there is a strong tigknot the one which is able to generate the
highest bid in an auction. This is because of geziic situation of public service
broadcasters. The BBC, which has a fixed incomm fitee licence fee cannot bid as much as
would be necessary to reflect the full extent afstomers’ and citizens’ benefits, as it would
get no extra funding associated to these extrafiigrend the BBC cannot recoup auction
costs and cannot even borrow as much it would (eschuse of its borrowing limit). A
similar argument applies for advertising-fundedauolwasters, as there is no direct relationship
between the willingness to pay of advertisers &eddtal consumer and citizen value
generated by the programmes distributed in a giweount of spectrum. Public service
broadcasters would also have to bear the veryfgignt cost of a new transmission network
delivering quasi-universal coverage, which couldrbthe region of £50 million a year. A
provider looking to deliver a subscription HD pag&ao up to some 80-90% of the UK
population will therefore be able to pay far marean auction than a free-to-air HD or SD
broadcaster.

Second, it is far from certain that the proposettianos will generate increased
competition in the provision of television servicasless sufficient rules are set out before
the auction, whether to limit the ability of somdders to enter the auction, to restrict the
number of package anyone bidder could apply ttg anpose some licence conditions.

Third, if prices paid in auctions are too high,amation could be hampered rather than
facilitated: the “winner’s curse” might prohibitehighest bidder to invest in better
technologies or in this case, in high-quality conte

These points are developed in the section belowe BBC would also like to stress
that the relevant question is not whether a mddaapproach is perfectly efficient (i.e. if it
leaves room for any market failure), but whethés hetter than the alternative of an
interventionist approach. The strategic choice betwa market-led approach and an
interventionist approach can be characterisedeagulstion of whether the chance of market
failure or regulatory failure is likely to be great

5.3 Evidence for a market failure
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Ofcom, in its previous document on the Digital Diend Review (DDR) had
acknowledged that a market allocation process map@ optimaf. “This aspect of the study
will include the assessment of the strength ofemdd for possible market failures, research
into the different forms of intervention, includitige potential for intervention to lead to
regulatory failure, and assessment of the treatroésbcial and public values.”

A straightforward auction of released spectrum woble an optimal allocation
mechanism if there were no material divergence éetwthe social and private value of
spectrum in alternative uses. There is a rangeoesiple reasons why a market allocation
might not be optimal in relation to different usdghe released spectrum.

We first identify three situations in which ther@ayrappear to be a divergence between
social and private value, but where interventioth® spectrum award process is not justified
— except through auction rules maximising the ilk@bd of the development of a competitive
market (5.3.1). We then develop arguments why théide a market failure (5.3.2 sqq), and
finally analyse which of the possible options itifieed by Ofcom might solve it (5.6).

5.3.1 Divergences between social and private value irigdn

The following criteria must be met for a divergeretween social and private costs to
be sufficient for policy makers to consider a clangp the optimal spectrum award
mechanism:

* First, the divergence must involve a genuine idjgace between social and private value
and not simply a reallocation of costs and benbgtsveen individuals/organisations.

e Second, the divergence must be relevant to tloeation process, since other policy

interventions may be more efficient than modifyangharket allocation.

* Third, the divergence must be material and rdldte the additional spectrum under

consideration.

In addition, possible unintended consequencesloérea market allocation or an
associated policy intervention and their costs nedxe taken into account given that an
initial spectrum allocation may be difficult to enge, and given the uncertainties involved.

There are three situations in which there may apjoelae a divergence between social and
private value, but where intervention in the spautraward process is not justified. These
situations are those involving:

spillover effects from the use of the spectrumtteeoparts of the economy
interference, safety and health and environmeffitatts arising from different uses of
the spectrum

bidders for spectrum with market power where theskat power does not derive from
the use of spectruper se

They are examined in detail in the repddommissioned from Indepen by the PSBs,
which has already been submitted to Ofcom. Thisontewoncludes that whilst the
considerations related to spillovers do not apmyehthose related to interference can be
addressed adequately in the technical conditioteclad to spectrum licences and those

18 Ofcom. January 2006. “Terms of reference for thgitBl Dividend Review.”
http://www.Ofcom.org.uk/radiocomms/ddr/documents/ddr/ddrtor.pdf

19 Indepen, Using the digital dividend wisely Augl606
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related to health, safety and environmental corszettrough a combination of technical
standards, environmental charges and the planmocesgs; they do not affect the decision
about whether to use a market based allocation.

The report concludes that the issue related to ehgskwer is more serious. Ofcom’s
consultants have stated that auctions are effitiewillingness to pay (WTP) for spectrum of
bidders (based on producer surplus) correlatesttd €conomic value created by spectrum
use” and they note, among three reasons why ttgftnmot be the true that “some bidders
capture disproportionately large amounts of priwatkie because of market pow&r'They
also point to price discrimination effects as agiae source of divergence between private
and social valud. However, the BBC is sceptical about the imporéaatthis effect as this
potential distortion would, if material, potentigiimpact on all input markets (i.e. land, oil,
other resources as well as spectrum) and we dolys®rve policy interventions to address
this issue in other input markets.

Monopoly or market power can result in an inefiintieallocation of resources with
reduced output and higher prices (absent regulatedative to a competitive market outcome.
However, the usual response to monopoly is to caimsthe exercise of monopoly power
directly, rather than to intervene in input marketish as the market for spectrum. A special
case is the circumstance in which dominance ohgleiinput, say spectrum, gives the user
monopoly power in the final good or service markethis instance, the appropriate response
may be to design the spectrum auction so thatnglesbidder can acquire the entire relevant
spectrum, as was the case with the auction of gpactor 3G mobile services in the UK.
This might be something Ofcom wants to consider wimesetting out its auction rules.

5.3.2 Evidence of a market failure for HD PSB serviceddml

HD is fast becoming part of consumer expectationd % and other video services
HD must be made available on DTT

PSBs do not have sufficient capacity within theirrent spectrum/multiplex allocations to
provide universal HD services

Consumers will migrate from the DTT platform to etiplatforms if HD is not provided
This migration will result in a loss of private asdcial value

PSBs will not bid for spectrum in an auction (orairmarket for multiplex capacity) in a
way that reflects this loss of private and socale

Hence, there will be a market failure. The BBC hsked Indepen to test this analysis and to
estimate any loss of private and social value (@est5.8 to 5.10)

Each of these elements of the argument is develiopie sections below.

20 Analysys, Aegis, *econ and Mason. 29 June 200BR2onsultancy study.” Second stakeholder event.

2L price discrimination can be beneficial in term®wérall welfare, and a widely applied rule of tHuim that it is
likely to be beneficial when it results in incredseverall output. The aim of price discrimination iroducers is to extract
infra-marginal consumer surplus, and this needheoessarily involve a distortion of the marginaduct of a factor input
at the margin, which determines willingness to fomthe input. John Vickers. 1998. “When is disdriation undue?”
Regulating Utilities: Understanding the Issues. IR&ading 48.
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5.4 HD is fast becoming part of consumer expectations TV and other video services

HD is a service that consumers value and wanteTaee strong reasons to believe
that it will become a technology with widespreag@esgd, rather than a niche product.

Awareness of HD in the UK rose from 73% to 92%hie 6 months to October 2006
Over five times as many HD-ready sets were soRD®6 as in 2005 (2,377,068)In
January 2007 only, sales of HD-ready sets reac@@@®@0 (25% more than expected);
if this trend continues, nearly 5 m HD-ready setsld be sold in 2007.

DSGI reported that it had sold 600,000 flat scraerike eight weeks to Christmas
2006, with 37” being the average size. Comet dais selling fifty screens of 40”
and over per hour, outselling smaller scrééns

It is forecast that between 2005 and 2010, HD-rémuyseholdS will increase from
410,000 to 11 millioff, and that, by 2010, 12% of homes will subscribpreamium
HD services.

By November 2006, an HD-ready 26” set was soldEB9F". Prices are continuing to
fall. So, for instance, on Argos.co.uk, an HD-rea@y set can now be bought for
£299 and a 31"/32” screen (the most popular sizéfready set sold, by volurff,
for less than £500.

From 2007, all LCD screens larger than 26” solths UK will be HD-read$?. On
Argos.co.uk now the price difference between anth inon HD ready LCD TV and a
19 inch HD ready version is now only £29 (£199 user229).

On 3 November 2006, BSkyB'’s stated that HD subscsilhad more than doubled to
96,000 — the fastest take-up of a Sky productessrting three times the sales levels
achieved by Sky+ in its first year. On 31 Jan097, they announced that their HD
subscribers had almost doubled again by the e20@8, covering 184,000 honi€s
DTT trial respondents considered HD as the futditelevision: 71% believe it is
inevitable that HD will become standard for all T/the futuré",

Figure 5.4. 1 Figure 5.4.2

22 BBC/GfK, HDTV survey; November 2006

2 GfK research; January 2007

24 Comet and DSG International (Currys, Dixons, PC Wgrlslip); January 2007

%5 An HD-ready household has an HD-ready set bubisiacessarily receiving HD broadcasts.

26 Screen Digest, High Definition Television: Glohmitake and assessment to 2010; March 2006
27 Argos and Empire Direct data; 22 November 2006

28 317/32” screens represent 24.4% of total LCD sal&fK; 2007)

2 Gk presentation, ‘The Market for HD’,’%European HDTV Summit; 31 October 2006

0 BSkyB, http://phx.corporate-ir.net/phoenix.zhtm|?64016&p=irol-newsArticle; 31 January 2007
SLTNS (DTT trial), op. cit.
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The market should continue to develop at an actelémpace. The BBC'’s evidence of the
relative values of a range of communications sesv{cleliberative research commissioned
from Human Capitaff confirms that people are more interested by HDTterahe services
have been demonstrated to them.

Figure 5.4.3 (below) shows responses to two quastitiow interested would you be in being able to
use HDTV services?” (before demonstration) and ‘iRiggeen it in action how interested would you bgggst
demonstrationjO = not at all interested and 10 = very interested

Not interested at all

:Zl_ B HDTV post demo
Indifferent OHDTV pre demo

—

Very interested

0% 10% 20% 30% 40% 50% 60% 70%

Figure 5.4 1

The BBC is therefore surprised by the methodoldgysen by Ofcom and Holden
Pearmain/ORC international; this thorough piece/atk might have given much more
credible results had the researchers allowed tlaenple panel to see what programmes in HD
looked like. In the light of the above, it is higlgrobable that the full value of HD is not
reflected in Ofcom's estimates of social value.

Ofcom explained at their February stakeholdershetgat the reason why they did not
demonstrate HD to their panellists was that thayee results of research undertaken straight
after a demonstration of HD would be biased becatiseso-called “wow” factor!

First, the existence of this factor in itself ig ttecognition that HD immediately
appears as bringing very significant benefits twars: the picture is so much better. Second,
this very high appreciation of HD by people who é@xperienced it may be partly due to the
novelty factor, but appears, more fundamentallyyeaelated to the superior experience, to
the intrinsic benefits of HD. An examination of tresults of the different waves of research
undertaken by the PSBs during their DTT trial shtived, indeed, there is a difference
between appreciation at the beginning of the trialhen triallists experience HD for the first
time, and towards the end, nine months later, betadl feelings still remain very high :
whilst at the beginning of the trial 92% of the phists give high marks (7 to 10 out of 10 ) to
their overall appreciation of HD, they are stil¥8Ivho do so when the novelty factor has
disappeared.

32 Deliberative research on HD and spectrum allogatio

- Focus: Assess audience views on the availability@TV by platform and the trade-offs between HQlather
potential uses of the released DTT spectrum
Recruitment methodology and selection criteria: fepondents in 5 groups held in M25 area, reptates spread of
gender, age and SEG.
Research method: Extended group discussion withuBis.
Deliverables: Report delivered in July 2006.
Research agency: Human Capital
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All the evidence, summarised in this section, frorket data and audience research,
shows that HD on DTT is not a "premium" offer, lbather a standard service, which has
substantial social value, beyond its private vadunel hence, needs to be available universally
at reasonable cost. Indeed, it is likely that i€@h (had it been in existence at the time) had
undertaken several decades ago similar analyitaised now in the DDR, it would have
concluded that there was little social value asgediwith moving from black-and-white to
colour television.

Figure 5.4.4Age Profile by HD-ready TV sets - GB Saléd

45-54yrs olds are consistently over indexed amoH@spurchasers, however, as
volume has steeply climbed they are falling in Bigance. Most interestingly, the
representation of the 55+, traditionally late agopbf new technologies is nearly similar to
their distribution in the population. (source GfK)

Figure 5.4.5 Social Class HD-ready TV sets - GB Sa —

The people who currently buy HD-ready sets aramttechnology-savvy”, early
adopters or the wealthiest. The current trendstitiws certain over representation of the AB
group and under representation of the DE one Hisiig changing: as prices continue to fall,
the share of DEs buying HD-ready sets is gettingenl to their distribution in the population.

33 MAT : "Moving Annual Total" it refers to twelve nmths sales to the date of publishing
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Similar results were already found in the US in®208ccording to Forrester reseat¢tD
appeals to both high and low incom8sven percent of households report owning an HD set
Amazingly, 41% of those HD sets are owned by hoolsishmaking less than $50,000 per
year , and 19% are in households making less tB&/080 (see Figure 1). Of those planning
to buy an HD-ready set on their next purchase, 46 less than $50,000 per year.

HDTV owners have mainstream income profiles

Those planning to buy an

HDTV owners, by income HDTV-ready set, by income
Over $100K  Under $25K O"’E{;LOOK Under $25K
16% l 19% ‘ 19%
STEK-5100K l
$76K-$100K $26K-550K 20%
22% 22% § 26K-550K
27%
S5TK-575K S51K-575K
21% 21%

Base: US househaolds

Figure 5.4.6 HD reaches all demographics

The BBCagrees with Ofcom that it is difficult to take anfii view of future consumer
expectations of HD at this stage, but believesttiiatshould lead to a cautious approach,
ensuring maximum flexibility for the future. A ds@n taken in the near term over the
allocation of the released spectrum will have |oergn irreversible consequences in terms of
the development of PSB over the terrestrial platforhis introduces the potential for “regret”
should the wrong decision be made at the outseillIbe easier to take spectrum back from

PSBs should HD fail to attract consumers that ggfti back from private operators having
acquired it through auctions.

Additionally, one must consider that it takes tifaenew technologies to convince all
consumers, but that there comes a point where samgethich was resisted by later adopters
becomes something they really want. The changelodiour related to Digital television,

shown in Figure 5.47, can illustrate this point.
100%

90%
80%-
70%-+
60%
50%
40%
30%
20%

10%

0%

May-02
Jul-02
Sep-02
Nov-02
Jan-03 4
Mar-03
May-03
Jul-03 A
Sep-03
Nov-03
Jan-04
Mar-04
May-04
Jul-04
Sep-04
Nov-04
Jan-05 -
Mar-05
May-05
Jul-05 A
Sep-05
Nov-05
Jan-06 -
Mar-06
May-06
Jul-06
Sep-06
Nov-06

Definitely will not access Can't decide Active considerers Already have DK
Figure 5.4.7 responses to the question “will you gdigital television?” over time.

Source: Pan BBC Tracking Study
34HDTV and the coming bandwidth crunch, 17/02/2Q0ish Bernoff. Forrester.
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HD is fast becoming a part of consumer expectatidis/ services, and will soon
become standard television, through the produafd#D content, the launch of commercial
satellite and cable HD services and the widespagadability of “HD Ready” televisions in
the UK. HDTV services have also been launchedmatigsnally. The non-broadcast HD
market is also growing with HD formats appearingdd/Ds and games consoles. In short,
everything is moving to HD except currently thedstrial platform.

5.5 HD must be available on DTT

There would be negative impact on social valuefficgent capacity is not made
available on the DTT platform for HD, for the folWing reasons:

DTT is the centrepiece of the Government'’s strategwychieving switchover and
universal free-to-air delivery of public serviceohdcasting in an all digital world.
Government has made a public policy commitmenhéocontinuation of the DTT
platform as the main way to ensure delivery of R88B, in return, industry and
consumers have invested significant sums — ovéilidn — in DTT transmission
infrastructure and DTT receivers. When plannirgttiansition to digital switchover,
the Government and Ofcom recognised that there:wereompelling arguments in
support of the extension of DTT such that, as $gpracticable, everyone who currently
has access to analogue terrestrial TV would be i@/by DTT post-switchover. These
arguments reflect Ofcom’s statutory duties and fake account, in particular, the
equity, affordability and communications advantageseeking to ensure that DTT is
available to all TV household¥’ The same should apply today to HD on DTT.

The introduction of the MPEG4 technology on DT Tukcblead to significant
improvements in the efficiency with which spectrismused by DTT but will involve a
further migration of consumer equipment as newgeboxes will be required to
receive services in MPEG4 format. Therefore, coresgmeed a good incentive to make
this additional investment. A critical mass of H&ngces could be this incentive. HD
would then be the means by which to start an oydeigjration to more efficient
spectrum use and could lead to a second releageofrum when most boxes/TV sets
are compatible with MPEG4. At this point, it coldd possible to “reverse” the
allocation of spectrum for HD PSB services, ancdiack the “loaned” frequencies.

Standard definition (SD) DTT should not be the ehthe road for the evolution of
the terrestrial platform. The public policy commént to the DTT platform needs to
take this into account, as the terrestrial platftias done in the past, in order to remain
relevant to consumers. After switchover, the mgyaf households will receive some
or all of their TV (i.e. TV on the main or othertsén the house) via DTT. The presence
of a strong DTT platform will help foster inter-piarm competition and thereby benefit
consumers. It will also continue to be the mainveey platform for meeting PSB
objectives (including universality, diversity anldiality).

3 Ofcom, Planning Options for Digital Switchovernéu2005, p.4
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BBC research shows a strong expectation that FIBvisgon should not become
‘inferior’, with 78% of participants in deliberatresearch disapproving of the five
main PSB channels being available in HD only onlassription basi

HD is required for the continued success of the PI&Eform, in terms of retaining
viewers, maintaining advertising revenues and pliogi a serious competitor to other
platforms (i.e. satellite, cable and broadband)s Tieans that, at the very least, DTT
should offer the main PSB channels in HD as thesaces account for three quarters of
viewing on DTT. Autumn 2006 reseaftfound that, of those who were aware of HD,

0 86% expected that the BBC would provide its contenin HD in the future
0 93% expected BBC HD content to be FT\(84% of all respondents)
0 95% expected HD to be available on all digital pldorms.

B Very important
B Quite important
H Not very important
@ Not at all important

Figure 5.5.1: Importance of HD availability on Freeview

B Strongly agree

B Slightly agree

B Slightly disagree
@ Strongly disagree

Figure 5.5.2: Expectation that all programmes fronthe BBC, ITV, Channel 4 and Five will be shown
for free in HD on Freeview in the future

%Human Capital, op. cit.
3" BBC/GIK, op. cit
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DTT trial respondents considered HD as the futtitelevision: 71% believe it is
inevitable that HD will become standard for all Tthe futuré®, as shown in Figure 5.5.3.

M | think it's inevitable that it will
become standard for all TV in
the future

B HDTV will revolutionise TV
viewing

M | think HD will only be used for
certain programmes

M Most people will just continue to
getnormal TV as itis at the
moment

= While it's a nice luxury, it's not
overly important to me to have it

M It's probably just a flash in the
pan

Figure 5.5.3: HD and the future of TV

Deliberative research also revealed a strong stipgrathe universal availability of
PSB HD channefd. Half of the HD DTT trial respondents said tHayt would not want to
pay extra to access their favourite channels iri’HIY% disapproved of HD versions of the
main public service channels being available onlyree satellite and not on Freeview. 78%
of respondents expected all programmes from the,BBZ Channel 4 and Five to be shown
in HD on Freeview in the future. Figure 5.5.4skates triallists’ expectations around HD
content on Freeview.

30 78 O Agree strongly
70 @ Disagree strongly

59

60 H
50 H
40 H
30 H

20 1
10 H 8 8 7

Z
0 e | [

| expect all I think certain | expect all I don't think there | expect HD to
programmes from programmes will programmes on will be HD on only be available
the BBC, ITV, C4 beshowninHD  Freeview to be Freeview in future on a pay-to-view
and Five will be and others innon- shown in HD in basis
shown for free in HD the future
HD on Freeview in
future

Figure 5.5.4: Expectations around HD content fromihe main terrestrial broadcasters on Freeview
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% TNS (DTT trial), op. cit.
39 Human Capital, op. cit.
40 TNS (DTT trial), op. cit.
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The BBC recognises that the HD triallists arepmfectly representative of the
general population, as they are more likely to lademyoung, and early adopters of new
technologies. However, the validity of their respesis reinforced by both market data
(exposed in section 1.4.) and further researchnsicen by BMRB for Digital UK

These results showed very high awareness of Hib,81i% of the public having heard
of HD, and 70% of them being able to accuratelydbs what it is (a better quality/definition
TV picture). Moreover, awareness was consistengjig,rand did not fall below 60% in any
demographic group or even in analogue TV househ8ldgtal UK also sought to test
consumers current expectations around HD. Theydastth why those with HD-Ready sets
had bought them, and how respondents expectedablbdo get HD in the future. The
majority of those purchasing HD-Ready sets areglsmwith some intention to get HD in the
future; and that expectations of being able toHjetare running high amongst users of all
digital TV platforms, including DTT. When asked wihey had bought an HD-ready
television, 70% said that had done so becausehiddgome intention of getting high
definition — either now or potentially at some g@dimthe future.

[Question: Which of the following best describesiyreason for buying an HD-Ready TV?]

Get HD now
\ o \
Don't Know, 1% 12%

Other reasons,
29%

Potentially get

Get HD in future,

\

HD in future 70% of those buying an
20 T——— HD-ReadyTVdidsoto
get access to HD, either
Figure 5.5.5:Reasons for buying an Hd-ready set now, in the future, or

potentially in the future

These high levels of intentions were extremely &iast across all the digital platforms.
100% A

31% 28% 31% H Don't Know
80% -

Other Reasons
~ N 9% N
60% -
To Possibly Get
HD in the Future
40% A
B To Get HD inthe

Future

20% 1 B To Get HD Now

0% -

DTT Satellite Cable
Figure 5.5.6: Reasons for buying an HD-Ready TV Set By Current TV Platform

“1 The survey was conducted as part of a CATI (telaplinterview) omnibus to a representative samplEaD UK adults
over the age of 16 in late January 2007.
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Although fewer DTT users were planning on gettitig now (7%), more were
thinking of getting HD at some point in the fut6®%, compared to 56% of satellite users
and 55% of cable users).

For all the reasons explained in this section, kit be available on DTT.

5.6 PSBs do not have sufficient capacity within therrent spectrum/multiplex
allocations to provide universal HD services

The BBC agrees that value to society can be deld/er many different ways but argues
that different methods might not deliver this sbeelue to the same extent nor at the same
cost. The PSBs are required to make their serucegrsally available and in order to
achieve that must use terrestrial spectrum to cetaphe coverage on other platforms and
then give a range of platform choices.

The BBC also agrees with Ofcom that it is usefutdasider alternative ways that
PSBs could deliver their services in HD, but theralative options set out by Ofcom to
deliver PSB services in HD either do not work omad deliver as high benefits to consumers.
Of all the options set out by Ofcom (their figur&,6eproduced below), only option E
delivers both benefits to consumers and helps aserspectrum efficiency.

Figure 6.3 Options for delivery of PSB services in HD

IIZJIeIi'u.I'erg,lr option Potential benefit Implications

Some PSB services in HD carried on
commercial multiplexes. Services across
the six multiplexes rearranged.

Provide 5 HD channels to at least 90%
of homes with no loss of existing
services

A : Use extra capacity available at
switchover and rearrange multiplexes

Increase coverage of HD channels
under option A from 90% to
c. 96%

Additional transmission costs to expand
coverage. Wider availability of all services
on those multiplexes, not just HD.

B : Boost coverage of commercial
multiplexes

Additional costs for broadcasting via
freesat. New freesat platform proposed by
some PSBs could enhance competition &
choice, but viewers would need satellite
dishes.

Deliver 100+ HD channels to up to 98%
of homes (including outside DTT
coverage)

C : Use freesat services to ensure
Juniversal availability of HD free-to-view

Existing set top boxes and integrated digital

D : Upgrade DTT platform from
MPEG2 to MPEG4

Scope for up to doubling of capacity of
DTT platform when transition complete.
Capacity could be used for many HD
and/or SD services.

TVs are MPEGZ2. Viewers would need new
set top box to receive MPEG4 services.
Various options for managing the transition
to maintain confidence of viewers.

E : Acquire additional spectrum for

Offer 3 HD channels to up to 98.5% of

Large opportunity cost of spectrum and risk

seventh multiplex homes that this is not optimal use.

5.6.1 Option A - Use extra capacity available at switafroand rearrange multiplexes

Ofcom say ( consultation document; p 88) thatatuls be possible, using extra
capacity from a transmission mode change and esgimg multiplexes, to provide 5 HD
channels to at least 90% of homes within the exgssix DTT multiplexes without any loss of
existing services. This is incorrect because iigaht capacity will be released by the
transmission mode change. The only way 5 HD P®8c&s could be accommodated would
be for the PSBs to buy additional capacity fromdbemmercial multiplex operators — the
market failure arguments discussed below applylggieasuch purchases as they do to
purchases of spectrum.
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The BBC understands that Ofcom considered th&28hour) video slots were
available today on the existing multiplexes, arat tin average by 2012 each might only
require, 3 Mbps, so therefore the requirement f@tmg video services would be 96Mbps.
According to these calculations, the six DTT muékes would by switchover have 144
Mbps (following transmission mode changes) whiclulddeave 48 Mbps available, which
would be enough to provide 5 HD services each requ8 Mbps video. However, the BBC
disputes this assumption for a number of reasons:

(a) There are not 32 but actually 37 linear vidiets across the 6 multiplexes — which
today represent altogether 120Mbps: even at jlb8s each by 2012, that would require
111 Mbps, with only 33 Mbps remaining. This is l&san the 40 Mbps necessary for 5 HD
services. Ofcom appears to have assumed that smees would be taken down.

(b) This calculation completely excludes all tadio services which use more than 4
Mbps , text services (2.5Mbps, including a PSBiserthe Public Teletext), data services —
including access services, service informationmetated technical information which are
required for the running of the platform (e.g. Bregineering Channel for updating receivers).
This actually brings the balance of capacity used-feeview and Top-Up TV services up to
at least 120 Mbps (which represents full capaditisation).

(c) The extra capacity released at switchover spoeds to 24 Mbps scattered across
4 multiplexes: some complex redistribution betweaiitiplexes would be necessary to
ensure 3 blocks of 8 Mbps are available for 3 HYises, to be run by PSBs. This is very
likely to require significant and vigorous intertiem by Ofcom, and might raise serious
practical and legal issues. Of that additional 28vib2Mb/s will have UK coverage (i.e.
capacity on multiplexes 1 and B operated by the B&@ 12Mb/s will be available to about
90% of the UK population (i.e. capacity on multyde C and D) operated by National Grid
Wireless). While this coverage might be increase@d% through investment in additional
transmitters, it will not provide universal coveeaas currently defined for DTT services. The
importance of achieving 98.5% rather than 96% camyemwas underlined by Ofcom in its
analysis of coverage options for SD DTT servites.

(d) Moreover, part of the capacity gained on theCBBultiplexes though the mode
change is already committed to Five, S4C, S4C~2, &&aelic Channel as required (by
Government), and to accommodate the BBC’s own seswio meet its public service
obligations. Thus, the extra capacity releaseavatBover across the 6 DTT multiplexes by a
mode change from 16-QAM to 64-QAM (24Mbps) will aally be spread across 5 muxes, as
the transfer of five and S4C to the BBC multiplexel free up capacity on multiplex A of
about 3 Mbps for five and 2.5 Mbps for S4C in Wales

To deliver 5 HD services on the existing DTT muaéer switchover, which would
require at least 40 Mbfs PSBs would need to take two sets of actions:

42 Digital replacement licences to be offered to etes3, 4,5 and public Teletext, Ofcom, Septemb&420

3 Industry experts tell us that MPEG-4 may evenyuadhieve the 8Mb/s per HD service. This is cuiyeonly foreseen as
achievable for “acceptable quality” for “most pita” while making use of statistical multiplexinghilst this multiplexing
benefit may be seen on wide satellite transpongbese 5 or 6 HD services can share bit rate,unigely to be as effective
on smaller capacity terrestrial multiplexes witht-this bit rate - a maximum of 3 HD services plolgsin a multiplex.
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(1) totake atleast 16 Mbps from other services opwyate. by dropping around 6
services off the DTT platform or reducing the pretguality of existing services,
and

(2) to purchase all the 24Mbps made available on thenwercial multiplexes by the
mode change, assuming this was possible underacbudél arrangements between
the multiplex operator and other channel providiérsan be expected that this
capacity would be auctioned by the multiplex opmato maximise revenue and
because capacity must be provided on a non-distaimiy basis. As nearly three
times the capacity is required for HD as compargld 8D services, payments
will need to be substantial to secure the capacitwltiplex capacity has recently
traded at a price of between £5-10m p.a. for d&i8® channel. If there is
market failure in the auction of spectrum it wik@ apply in the case of auction of
multiplex capacity hence purchase of additionaltipiéx capacity does not solve
the problem.

In other words, without removing existing serviéesn the platform, and successfully
completing a very challenging reorganisation of tipiéxes, there will not be sufficient
capacity released to support 5 HD services conteatlye position suggested by Ofcom. The
only way that broadcasters could achieve what Ofsoggest would be to drop existing
standard definition services and/or reduce thedlé available to existing services (with a
consequent loss of picture quality) which would @utisk the future of the DTT platform.
Broadcasters have to consider the following befakeng such drastic actions:

Should a standard definition service on DTT hawesime picture quality as analogue
TV?

Should a high definition service on DTT have a camaple picture quality to DVD and/or
be better?

Should a radio service on DTT have a comparableaydlity as to FM and/or DAB?
Should a text or data service on DTT have a redderspeed of access and depth of
content?

Should the range of services offered on DTT totaxsviewers not be reduced below
existing levels?

If, as we believe, the answer to these questiopsssthen there is no scope to reduce
appreciably the bit rates below existing levels 88?2 coders are now very mature in their
development phase and further efficiency savingdileely to be marginal).

We would also like to stress the need to ensutethieaaccess services are provided with
an appropriate level of quality. For instance, Daperators would like to provide a talking
EPG, which will bring significant benefits to vidlyampaired viewers, but this would require
significant bandwidth. Other services, such agptioision of information used by the
electronic programmes guides, or the Engineeringn@él, which is necessary for the
platform and the receivers to continue to perforel \cannot be removed or constricted
without a very significant impact on the platform.

5.6.2 Option B - Boost coverage of commercial multiplexes

As for Option A, this option is not realistic, e capacity on commercial multiplexes
Is not available. Boosting the coverage by rollg commercial multiplexes to all the
transmission sites used by PSBs and/or using paligrgreater transmission powers will not
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increase the coverage of these multiplexes to 9Baddition, such power increases will be
difficult to implement as they would lead to higheterference than agreed at the Regional
Radio Conference (RRC-06) with neighbouring coestrithey would almost certainly
interfere with the coverage of PSB multiplexes dreteby put at risk the achievement of
switchover obligations.

5.6.3 Option C - Use Freesat services to ensure univavsdlability of HD free-to-view

Whether for a subscription service or a free twwservice, satellite coverage remains
the same, which is not universal. The BBC doesunderstand how “the use of Freesat
services” would “ensure universal availability oDHree-to-view”.

As Ofcom has clearly explained relying on satebitel a limited availability of DTT
would restrict consumer choice, disfavour thoséomnincome and risk leaving some
households with no television at dlDfcom considers that the fact that alternativedXeT
are considerably more expensive for consumers ptesa obstacle to ensuring that digital
TV is affordable to all consumers - particularly &lderly people and people with low
incomes. Some of these households may have tomiVé altogether were they unable to
afford to switch to digital satellite. This wouid,turn, hinder the interests of citizens and
prevent the fulfilment of the objectives of pubkevice broadcasting. It is possible that
targeted assistance schemes may ameliorate theseffesome extent but these schemes may
not cover enough of the lower-income deciles togmeall of the negative consequences. The
lower consumer costs of DTT also mean that, shbdiTd rollout be restricted, consumers in
non-DTT areas will bear higher costs as a resubwitchover than consumers in DTT-
covered areas. This could potentially lead to cons®n the grounds of equity between
different groups of consumers.

Preventing some consumers from selecting DTT aspteferred digital TV option
would also restrict consumer choice. There is al@me evidence that households intending
to convert their sets would prefer DTT to othertdigplatforms. Consumer research
indicates that, of those respondents who expresgedference, two-thirds said they
preferred DTT to other platforms (although 40 pentof consumers said they did not know
what platform they would choose). In addition, am® areas it may mean that only one TV
platform is available which could potentially letmlcompetition concerns.

This option is also less certain to ensure tharywee who is currently able to receive
analogue TV will be able to receive TV after swotadr. (...) cable, satellite and DSL services
are not available to everyone. Cable services engéd by the fact that cable networks
currently only pass around half of UK householdg.tiirough DSL is currently limited
through the requirement to be close to the relelacdl telephone exchange. Although
satellite services are the most widely availabl®tighout the country, not everyone is
currently able to obtain a clear line-of-sight paththe relevant satellite and some
households are unable to install satellite dislfes) if DTT coverage was below existing
analogue coverage than it is likely that a propomtiof households would not be able to
obtain DTT coverage nor be able to install a sateldish, nor connect to a cable or DSL
network. Limited DTT coverage is therefore likelyrtean that some households at least were
prevented from receiving TV altogether. Not onlylddhis damage the interests of
consumers and citizens, it would also prevent ttarament of the Government’s switchover
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criterion of ensuring everyone who can receive agak TV coverage is also able to obtain
digital TV coverage.**

The BBC believes that exactly the same argumentisemn put forward by Ofcom
apply now to justify the importance of making HDa#able free-to-view on DTT.

5.6.4 Option D Upgrade DTT platform from MPEG2 to MPEG4

MPEG4 compression is two to three times more iefiicthan MPEG2. The
transmission in MPEGA4 of all the existing servieesild definitely free up enough capacity
to develop HD services on the six DTT multipleddsewever, as Ofcom notes, this will occur
only in the long term — well beyond 2012. Thibecause none of the 15.3 million DTT
receivers (set top boxes and integrated digitaktsions) sold to datécan decode MPEG4
signals and, unless a move to MPEG4 is signalleg s@on, the 20-25m set-top boxes and
integrated TVs that will be required by switchdVewill be MPEG2-only too. This is not
going to change unless there is consumer demadRP&G4 equipment. While satellite
receivers using MPEG4 technology are deployederliK, there is currently no strong
business reason for manufacturers to produce sidefces for terrestrial transmissions.

Whilst it is possible that pay TV operatdfsstart using and subsidising MPEG4 boxes,
PSBs have currently an obligation to provide tkenvices in MPEG2 format and would have
to continue to do so until government policy chahgpethis regard. Simulcasting could be an
option, but would additional require capacity whie8Bs do not have. Other free to air
services will only move from MPEG2 to MPEG4 whensnoonsumers have backward
compatible MPEG4 boxes, and the loss of incomeadweluced audience is more than offset
by savings in distribution costs. Such boxes aeady available in other countries (e.g.
France) but are not and will not be marketed inUKeuntil there is an attractive set of
MPEG4 services for consumers to receive. Thisvisiaus circle. Any capacity released by a
hypothetical migration of SD services from MPEG2MBEGA4, with the only incentive being
additional channels, will take a long time to bleased (beyond the timeframe in which HD
services seem likely to become popular). MPEGbigherefore a practical way forward in
the short-term for delivering capacity to transhii? PSB services on the DTT platform.

However, HD could transform the vicious circleara virtuous one. A strong HD
offer could provide an incentive for such a movde BBC therefore proposes to help launch
a free-to-air HD offer on DTT as well as on theastplatforms, including Freesat, to give the
expected lead to manufacturers and help stimutat@itoduction of set-top boxes and
integrated televisions capable of receiving botisteag SD services and future HD channels.
The widespread adoption of dual standard MPEG4wexswill create both the opportunity
for spectrum efficiency gains sooner and the pdggibf a faster transition. Allocating
spectrum for HD services will kick-start a proc#sat will greatly improve spectrum
efficiency.

44 Ofcom consultation on the Digital replacementries, September 2004, paras 198-sqq ,
http://www.Ofcom.org.uk/consult/condocs/drl/drl_ctme/drl.pdf

5 Digital Television Update — Q3 2006

48 25.5m sets are still to be converted to digitaeption and around 80% are secondary etc setscéstmdepen analysis
based on Ofcom and Digital UK Switchover Tracken@y — Switchover Progress Report Q4 2006) We asshene
majority of these sets convert to DTT as this &sldast cost option.

47 Sky has proposed such a service.
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5.6.5 Option E Allocate spectrum for HD

This is the only option which works, and its beteeéif such an option are much higher
than its opportunity costs, as will be demonstrateskection 5.8. The BBC proposes a “spend
to save” strategy, which is the following :

1) The public service broadcasters are allocated efment at least one, possibly two
multiplexes (i.e. either 2/3 or 1/3 of the so-caltdigital dividend” in order to develop an
attractive free to air HD offer on the DTT platfarm

2) In return, they would be expected to take reas@neddnmitments, such as:
- Coverage obligations / using the existing netwarikh the exact figure dependent on
the exact set of frequencies allocated and intermatnegotiations
Use of the MPEG4 standard on the newly allocateguencies
Close collaboration with the industry to promote #doption of dual MPEG2-
MPEG4 decoders in all TV equipment
Inclusion of relevant messages in their own andigital UK’ switchover information
campaign on HD as part of their current obligations
Managed migration of other channels they contraheoMPEG4 standard, whether in
HD or in SD, in order to generate improved spectafficiency, and in the mid to
long term.
(3) At the end of the process, and no later thay@k2s after the completion of switchover,
the spectrum “loaned” will be given back, and teaeral move to MPEG4 will have made
much more efficient the use of spectrum for theeo@TT multiplexes.

Without additional capacity, it will simply not lpossible to deliver a sufficiently strong
offer of HD on DTT.

5.7 Consumers will migrate from the DTT platform if HIPSB services are not provided

Cable and satellite both currently offer HD seegiand market evidence shows that in
the case of satellite the service is proving vegytar. Over time, the attractiveness of these
competing offerings will grow relative to Freevi@n which the main services will all be
transmitted in SD. Migration from Freeview to aalbihd satellite services will logically
follow.

As Ofcom itself notesThere is a plausible scenario in which HD reacleemajority
of UK homes over the medium term, and viewers ¢om&pect and require most content to
be available in HD, including the five main ternésk channels” (para A8.481) and thaif
this scenario developed, the DTT platform wouldopitdy need to make a similar transition
to HD. If it did not, commercial channels mightuslthe platform preferring only to produce
in high definition and large numbers of viewers Imigwitch to other platforms”.

There is no direct evidence on the possible sufateich a migration but the actual and
forecast rapid growth in sales of HD ready TV satsmaning that around 50% of households
are expected to be HD ready by 2010 and the rapeltip of pay HD services both suggest
the migration could be considerable.

The BBC has also collected evidence on consumdlshgness to pay for a single
HD BBC service including evidence on the incremewmgdue of the service over and above
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the value of the content in SD. This evidence satgthat if there was a Freesat service (e.g.
an enhancement of the current Sky Freesat senoffesing one HD BBC service (in addition
to Freeview SD free to air services) over 50% aftamers would find it worth purchasing the
satellite equipment required for reception on ogtel.e. there is clear evidence that migration
would occur. But this would only render the DTT tfdam more inefficient as fewer people
will use it, whilst leaving unsatisfied those who dot want to migrate but would still like to
receive HD services.

Note: sections 5.8 to 5.10 are extracted from Ingen’s report “Intervening to
secure UHF spectrum for HD PSBs”, March 2007°

5.8 Is there equivalence between private and sociabedl

The allocation of spectrum for terrestrial broadtiag involves policy considerations if
the social value of HD PSB services differs from phivate value, and if realisation of this
social value is dependent on the quantity of spectallocated for DTT. When assessing the
extent of the divergence between social and privalge, the following two issues need to be
considered:

1. Can PSB broadcasters capture the private valgsaxiated with HDTV?
2. Will private decisions made by PSB broadcasteftect social value?

In both cases the answer is no — in other wordgpe decisions by PSB broadcasters
will not result in socially efficient outcomes. rkher, under current funding and institutional
arrangements it is possible that the publicly owrdadcasters would have difficulty in
justifying any bids for spectrum, in which caser¢hwould be a significant market failure as
all four PSBs must bid together if they are to se@pectrum for a single multiplex to provide
HD PSB services. We have assumed that such coatiahnis not blocked on competition
grounds and can be achieved practically.

5.8.1 Can PSB broadcasters capture the incremental peivalue associated with HDTV?

Market and survey evidence indicates that conssmerattach private value to HDTV,
however, it is far from clear that advertising ftdPSB services (ITV1, Channel 4 and Five)
can capture any, or at least much, of this vallrecontrast to pay to view models, advertisers
are primarily interested in audience size and cosipan, rather than the intensity with
which viewers value a particular service and soatsing rates will not reflect viewers’
willingness to pay for services. Furthermore thexeevidence that advertisers will not pay
more for advertising airtime in an HD schedule asnpared with an SD schedule,

For example, the head of CBC, Mr. Rabinovich, $tased that “There's no evidence
either in Canada or the United States that we hiand for advertisers willing to pay a
premium for a program that's in HD...so basicallyytihe saying if you want to shoot in HD,
that's your business, we're not going to pay yotethd’

This means that provision of HD PSB servicesimifily additional cost (transmission
and production costs and any spectrum fees) kid¢ br no additional revenues. Hence for
the commercially funded PSBs (i.e. Channel 4, l&ive ITV), any bid for spectrum would
have to be motivated by defensive concerns i.euevalf the audience lost to other

“8 |n these sections, “We" refer to Indepen
“http://Mmww.theglobeandmail.com/servlet/story/RTGARIOB 1127 .wertc1127/BNStory/Business/home
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platforms/channels. This value is likely to besl#san the private value of HD services unlike
the situation for a pay TV provider.

In the case of the BBC no additional revenue e by transmitting services in HD
under current funding arrangements. Its willingsée bid will therefore depend on how it
interprets achievement of its PSB objectives aadfuhding situation. This is considered
below.

5.8.2 Will decisions made by PSB broadcasters reflectrtbeemental social value
associated with HDTV?

The privately owned PSB broadcasters (ITV and )Fiveuld be expected to make
decisions on HDTV based on private not social vané so will underbid for the spectrum
from a social perspectivd.

The BBC and Channel 4 (as publicly owned bodies)ladvbe expected to reflect
social (as well as private) value in their bids fepectrum, but they have constrained
resources that mean they are unlikely to be ableidofor spectrum to reflect its full private
plus social value.

Ofcom has forecast that “if there is no real chanp the policy environment, ...
provision of PSB will fall substantiallf® because of anticipated real reductions in the
revenues of the commercial PSB&iven this and the likelihood of no additional aoercial
revenue from HD services it seems unlikely that P&&uld justify borrowing to bid for
additional spectrum.

The BBC is in a somewhat different and more coxmpdsition. Any new service, such
as a new HD service, launched by the BBC must bgeduto a Public Value Test. This
involves Ofcom undertaking a market impact assessared the BBC Trust assessing the
public value of the proposition and coming to aaasion as to whether the proposed service
Is in the public interest or not. These assesssnantl the associated consultations would
need to be concluded in advance of the auctionH# Spectrum.

It will be difficult to undertake these assessméanta transparent manner without
revealing the value of the BBC places on the spetin advance of the auction, which could
in turn cause problems for the conduct of the aunctiThese complications are not discussed
by Ofcom, but they seem likely to mean that the’8B&rticipation in an auction will not be
as straightforward as Ofcom suggest.

Ofcom suggest that reform of institutional anddimg frameworks for public sector
bodies in general (i.e. in this case the BBC an@r®el 4) is necessary if a market based
policy in respect of spectrum management is toexehits goaf¥ and that such reform would
promote efficient and effective use of spectrurattagy with the achievement of public service
goals for broadcasting® Implicit in the discussion appears to be the vieat the current
institutional and funding arrangements for PSBs a# consistent with a market based
approach to spectrum management. This means appincof a market based approach will
result in some form of market failure. Ofcom’s stants seem to be of a similar view and

%0 Unless this yielded benefits for their sharehalder

%1 para 3.59, Ofcom Review of Public Service Broadogs2004

52 Economic analysis of the TV advertising market, ®\ibr Ofcom 2004
%3 |n paras 6.68-6.72 of the consultation document.

% In paras A8.513-A8.514 of the consultation documen

51



comment that “in the absence of funding consideretj not for profit PSBs would be likely to
reflect this broader social value [of HD PSB corifeim their assessment of the value of
additional spectrum®.

In practice appropriate funding arrangements acé im place, in the sense that the
BBC and Channel 4 do not necessarily have suftiierding available to it to bid for
spectrum in a manner that reflects the private glosial value of HD PSB content given their
other obligations. There is therefore a real riblt neither the BBC nor Channel 4 will bid
for spectrum at auction, and certainly will not bida way that captures the private and
social value of the services they offer.

5.9 Loss of private and social value

The value lost by the absence of HD PSB servicab@ DTT platform is as follows
(see Figure 5.9.1):

The loss of social value that arises from reducediences for PSB content and the
deterioration in the quality of PSB services resgjtfrom the reduced ability of
commercial PSBs to fund PSB content. These eHexts consequence of the loss of
audience caused by migration to other platformse§fA in Figure 5.9.1).

The loss of private value from either 1) not rergjvHD PSB services for those
households that do not have a choice of TV platforr®) the cost of having to invest
in additional equipment (e.g. satellite dishes) gnudsibly also pay subscriptions to
access HD PSB services for those households thdtaste a choice of platforms.
(Area B in Figure 5.9.1).

The social value directly associated with the HIBR®rvices — Ofcom estimates this
to be around 5% of the private value of the sesicdt is unclear whether this
includes any allowance for the loss of social vadgeociated with universal provision
of HD PSB services, should HD become the defautidt (Area C in Figure 5.9.1).

C =Incremental
social value

B= Incremental
private value

A= Potential loss
of social value via
erosion of
terrestrial
platform

Social cost-benefit

Time

Figure 5.9.1 Private and social value associatedhAiD PSB services

We assess private and social value for two passtates of the world in terms of the
delivery of HD PSB services:

%5 p63, “Preparatory study for UHF spectrum awardprefor Ofcom, Analysys et al 2006.

52



Scenario 1: HD PSB services are not provided fre@my platform other than DTT.

Scenario 2: HD PSB services are provided free watllite service (either Sky's Freesat
service or a new satellite service).

In each case we calculate values as the net presgme (NPV) of benefits lost/costs
incurred over a 20 year period assuming the Tregsliscount rate of 3.5%.

5.9.1 Loss of private value

59.1.1 No free HD PSB services on cable or satellite

Using the results of the BBC’s research on williags to pay for an incremental HD
BBC TV servic® we estimate that the value of a 20 year NPV namer surplus from such
a service is £5.7bn for all households. If we asswwonservatively that this is not available
to the 50% of households using the DTT platformnf@ain set reception then this gives a
value of £2.85bn. It is important to note that tisishe estimate of the value of the HD service
over and above the SD value of the content shownsamet of any equipment costs.

We conservatively double this value to give ammedé of value for 3 HD PSB
services i.e. around £5.7bn.

5.9.1.2 Free HD PSB services on satellite

In this case we assume (based on the BBC’s wildiag to pay data) that it could be
worthwhile for 25% of DTT households to take-upgaeellite servic¥ i.e. around 3m
households® The loss of private value is then given consevehtiby the cost of purchasing
and installing satellite equipment by these houkkholf this is for one set only then there is
a total cost £450m° Households will wish to convert all sets overetiftHD becomes the de
facto format and there are there are on averagel2/Gsets per household. We assume that
the signal would be distributed internally usingvaieless video sender and this would cost
£50-100 per househoff. This would imply an additional cost of £150-300inte that these
calculations take no account of churn between piatt.

The remaining 75% of DTT viewers would lose theatliprivate value of HD PSB
services. While these are viewers that place &itdihan average value on the service we
estimate the NPV of lost private value could baiatb£2.3brf*

For this scenario, we therefore estimate that a#3b1i? of private value would be
lost.

%6 Survey respondents were shown a schedule on wiicbontent would be shown between 1500 and 240@sheach day,
extended when appropriate to accommodate live sveduitside 1500 to 2400 hours, a barker will run.

* At the average willingness to pay value it is iile taking up a satellite service i.e. the Wkeeds the
additional equipment costs.

%8 Screen Digest forecast that by 2010 around 50B@oaseholds will use free to air DTT as their maiams of
receiving TV.

%9 Assuming an installation cost of £150 per housghol

% This is based on an internet search of prices.

®1 We assume that the value per household is 40%ecaderage value per household obtained by the BBC.
62 £2.3bn plus £0.6-0.75bn.
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5.9.2 Loss of social value
The loss of social value comprises

the loss in the value of PSB caused by migratiomfthe DTT platform

the social value directly associated with the HCBRs®rvices, including the social value
from universal provision of HD PSB services, shddil become the default format.

o Migration from the DTT platform has two impactstthead to a loss of social value.

o First the scale and quality of PSB content on thatfprm by advertiser funded
broadcasters will inevitably fall. Ofcom forecastst “if there is no real change to
the policy environment, ... provision of PSB willl falibstantially”®® because of
anticipated real reductions in the revenues ofdbmmercial PSBY Even a 10% loss
of audience (decrease in advertising revenue) wamulaly around a further £300m
reduction in revenues (operating profit).

o0 Second, reduced viewing of PSB as a consequenttee geduced quantity of PSB
content and migration to platforms where viewind®&B content is likely to be lower.
For example, viewing of PSB channels for DTT hoolskshis 20-100% higher than in
satellite households (see Figure 5.9.1).

"HHY& HH' w4 ., .,

#H#S$ %! S & (&) $ 11 % *
LS

Figure 5.9.1 Channel share by platform

The scale of these impacts depends on the scake ahigration from DTT to other
platforms and the extent of competition from no®R®annels on other platforms. The
extent of migration away from PSB viewing will bevér in the scenario where there is a free
satellite HD PSB service. We do not have any makelence on the scale of migration to
other platforms, but it does not seem unreason&blassume that loss of viewing of PSB
services in the 5-20% range (on average over the @ years) would be possible — where
the low end of the range applies in Scenario 2rr€hi and forecast rapid growth in sales of
HD ready TV sets means that around 50% of houseshard expected to be HD ready by
2010. This and the rapid take-up of pay HD sewvioeth suggest the migration to platforms
offering HD TV could be considerable.

To evaluate the impact on social value it is neagsto consider the value to society
of PSB TV services. Ofcom has estimated thatdsis of PSB interventions for TV amount

8 para 3.59, Ofcom Review of Public Service Broadogs2004
64 Economic analysis of the TV advertising market, ®\ior Ofcom 2004
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to around £3bn p.& - this arguably gives an estimate of the valuéetp@laces on PSB TV.
Discounted over a 20 year period this has an NP&rotind £45bn.

Hence, for scenario 1, the potential value losilddoe around 20% of £45bn i.e. £9bn,
and for scenario 2 could be around 5% of £45bnfizz3bn.

In addition, we need to count the social valueoasged with HD PSB services
themselves which Ofcom estimates to be around S#teoprivate value i.e. is £0.3Hfor
scenario 1 and £0.16hfor scenario 2.

5.10 Conclusions

In summary, we conclude that private decision®$$ broadcasters will not result in
In summary, we conclude that private decisions 8B Froadcasters will not result in
socially efficient outcomes. Further, under cutreamding and institutional arrangements it
is possible that the publicly owned broadcastersildidnave difficulty in justifying any bids
for spectrum, in which case there would be a sigguit market failure as all four PSBs must
bid together if they are to secure spectrum foingls multiplex to provide HD PSB services.

We estimate that the value lost if PSBs are nlgt ibacquire spectrum through
auction ranges from £5.4bn to £15.6bn. The higladme of over £15bn applies if a free to
view satellite offering does not enter the mankgtile the lower value of £5.4bn applies if
free to view HD PSB services are available on sigel

The £5.4bn includes the cost to some householisyoig and installing satellite
receivers. We note that such costs may not bedafite by lower income households. Our
estimates take no account of these distributiosgles, though we note this was an important
consideration in Ofcom’s decision to provide stamddefinition PSB services to 98.5% of the
population using the digital terrestrial TV (DTTlagform rather than satellite servicé¥.

Scenario 1: No FTA HD PSB Scenario 2: FTA HD PSB services

services on cable or satellite on satellite
Private value £5.7bn £3bn
Social value from deterioratiol £9.6bn £2.3bn
of the DTT platform
Social value from the HD servi £0.3bn £0.1bn
Total value £15.6bn £5.4bn
Table 5.10.1 Potential loss of private and socialue under scenarios 1 and 2 Source: Indepen analysis

Two issues not addressed by this analysis butdbald have a bearing on public
policy decisions related to digital switchover @®follows.

The advent of HD services on cable and satelliteqteally undermines the government’s
cost benefit analysis of digital switchover. lattanalysis around half the benétifrom

® Table 3.2, Ofcom review of public service broadicas Phase 2 — Meeting the digital challenge, 2¥éinber 2004

%% 596 of £5.7bn

®75% of £2bn

% Digital replacement licences to be offered to cted, 4,5 and public teletext, Ofcom, Septemb@420

8 For switchover in 2012 there is a gross benefE&#44m of which £2725m is the consumer benefinffdTT in current
non-DTT areas and £659m is consumer benefit froditiadal DTT services that may be supplied (frormegercial
multiplexes) in DTT areasttp://www.digitaltelevision.gov.uk/publications/puarchive2006.htnénd
http://www.digitaltelevision.gov.uk/pdf documentslgications/Switchover_memo.pdf
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switchover comes from the extension of DTT to aneasurrently served. If a significant
number of these households adopt free to view grspiellite or cable services because
of the HD content offered, much of the benefituwated in the government’s cost/benefit
analysis of switchover will be lost. If this migoam occurs before the consumers have
bought DTT equipment then there will be an offsgttost saving, but if the migration
happens after consumers have bought DTT receptjoipment then there will be no cost
saving — just a loss of net benefit.

DTT is the centrepiece of the government’s stratéagy achieving switchover and
universal free-to-air delivery of PSB in an all-dag world. Government has made a
public policy commitment to the continuation of DE&T platform as the main way to
deliver PSB and, in return, industry and consunfexrge invested significant sums — over
£5 billion — in DTT transmission infrastructure amT' T receivers. The public policy
commitment to the DTT platform needs to take istmant the technological evolution of
the platform from standard to high definition, j@&st the terrestrial platform has done in
the past, in order to remain relevant to consumers.

* *

*

The BBC believes it is useful to compare this figwith Ofcom’s estimaté%of the
net present value of the incremental private amthsgalue for other uses are as follows

Mobile multi-media: £0-3bn plus up to 10% for 8Bz

DTT SD: £0.5-3bn plus up to 10% for 24-112 MHz

Mobile broadband: £0-2.5bn plus up to 15% for QvE8z
Mobile communications: £0-2.5bn plus up to 15%de4 MHz
Local TV: £0.1-1bn plus up to 10% for 8-24 MHz

PMSE: £0.1-0.5bn for 8 MHz

Mobile services may have difficulty sharing thesgpum with HD TV because of the
need for continuous geographic coverage over widasa and so we assume conservatively
the whole 48 MHz is sterilised for these servicdsaking the top end of the range for the
higher value services this data suggests the redept value of the opportunity cost of
reserving spectrum for HD PSB services would bemadcE2-3bn.

The opportunity cost of reserving spectrum for ABB of around £2-3bn is therefore
significantly lower than the £5.4-15.6bn which Ipda has derived for the benefits obtained
directly and costs avoided by having HD PSB ses/m@ DTT.For all the reasons set out in
this section, there is a good case therefore for serving UHF spectrum for HD PSB
services.

"0 Figure 4.4 Consultation Document
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6 Question 6: Do you agree with our proposals to coimue making available channel
69 for use by low power PMSE devices? Do you agredth our proposal to make
some or all of the spectrum available for use onle&cence-exempt basis?

The BBC welcomes Ofcom’s proposal to set aside sspeetrum for use by low power
PMSE devices. However, it is difficult to see agriwhy access should only be granted to
one group of users of such devices (“community use”

The BBC recognises that making some of the Digiaidend available on a licence-
exempt basis will have benefits for many users.raggtion problems for small and
uncoordinated users make it difficult for them té their needs met another way.

However, the BBC feels that Ofcom needs to undlertamore thorough analysis of
the potential impact of a move to wholly unlicensisg on professional users of this
spectrum. The BBC, for example, currently uses @aba69 for wireless microphones used in
conjunction with wireless cameras in newsgatherohegrly, it needs to be able to continue to
do so free from interference.

The BBC believes that there may well be a strasgdor setting aside a proportion of
Channel 69 for licensed use and allocating the meshea for unlicensed use. The proportion
allocated to each use could be determined by JFMGa-similar organisation- and Ofcom,
which would ensure that the overall requirementthefmarket are met. It would be most
efficient from a frequency planning perspectivehi lower part of Channel 69 were set aside
for the licensed use as that would be easiest tmgeafrom an interference perspective in
relation to the likely new uses in Channel 68. shwould leave the upper part of Channel 69
clear for unlicensed use which would then be bgttetected from any interference from new
services in Channel 68.
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7 Question 7 : Do you agree that there should be traitional protection for
professional PMSE users to ensure that they can ctinue to access interleaved
capacity until at least the end of 2012? Do you havany views on the mechanism for
providing future access to this spectrum?

The BBC welcomes Ofcom'’s proposal to guaranteeesscfor PMSE use to
spectrum interleaved with the six existing DTT miplexes until at least the end of 2012
but is seeking more clarity on how this will work.

Clearly, Ofcom’s proposal is likely to go a longyto help the Government meet its
commitments in the UK’s 2012 Olympics bid. In Sentil5.8 of the UK’s Candidate File, the
Secretary of State for Trade and Industry guarahitee allocation of the frequencies required
for the organisation of the Games; in Section 1th® Secretary of State commits to waiving
fees payable for such frequencies. It is worthtinaing that the need for spectrum will be in
London where the Games are largely held, and siandon’s switchover is planned for April
2012, less interleaved spectrum will be availablkhat time.

However, access to spectrum will continue to rtedask coordinated after the current
band manager, JFMG ceases to exist in 2008. THibevparticularly true over Switchover as
spectrum usage will shift considerably not leasinse as Switchover takes place, PMSE
currently accommodated in spectrum to be clearedilaly to move to spectrum interleaved
in the six existing DTT multiplexes, increasing Busse of this spectrum.

We would therefore welcome clarification of the Ofcom intends to take to ensure
that access to spectrum is coordinated, in thenabsef JFMG, over the period during which
Switchover takes place.

The BBC would also welcome certainty regagdaccess to spectrum suitable for
PMSE use after 2012. If such access is determir@eduction in 2008, we would urge Ofcom
to consider capping the amount of spectrum in amjiqular geographic area that can be won
by a single bidder, as well as imposing a “use-ltege-it” rule, in order to maximise the
likelihood that spectrum is made available for PME on reasonable terms and conditions.
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8 Question 8: Do you consider that additional spectmn from the digital dividend
should be reserved for low power applications? If@ please provide as much
evidence as possible about the nature of the apmiton and its potential value to
society.

The BBC does not have sufficient information to swwer this question.

The BBC would appreciate sight of Ofcom’s workeerdence on low-power
applications which might be developed in the UHRMa

The BBC would also like to know whether Ofcomvgaae of any potential means of

harmonisation for low power uses, without whichay be difficult to produce suitable
equipment to benefit from economies of scale amebigee significant value.
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9 Question 9: Do you consider that it would be desable to hold back some spectrum
from award with a view to its potential use for fuure innovation? If so, please
provide comments on how much spectrum should be lieback, and for how long

The BBC believes this is an attractive idea, wocibnsideration.

It might be difficult for the regulator (1) to mhet, far in advance, which bands and
what capacity would need to be set aside for futigiess, and (2) to decide when and for which
uses it is appropriate to release the spectrurasrved.

However, the BBC believes that spectrum shoulceberved for future use by known
technologies for a limited period of time, whencéase these are at an early stage in their
development, their value is not yet clear enouglvaorant intervention or to ensure success in
an auction, or when their spectrum needs cannotdidy other bands, or through secondary
trading.

High definition television services on DTT are arse that might meet these criteria.
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Note relating to questions 10, 11 and 12.

Before responding in detail to these questionsg 8BC would first like to explain
how, through detailed planning, a wide range of ri=ecould be met. The following
scenario is just an example of what might be doaad how the spectrum might be
packaged, whether or not it is then to be auctioned

In order to comply with competition law, detail$ this example scenario are kept
confidential but have been made available to Ofcom.

This scenario makes allowance within the 14 reléd$HF channels for:-
* two additional high power DTT multiplexes (to gia total of 8 DTT multiplexes),
» around 60 mobile broadcast TV services in thogepgower national multiplexes using
dense Single Frequency Networks (SFNs),
« a hypothetical WiMax network if required.

In addition, there would be sufficient spectrummteet the projected needs of:-
* the existing six high power DTT multiplexes (38°&1d 3 COM),
* PMSE - radiomicrophones to match existing usage,
» Radioastronomy (maintained reservation of ChaB8gl
* a number of Local TV services.

In this scenario it was assumed that 3G telephetsork operators will have
sufficient and appropriate spectrum to meet the@ds in the newly assigned 3G Expansion
Band at 2.5 — 2.69 GHz which is expected to beasgld to the market in 2007 i.e.
significantly in advance of the completion of swibwer. Otherwise the spectrum allocated to
the hypothetical WiMax network might also be suiafor 3G services instead). Future
compatibility studies would be needed to deterntiveepotential interference from such bi-
directional services to adjacent unidirectional/g®s to determine if they could coexist.

Mobile Broadcast TV

‘Mobile broadcast TV’ is used in this note to dése a family of technologies for
broadcasting TV to mobile handsets. These techredogclude DVB-H and Qualcomm
MediaFLO, and the DAB based technologies DAB-IP (Bdvio) and DMB-T. The former
two technologies are suited to 8 MHz channels. [atier two DAB-based technologies are
suited to 1.7 MHz channels although four such DAHtiplexes could be aggregated in any 8
MHz channel with the necessary guard bands.

In the scenario described, three UHF Channelaa#able for mobile broadcast TV.
As each 8 MHz wide channel can typically provideusrd 20 or more good quality mobile
broadcast TV services, this spectrum would protigecapacity for around 60 such services
which could be sufficient to meet current and imraelfuture likely demand.

WiMax

In this example scenario, it was first necessagetermine how much spectrum
would be required for a basic WiMax style 'servittes considereft that a service can be

1 1. http://ww.wimaxforum.org/news/downloads/DepimntConsiderations_ White_PaperRev_1_4.pdf
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realised using around 15 MHz. Therefore, 16 MHgmdctrum (or two 8MHz UHF channels)
was set aside for a WiMax network.

There is a trade-off between how many users caupported in a cell, the available
data rate, the number of network providers etc. el it is felt that the allocation of two
UHF channels to WiMax in this scenario could reahsviable WiMax network (subject to
there being a commercial demand in this band)rditice however, many of the proponents
of WiMax systems seem to be favouring higher fregies such as 2.5 GHz or 3.5 GHz so
these two UHF channels might only be required aayof delivering WiMax services to
remote rural communities (benefiting from the geeakll sizes in UHF) when the number of
users per cell could be relatively small. Evemthas arguable that other solutions might be
more efficient for delivery of such services.

Local TV

Local TV services could be realised in interleagpdctrum within the 32 UHF
channels retained in the switchover plan. In mases, Local TV could use QPSK
modulation and this would be necessary to mininms&ference to the digital switchover
network and in the opposite direction; QPSK aclhseie same coverage as 64 QAM while
using about 10 dB less power. QPSK Rate 2/3 willycabout 8 Mb/s, which is enough for
two local television services.

Two Additional High Power Multiplexes

The above uses still allow ten UHF channels far hew UK-wide high power DTT
multiplexes (for standard or high definition sees§, named here as Mux 7 and Mux 8.

These 2 multiplexes can be realised using fewef dirnnels than currently allocated
in the RRC-06 plan; though this revised plan mayie additional bilateral agreements with
neighbouring countries, this is not felt to be imsauntable.

PMSE

Sufficient spectrum will remain interleaved withihne 32 channels in the 6 Mux
switchover frequency plan to enable PMSE to opematesimilar capacity as currently
enjoyed by existing devices. If provision is madeHigh power Muxes 7 and 8 (as described
above), it would be possible to find additional @aipy for PMSE interleaved within the
channels used for these Muxes too.

It seems unlikely that PMSE could share the channstd for mobile broadcast TV
because PMSE could be liable to interference fio@mobile TV service. Channel 36 is
currently used extensively for PMSE and this waaide particular compatibility issues if
Channel 36 were to be made available for mobile N&ertheless, there would be adequate
alternative provision for PMSE in the channels stawith high power broadcasting.

An initial inspection seems to suggest that PMSghirbe able to share with WiMax
but this would need to be examined further witloastderation of the likely deployment of
the two different uses. In this example, Channeh&® been set aside, as it is now, exclusively
to PMSE. This is because PMSE makes very heavgfusés channel and other needs can be
met without gaining access to this channel. Allhef above PMSE uses can be
accommodated within existing usage without the reedhternational co-ordination or
harmonisation because of the low powers of thecdsviised.
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The BBC therefore argues, in its responses to dioes 10, 11 and 12, that
spectrum should be not only packaged in a way thaiuld be suitable for some services,
but also reserved for them, in order to avoid aschuas possible interference and to limit
the need for “guard bands”. This would be a techogly-neutral but not a service-neutral
allocation mechanism, whether through auctions oon After this first auction, change of
use would be allowed, provided the new use doegyeatrate more interference than the
original allocation. This delivers on Ofcom’s speatn efficiency objective more effectively
than a pure market-based approach would do.
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10 Question.10 : Do you agree with our proposal that @/should package the interleaved
spectrum in a way that would be suitable for use bjocal television services, but not
reserve spectrum solely for this use?

The BBC agrees with this proposition but stressles heed to protect professional
PMSE use in the interleaved spectrum, as well agiiinlg the switchover process, coverage
of the existing services.

The BBC agrees with Ofcom that local televisionlddoring broader value to society
through a better awareness of what is going ongiven community. Plurality in the
provision of local television would be an importavdy of supporting this citizen value,
particularly in the area of local news. To furthti@s aim, the BBC agrees with the proposition
that some of the interleaved spectrum should be fmsdocal television services. Digital
terrestrial transmission could be an important feaycommunity groups and other local
media to bring local services to audiences.

However, the BBC also would stress the need ttept@rofessional PMSE use in the
interleaved spectrum and agrees with Ofcom’s aisllat local content could also be
provided on a range of other platforms in additowuligital terrestrial television.

The BBC is already working closely with the ComntyiMedia Association and other
similar groups to understand the issues involvedaking the transition to a fully digital
world and to ensure that plurality is encouragelbaal television after switchover.

The BBC agrees with Ofcom that further support aximise the value to society of local
television could be found at a local and regiorakl, through local authorities, Regional
Development Agencies, and other public agencies.

One option to manage this spectrum is presentsgsponse to question 17.
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11 Question 11: Do you agree with our proposal to pa@ge the spectrum in a way
which does not preclude mobile broadband use, bubttake no further action in
relation to this use?

The BBC agrees that some spectrum could be packagedway which does not
preclude mobile broadband use. However, packagesrfobile broadband use are likely to
comprise of one or two frequency channels. Therefpwe do not believe that all the
spectrum should be packaged in that way, as it ntigteclude other usages.

The BBC would also like to reiterate that there@tresr more attractive harmonised
frequencies in higher spectrum bands, and thantvst likely requirement for UHF spectrum
Is to meet demands in rural locations. Given tlvalised nature of this requirement,
interleaved spectrum might be used to achieve maxirspectrum efficiency although for TV
delivery over wireless broadband, traditional biczed means would probably still be the
most efficient.
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12 Question 12 : Do you agree with our proposal that @/ should not intervene in the
award of this spectrum to reserve spectrum for DTT7Do you agree that we should
package the spectrum in a way which is suitable fdDTT use?

The BBC agrees that the spectrum should be packaigeal way which is suitable
for DTT use in addition to other uses but believibait some spectrum should be reserved
for PSBs to develop HD services on DTT. The BBC g that HD services must be
available free-to-air on DTT, in order to ensureithplatform continues to meet the needs
of the millions of households who will continue tely on it after switchover. There is
strong evidence that consumers want HD, that thegnivthe PSBs in HD, and on DTT.
However only the allocation of additional spectruwill make this possible.

The BBC has developed in its response to questalhtbe arguments why it believes
there will be a market failure in relation to thevelopment of HD on DTT. It will just focus
here on the fact that an auction process woul@&nsaire the socially optimal allocation

* A straightforward auction of released spectruauld be a socially optimal
allocation mechanism if there were no material djeace between the social and private
value of spectrum in alternative uses. However,ntansidering potential sources of
divergence, it appears that the divergence betywaeate and social value is likely to be high
for HD PSB services on DTT. This divergence arfses the impact of not having the
spectrum required to provide HDTV on the DTT platficand it is this impact which should
be assessed in the appraisal of the need for erteon in the award process.

* Unlike other candidates for this spectrum, treeeefew, if any, alternative means of
delivering HD PSB services while meeting PSB olyest of universality, plurality and free-
to-air delivery. Satellite, cable and broadbandralblve additional cost for consumers. The
combination of these factors constitutes groundsdasidering a modified spectrum
allocation mechanism.

» The BBC has assessed a number of spectrum aptaoos including: wait and see;
a market auction; an auction with bidder credigsid spectrum reservation. It concludes that
some form of spectrum reservation for HD bestmotes social efficiency objectives (i.e.
consumer and citizen interests) while at the same &voiding practical difficulties with
other options and the risk of undermining the DTatfprm.

* If Ofcom does decide to award the released gpctthrough auctions, then it is
incumbent on the regulator to make the potentinkequences of doing this clear, in terms of
the lack of availability of HD services on DTT, 8@t consumers who might want HD can
make more informed platform choices as they makesttitch to digital.

* A decision taken in the next year or so overalh&cation of the released spectrum
will have irreversible long-term consequences @dévelopment of PSB over the terrestrial
platform. This introduces the potential for “regrgtee 20.2) should the wrong decision be
made at the outset. It will be easier to take spatback from PSBs should HD fail to attract
consumers than getting it back from private opesat@aving acquired it through auctions.
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13 Question 13: Do you consider that we have includdd our analysis the most
material risks in relation to market failure?

The BBC welcomes Ofcom'’s analysis of market failardut believes the risk related to
the inability of PSBs to bid at a level represerdgitotal value has been significantly under-
estimated.

Using Indepen’s analysis, the BBC has alreadyeatd6.9) that expecting the PSBs to
buy capacity on existing commercial multiplexesremsmit PSB services in HD to most of
the population has all the same problems of mdalletre as requiring them to bid in auction.
In addition, Indepen has undertaken its own assesisaf the loss of value associated with
market failure relative to the alternative of feaellite services.

Ofcom has also proposed one other solution tonidwket failure problem, namely the
migration from MPEG2 to MPEG4. Under this opti®gBs would initiate a migration of the
DTT platform from MPEG2 to MPEGA4 to release additibcapacity, while maintaining
existing obligations for SD PSB services (OfcomistiGn D). The BBC has explained in
section 5.4.1 why this would not work unless addiéil capacity is made available through
some intervention.
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14 Question 14 : Do you agree with our proposal to ation licences for the use of the
available UHF spectrum?

The BBC does not agree with Ofcom’s proposal to thue licences for the use of the
entire Digital Dividend. The responses to previagisestions have set out the detailed
arguments why the BBC believes some spectrum shbel@llocated to PSBs. As already
developed in its response to Ofcom’s consultatianspectrum pricing, the BBC also
strongly believes that this is a much better wayachieving the public benefit objectives
than other mechanisms such as auction bidder credit direct funding which we
understand are Ofcom’s preferred solution .

The arguments are set out in

section 3.6. of the BBC'’s response to Ofcom’s ctiagan on spectrum pricing,
27/10/2006, and in

section 4 of Indepen’s report “Intervening to secuHF spectrum for HD PSBs”,
March 2007.
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15 Question 15 : Do you agree with Ofcom’s proposalssdo the timing of any auction?
If not, what alternative proposal would you make aml why, and what evidence and
analysis can you provide in support of your alternéive proposal?

The BBC questions both the timing of the releasespkectrum and the timing of the
auctions.

15.1 Timing of the release of the frequencies cleareddwitchover

The BBC reiterates the need to protect the switehprogramme, the success of
which should be the absolute priority. This means

- allowing for the possible transitional use of “packchannels”

- protecting both DTT and analogue signals in thasget to switch

- allowing for power increases, which might appearaseary at switchover
- giving commercial multiplexes the ability to expadadditional sites.

A direct consequence is that services using retl spectrum cannot be deployed
nationally before 2013.

15.2 Timing of auctions

An auction in 2008/9 will set the pattern of speatruse until 2026/7 despite the rapid
pace of technological progress and there beingiderable uncertainty about the nature of
demand.

It is far from certain that the best way of deahwigh uncertainty is to auction the entire
DD spectrum for the long periods proposed by Ofclbis. extremely risky to trust any
secondary market to ‘sort things out’ given thaic@initial allocation has occurred, spectrum
is in non-neutral hands: firms will have little enttive to sell to or trade with potential
competitors. For nascent services and businesseght also be very difficult to assemble
the “right” spectrum bands in a secondary markespecially where a critical mass might be
needed to offer a viable scenario. Some rules allpWwfcom to take back the spectrum under
certain, well defined circumstances might be useful

Whilst services using the cleared spectrum canaatdployed nationally before 2013,
operators will have to decide in 2008 their ne@ispectrum, therefore bearing high
uncertainty costs. It seems curious that Ofconugianing the whole spectrum with many
associated uncertainties, while Ofcom refers ta@detoff associated with delay between
lower uncertainty and foregone consumer benefits.

The BBC believes that this trade-off has not resgisufficient analysis and there may be
a case for delaying the award of at least pat@®spectrum.

15.3 The specific case of mobile television

The BBC believes that the mobile platform will beimportant means of engaging
with audiences in the future, particularly thoseovelne currently hardest to serve by PSB,
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such as young people. It also potentially offers meays of engaging audiences, such as
providing them with immediate, personalised, lamatspecific news and information.

The BBC urges Ofcom prior to auctioning L Bandrtake as clear as possible when
substitutes such as Channel 36 will become avail@oluse, as well as any restrictions that
may apply to bidding in the relevant auctions. ik maximise the likelihood that a
competitive market for mobile media services emgrge

A key question is whether all spectrum in the DDRst be auctioned at the same time.
The BBC urges Ofcom to bring forward the date aictispectrum that could be used for
mobile media services such as Channel 36 is awtti¢or alternatively to delay the
auctioning of L Band). Work is also urgently neededssess, and propose a timeline to
mitigate, interference issues around Channel Zfsoire that mobile media services will be
well established prior to the London Olympics. @bGifcom also indicate what progress they
have made in getting approval for non-radar usehznnel 36 from our neighbours?
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16 Question 16 : Do you have any views on which of thmackaging options identified for
the cleared spectrum would be most suitable?

The BBC agrees that the released cleared spectrouidsbe offered on a national basis.
However, it will not be possible to use any of theared spectrum (with the possible
exception of Channel 36) on a national basis bdfend of 2012.

It therefore seems curious that Ofcom is packagpegtrum with many associated
uncertainties, while knowing that it cannot be dgptl nationally before 2012. Ofcom refers
to a trade-off associated with delay: between louwerertainty and foregone consumer
benefits. In our view, this trade-off has not reeel sufficient analysis and there may be a
case for delaying the award of the process.

Thus with regard to packaging design, the BBC welkes Ofcom’s approach that ensures
the spectrum is packaged such that DTT can makefubke spectrum.

Ofcom is seeking to accommodate different usesaokaying the spectrum in such a
way that none of the higher value uses is precldided the award process. Ofcom wants a
process that trades off:

- Flexibility

- Aggregation risks (the situation where users migiitbe able to aggregate
spectrum to create usable packages)

- Complexity of auction design

The BBC agrees that these trade-offs should badenesl, with a view to ensuring that a
proportion of the spectrum is likely to be usedtfor supply of DTT services.
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17 Question 17: Do you have any views on which of thmackaging options identified for
the interleaved spectrum would be most suitable?

The BBC believes that the packaging options for théerleaved spectrum favoured by
Ofcom will enable PMSE and local TV services to &féered. However, the BBC is
sceptical about the degree to which competition ¢denmade to work in the PMSE area —
although it would welcome any effective competitithrat can be stimulated.

However, the spectrum is packaged, the BBC is mutdff the need for band
management to occur given the practical complexstisf PMSE use. The BBC believes
more thought needs to be given to this particulasue.

Channels 21-30 and 41-62 have been assigned fordddBs a result there is
considerable interleaved spectrum within these blsnvhich can be used in a location
where the DTT Muxes do not operate. Typically aikychannels out of 32 channels will
operate in a specific location. This means in e@aain station area up to 208MHz of spectrum
could be used on an interleaved basis.

Ofcom has identified two main uses for the interéshspectrum:
- Local TV (regional)
- PMSE (national)

Ofcom is seeking to promote local TV and is inteigdio reserve some of this spectrum
for this purpose. The BBC agrees that local TV ¢wisocial value but is concerned that any
spectrum set aside for local TV should not undeimpromise PMSE use. According to
Ofcom’s consultants it is possible to have a I@damultiplex in a region alongside PMSE
use, with the possible exception in London. The B8€oncerned that Ofcom’s desire for
local TV in London may compromise PMSE use in thpital.

The BBC strongly believes that the needs of bothdal television and PMSE could be
more easily met through proper coordination and planing. It would like Ofcom to
consider the option of assigning the management tife interleaved spectrum to one
organisation (possibly two, one for each packagehich would be responsible for ensuring
optimal coexistence of local television and PMSH aranaging any interference with other
services. With this approach, the auction for fhectrum package(s) would be a beauty
contest, where the regulator would select the Isighielder amongst those presenting a
satisfactory proposal to manage the interleavellggge The BBC would be ready to
participate in any discussions that Ofcom wouldkgeerganise on this proposition.
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18 Question 18 : Do you have any views on which of tlaiction design options would be
most suitable?

As outlined earlier, the BBC has serious reservaisoon the use of auctions for the
allocation of the entire DD spectrum and believasl@ast one third of it should be allocated
to PSBs for the development of free-to air- HD siees on DTT.

However, if an auction is to be used, the BBC wolilkde more information on the
details necessary to apply in any of the formatsposed.

The BBC would like Ofcom to discuss in greater détes thinking behind the setting of
the reserve prices in the auction. The BBC is padiarly concerned that the failure of the
BFWA in 2000 is not repeated. There is also litdeno discussion regarding detailed
bidding rules — who can bid for what. The BBC looksrward to seeing Ofcom’s detailed
consultation later this year on the auction ruleand is particularly interested in knowing
how Ofcom intends to safeguard competition in dowesm markets.

With regard to the key characteristics of the aurctor the spectrum, the BBC wishes
Ofcom to choose a relatively simple format thaeedily understood and provides for
transparency. Having said that, the BBC recogrisatspackage bidding may be desirable
which raises complexity and makes an auction lessparent. This is the key trade-off
Ofcom needs to consider carefully in awarding fpectrum.
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19 Question 19: Do you agree with Ofcom’s proposals fdhe non-technical terms of the
licences to be awarded for use of the UHF spectrum?

The BBC broadly agrees with the licence terms preed, although it has doubts on the
duration proposed for the licences if they are radsociated with clear rules on rights for
Ofcom to revoke the licences. The BBC would welcamare clarity from Ofcom on the
revocation powers it proposes during the minimunnnte

The BBC would also welcome more clarity on how Qftplans to promote
competition. It is concerned that, if the rules aret well designed, the auction might lead
to problems in downstream markets. In particulaf,a Pay TV operator were to acquire
much of the spectrum for DTT purposes, this couthtl to a substantial weakening in the
position of PSBs and others. While other platformmay offer some form of competitive
constraint, the BBC is concerned that the concerttom of spectrum in the hands of a few
might give rise to competition problems.

19.1 Duration of the licences

Ofcom has decided that the main non-technicalgemti result in:

- Licences having an indefinite duration

- Licences having a minimum term of 18 years

- Limited revocation rights during the initial 18 ysa

- Revocation to occur with 5 years notice after 18 gdthough they may be revoked
with 5 years notice to expire after 18 years)

The BBC supports the licence term of 18 years iasaligns the expiry of these licences
with the current DTT multiplex licences. It undenstis that, as UK-wide use of the spectrum
cannot occur before 2013, the period probably caoldbe much shorter. However, it has
been explained earlier why the combination of atyeavard and a long term for licences
could be damaging to the UK. Therefore, if Ofconintens its timetable for the auction
process, the BBC believes it would be necessar@foom or Government to keep ultimate
rights of revocation on public policy grounds; thisuld be separate from any rights of
revocation on spectrum management grounds durgagnthimum term, which should be
more limited.

This would of course need to be associated witpgrsafeguards, in order to ensure that
investments are not unduly compromised.

Ofcom has a high degree of confidence that theauutill secure efficient use of the

spectrum during the minimum term. The BBC doesshate this confidence and would
request Ofcom to publish any evidence it has t@sthis claim.

19.2 Ensuring competition

A major concern for Ofcom should be competitionterat The BBC is particularly
anxious to see how Ofcom intends to shape the relaing to participation in the auction,
but also to the potential ongoing acquisition cdcpum.
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20 Question 20: Do you agree with the analysis of th@ptions as set out in this Impact
Assessment?

The BBC does not agree with the assessment don@fbgm of whether
intervention is justified to resolve the market fare identified for HD on DTT.

20.1 General approach

In Annex 6 of the consultation document, Ofcomlaxys that they should adopt an
approach that maximises welfare, where the welfaeasure takes account of both private
value (to consumers and producers) and social v@lee wider value to society that is
external to any individual). This is why Indeperstiaken the objective of maximising total
welfare as the starting point of their analysisisTit developed in their report.

20.2 Potential for “regret”

Ofcom note¥ “There is a plausible scenario in which HD reachesaority of UK
homes over the medium term, and viewers come tecegnd require most content to be
available in HD, including the five main terrestrishannels and that i this scenario
developed, the DTT platform would probably needhtke a similar transition to HD. If it
did not, commercial channels might shun the platfgreferring only to produce in high
definition and large numbers of viewers might slwitz other platformys

It is therefore necessary to consider the potefara‘regret”, i.e. whether a decision
that is costly to reverse may turn out, with higtisj to be wrong, and to include, when this is
the case, the costs of regret and/or reversingnttial decision in the impact analysi$There
are a number of reasons why it may be costly ters®va decision not to reserve spectrum for
HD PSB services.

First, once the released spectrum is awardedstorge will begin to sink capital into
developing and marketing the associated servitiethe decision were reversed, they would
expect to recoup this investment and any assockatad to goodwill, in addition to the price
paid for the spectrum.

Second, the way the spectrum is configured bysusey change over time, through
trading. Repackaging the spectrum so that it witside for use by TV services providing
universal coverage could involve substantial tratisa costs and take some time, if it
happens at all.

Third, a market based allocation may be diffitalteverse because potential sellers of
spectrum may “hold out” for a strategic gain, usle$ course Ofcom was able to intervene
and take back the spectrum using its administrgioxgers. However, in any case, the use of
such powers would necessarily be restricted, ierota avoid undermining market confidence
in the value of spectrum assets and thereby tih@ezft operation of a spectrum market.

Ofcom does not explicitly deal with the issue #dret” in its impact assessment. As
set out in the response to question 5, Indepennfade a partial attempt at doing this by
counting the costs to consumers denied servicaivieusal coverage for HD PSB services is
not achieved. However, this might not fully captutee social and political value of
universality.

2 para A8.481 of the consultation document
3 See Indepen’s report, section 2.2
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