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0 EXECUTIVE SUMMARY

0.1 Introduction

The term Adigital dividendo refers to the reduc
required to deliver terrestrial TV services when the transmission technology is
migrated from analogue to digital Over the last five years interest has grown in the
use of the digital dividend to support wider roll-out of other services such as mobile
broadband communications. Work is advancing in Europe to harmonise part of the
digital dividend to ensure a Europe-wide market and hence minimise the cost for
delivering such services. The proposed harmonised spectrum is in the range 790 1
862 MHz. In some countries it may be possible to release additional spectrum, on a
non-harmonised basis, which could be used for other services such as additional
fixed or mobile TV, public safety communications or programme making and special
events (PMSE) applications.

This report reviews the current situation regarding digital switchover and the
prospect for releasing and utilising a digital dividend in Greece and other European
countries.

0.2 International activities relating to the digital dividend

There have been a number of recent developments both within the International
Telecommunications Union (ITU) and at European level that have attempted to
maximise the potential benefits from the digital dividend. The 2007 ITU World Radio
Conference (WRC-07) decided to allocate 790 i 862 MHz to the mobile service on a
co-primary basis with broadcasting throughout Europe and Africa by 2015 at the
latest. In Europe, CEPT is developing detailed plans to facilitate the introduction of
mobile services in this spectrum, on a harmonised but non-mandatory basis. The
scope of the CEPT work covers technical conditions for mobile services, channelling
arrangements and cross-border co-ordination issues.

The proposed channel plan for frequency division duplex (FDD) operation in the
harmonised European digital dividend is shown below:

Figure 0.1 FDD channelling arrangement: 5 MHz block size / 30 MHz paired

791- | 796- | 80L- | 806- | 8il- | 816- 621 532 832- | 837- | 842- | 847- | 852- | 857-
796 | 801 | 806 | 811 | 816 | 821 837 | 842 | 847 | 852 | 857 | 862
Downlink D:';fx Uplink
30 MHz (6 blocks of 5 MHZ) 11 MHz 30 MHz (6 blocks of 5 MHz)

Although an alternative time division duplex (TDD) plan exists this approach is
unlikely to be suitable for large cell, wide area networks due to the difficulties of
synchronising transmit and receive signals over wide areas. For cross-border co-

2108/GDD/R/4 7
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ordination interference limits have been defined for mobile terminals, mobile base
stations and domestic television receivers.

0.3 Status of the digital dividend in individual EU countries

Although there appears to be growing support for the adoption of a harmonised
European digital dividend band, this is not universal. Some countries, such as Italy
and Belgium, have particular problems due to their extensive existing or planned
use of channels 61 1 69 for digital television. The diagram below shows which
countries have already decided to implement the harmonised band, those that are
supportive of the proposal and those that are against.

Figure 0.2 Position of EU and neighbouring countries on release of spectrum for
mobile applications in the 790 - 862 MHz band

Key:

|:| Refamming already confirmed
Il Refaming favoured

Il Refaming opposed

[] Yndecided ! Mo information

=

A number of EU countries (13 of the 27 Member States) currently have military
systems operating in this band®. However, only three of these (Belgium, France and
Germany) have specifically requested protection for these services under the GE-06
plan and our understanding is that in none of these administrations will the presence
of military services constrain the national rollout of digital TV or other commercial
services using these frequencies.

Another significant user of the UHF TV band is PMSE, which deploys wireless
microphones and temporary radio links in the band, often using frequencies that are

! source: EFIS

8 2108/GDD/R/4



FAEgis Systems Limited Digital Dividend in Greece

not being used by TV stations locally. PMSE may have less opportunity to share
frequencies with TV stations following digital switchover.

The freeing up of additional frequencies beyond the harmonised band could be
attractive for services such as PMSE or fixed broadband access, which are less
dependent on mass market economies of scale and international roaming than
mobile services and hence less dependent on harmonised frequencies. So far only
one country (the UK) has explicitly committed to release additional spectrum for
other services beyond the proposed harmonised band, although Ireland has recently
made a similar proposal and we would expect other countries to consider similar
initiatives once their digital switchover plans are finalised.

The ITU Geneva 2006 (GE-06) frequency plan forms the basis for digital TV
planning in Europe. Under the plan most countries have been allocated sufficient
spectrum to provide the equivalent of 7 or 8 national digital multiplexes. In addition,
some countries plan additional multiplexes to provide regional or part-national
coverage. There is no common approach to licensing digital TV services in Europe,
however in most cases it appears that the operator of the multiplex is independent
of the broadcasters providing the content. An occasional exception to this is in the
case of larger public service broadcasters, who may be assigned their own
multiplex(es) to carry their own programme channels.

Unlike other sectors of the electronic communications market, many DTT licences
are technology specific, to provide retailers and consumers with certainty regarding
the compatibility of digital receivers with local transmission networks. This may
become less necessary over time as new generations of set-top boxes and
integrated digital receivers acquire more flexibility. Frequencies are in general
assigned to the multiplex operator or the operator of the transmission network,
rather than to the broadcasters directly. Broadcasters typically receive licences that
entitle them to capacity on a multiplex. This differs from the situation in Greece,
where frequencies are assigned directly to broadcasters who are then required to
co-operate in setting up a multiplex operator.

0.4 Developments outside Europe

The potential value of the digital dividend is illustrated by the outcome of the recent
auction of similar spectrum in the USA, which yielded almost $20 Billion in bids,
mostly from established mobile operators. The availability of new spectrum below 1
GHz is particularly attractive both in terms of the coverage advantages relative to
higher frequency bands and the substantial bandwidth available, which almost
doubles the availability of cellular mobile spectrum below 1 GHz.

0.5 Impact of releasing digital dividend spectrum in Greece

The Greek television market comprises national, regional and local stations. There
are four national stations operated by the public service broadcaster ERT and there
will be eight national private digital stations. Regional and local stations are all

2108/GDD/R/4 9
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private and the number varies by region, with up to eleven officially licensed stations
in some areas. There are also two national pay-TV stations. All of the analogue
national and regional stations will be entitled to capacity on the digital networks once
the switchover is complete. There may also be a requirement to accommodate local
stations but this is not yet clear.

As a minimum, the post-switchover digital plan must support existing national and
regional stations, as defined in relevant legislation. ERT will operate a further two
multiplexes, one of which will be shared with the two existing pay-TV stations, and a
separate multiplex will also be licensed for mobile TV. There will therefore be a
requirement for six national multiplexes, assuming that up to four existing analogue
stations can be accommodated per multiplex. The number of multiplexes to support
regional stations will vary by region, depending on the number of existing analogue
stations.

The post-switchover frequency plan is defined in a document prepared by the
National Technical University of Athens and provides for between 8 and 12
frequencies in each of 23 defined single frequency networks (SFNs) serving 11
broader cover age. Quraralyss of thie KddiRAcy d@sdignments
made to local and regional stations under Greek Iegislation2 indicates that in all but
one of the AY(QAs there will be no more
require an additional two multiplexes (eight multiplexes in total). Our analysis shows
that all of the SFNs in the digital plan would still have sufficient frequencies to

deliver the required national and regional multiplexes even if the entire 790 i 862

MHz band were to be removed. The remai

shown in the figure below:

2 Decision 15587
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Figure 0.3 Number of required multiplexes and spare multiplex capacity available in
each ABQA, assumi ng | chaeremoVed frodnlthe digital plan

Multiplexes

ORequired multiplexes
@ Spare multiplexes

Kuq
(2]

10

11

As there could be benefit in releasing additional spectrum on a nationwide® basis,
e.g. for use by PMSE or broadband wireless access, we attempted to identify the
largest contiguous block of spectrum that could be removed in addition to the
proposed harmonised band without compromising the ability to deliver the required
national and regional services in each region. We found that the release of the
contiguous block of spectrum comprising channels 28 1 32 inclusive could achieve
this objective. In AU imaly be necessary to make use of
frequencies in the GE-06 plan that is not currently used in the Greek digital
frequency plan, however the shortfall may not arise in practice as there are fewer
regional stations in practice (declared by broadcasters) than have been officially
licensed.

Figure 4 below shows the impact of removing channels 61 7 69 and channels 28 i
32 on the number of frequencies available for each SFN in the Greek digital
frequency plan.

% Note this will not be on a harmonised basis

2108/GDD/R/4 11
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Figure 0.4 Number of required multiplexes and spare multiplex capacity available in
eachABQA, assumi ng iE&hamha8é B2sare Beinoved from the digital plan

Multiplexes

ORequired multiplexes
@ Spare multiplexes

A8 q
o

10

11

The utility of the harmonised digital dividend spectrum in Greece is highly
dependent on the entire frequency band being made available, preferably on a
national basis. Our understanding from EETT is that availability of the upper three
channels (838 i 862 MHz) might be constrained due to ongoing use by the military.
A number of options exist for dealing with this military use, including:

1 migrating the military use to a similar sized block (24 MHz) below 790 MHz

9 retaining 8 MHz of the military use in channel 65 ( the duplex gap in the
proposed harmonised mobile band) and migrating the remaining 16 MHz
to below 790 MHz

1 Migrate to another band and/or technology (several other countries have
migrated equipment from the 610 i 960 MHz band to other core military
bands)

Adopting the second option appears to have minimal impact on the ability to deliver
the required multiplexes (see figure below).

12 2108/GDD/R/4
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Figure 0.5 Number of required multiplexes and spare multiplex capacity available in
each KB QA, assumi ng 16&Hh &hirbd and 286 B2 are removed from the
digital plan

Multiplexes

O Required multiplexes
B Spare multiplexes

K8 Qq

Migrating the military to a similar sized block (24 MHz), depending on the channels
chosen, also only impacts on one AUB(JA, as showr

Figure 0.6 Number of required multiplexes and spare multiplex capacity available in
eachABQA, assumi ng 16&H &R52and 807 &2 are removed from the
digital plan

Multiplexes (Y2 of a multiplex = 1 TV station)
-2 -1 0 1 2 3 4 5 6 7 8 9 10 11 12

O Required multiplexes
@ Spare multiplexes

Regions

2108/GDD/R/4 13



FAEgis Systems Limited Digital Dividend in Greece

Any cost incurred by the military could if necessary be recouped as part of the
spectrum award process.

Conclusions

Our analysis has shown that the release of the frequencies above 790 MHz will
have no substantial impact on the ability to deliver all the digital TV stations required
under Greek legislation.

However, if channels 67 i 69 are not made available the amount of spectrum for
mobile broadband services will be reduced to just 2 x 5 MHz and much of the
benefit will be lost. Migrating military use to channels 57, 58 and 65, for example,
would largely overcome this problem.

Of lesser benefit, compared with the digital dividend, it may also be possible to
release further channels (e.g. 28 i 32) but these would not be harmonised. They
could prove useful for PMSE, public safety, or new broadcast services such as
HDTV.

0.6 Technology and market developments relevant to the digital

14

dividend

A number of ongoing developments are driving interest in the digital dividend and
may be able to facilitate the release of spectrum, for example, by enabling digital TV
services to use spectrum more efficiently. The improved performance and lower
cost of 3G services has stimulated the market for mobile broadband so that in some
markets mobile technology has a significant share of the wider broadband market.
For example, in Greece mobile broadband penetration is almost twice the EU
average and mobile accounts for approximately half of all broadband connections®.

The need for cost effective wireless broadband in rural areas is also reflected in the

Government 6 s Strategy for Electronic Communicati on:
2013, announced in February 2008. In more remote areas the emphasis will be on

wireless access and cost effective rollout in these areas will depend on access to

sufficient spectrum in harmonised bands below 1 GHz.

In the broadcast sector, the recently-adopted DVB-T2 standard offers the potential
to increase channel capacity by as much as 50% without changing the planning
assumptions. The technology is designed from the outset to be received by existing
domestic DVB-T antenna systems and to co-exist with existing DVB-T
transmissions. Whilst there are concerns relating to the availability of transmitter
and consumer equipment and the potential delay to DTT roll-out, the advantages in
spectrum efficiency of the DVB-T2 standard seem to be so great that it might be
unfortunate to entrench the older standard at this late stage.

* source: COCOMO8-41 Final, EC Communications Committee Working Document on Broadband access

in the EU: situation at 1 July 2008
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0.7

There is strong interest in the US in
technologies in parts of the TV broadcast spectrum. These technologies take
advantage of the gaps in utilisation of the UHF frequencies, by detecting which
frequencies are in use for TV transmission at a particular location and using the
remaining frequencies for relatively low power transmissions that could be used for
fixed or mobile wireless applications. Although more work needs to be done to
confirm the compatibility of these devices with high density broadcast networks and
other applications such as PMSE they may be suitable in the longer term for
delivery of wireless broadband services.

Conclusion

Cost effective expansion of mobile broadband services is likely to depend on access
to additional spectrum below 1 GHz, which in practice means the harmonised 790 i
862 MHz band. The relatively low level of fixed broadband availability, the absence
of a cable broadband platform andthe Gover nment 6 s commi t me
broadband in its strategy for electronic communications and ICT all strengthen the
case for releasing the harmonised digital dividend in Greece.

International Coordination Issues

If the majority of the neighbouring countries to Greece adopt the harmonised
approach to release 790 1 862 MHz for non-broadcasting applications such as
mobile services there will be relatively few restrictions on the spectrum use. Cross-
border agreements are already established for mobile services in other frequency
bands and it should be feasible to do the same for the 790 - 862 MHz band.
However it currently seems likely that Italy at least may decide not to adopt the
harmonisation proposal and may retain high power broadcasts in the band.

In practice, our analysis indicates that the impact of continued Italian use of the sub-
band for DTT on mobile use in Greece would be limited predominantly to
mountainous areas with relatively sparse population. An exception may be the
island of Corfu and it may be prudent to undertake a monitoring exercise there to
assess the potential problem in more detail.

It should be noted that channels 67 7 69 are included in several digital allotments in

other neighbouring countries at or near the Greek border. Although this will not be a
problem if both Greece and the neighbouring countries adopt the harmonised digital

dividend it may have an impact on any long term continued use of these frequencies
by the military.

2108/GDD/R/4 15
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1 INTRODUCTION TO THE DIGITAL DIVIDEND

1.1 Background

The term Adigital dividendo refers to the poter
spectrum required to deliver terrestrial TV services when the transmission

technology is migrated from analogue to digital. The reduction arises from the

ability for digital technology to deliver a greater number of TV stations in a given

amount of spectrum bandwidth, compared to analogue. Unlike analogue, which

requires an entire 8 MHz frequency channel to transmit a single TV station, several

digital stations can be transmitted on each frequency channel, in the form of a

Amul tiplexo. Depending on the technology, a si
more standard definition TV stations, one or two high definition stations, or twenty or

more mobile television stations. Hence at each transmitter site, fewer frequencies

are required to transmit a given number of TV stations in digital form than is the

case with analogue.

In addition to this bandwidth saving, digital technology can also tolerate higher
levels of interference than analogue, meaning that less geographic separation is
required between co-channel transmitting sites. It is also possible to use the same
transmission frequency at multiple sites within a given region (typically up to
approximately 100 km radius), providing the content being transmitted is the same.
Both of these factors contribute further savings in the amount of spectrum required
to transmit TV services in digital format.

Over the last five years interest has grown in the use of the digital dividend to
support the wider rollout of non-broadcast services such as mobile broadband
communications. Work is now underway to harmonise part of the digital dividend in
European countries, to provide network operators and equipment vendors with a
Europe-wide market, minimising the cost for provision of such services. Additional
frequencies beyond the harmonised digital dividend may be available in some
countries and could be used for a variety of other services, such as public safety
communications, fixed wireless access or programme making and special events
(PMSE).

This report reviews the current situation regarding digital switchover and the
prospect for releasing and utilising a digital dividend within Greece and other
European countries.

16 2108/GDD/R/4
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1.2 Services and Applications that could make use of the digital
dividend

The four main service categories that have been identified as potential users of any
digital dividend spectrum are:

1 Public Mobile / Wireless Telecommunications services

Public Safety services,

1
1 Programme Making and Special Events (PMSE) services and
1

Additional fixed or mobile broadcast TV services (standard or high

definition).

The following table considers what spectrum within the TV broadcast bands might

be best suited to these and other more speculative applications:

Table 1.1 Suitability of digital dividend spectrum for various applications

Service Suitable Comments
spectrum
Mobile telephony / | 7907 862 MHz Proposed harmonised band agreed at
broadband WRC-07 and being promoted by EC and
CEPT.. Need economies of scale so
unlikely to be feasible for countries to
adopt a non-harmonised approach.
Broadband Anywhere in Potential in some countries for a lower
access to UHF band sub-band that could be used for fixed
sparsely wireless broadband. Could be below the

populated areas

proposed harmonised mobile band
(though equipment costs may then be
higher), or mobile networks operating in
the harmonised band could also be used
to deliver fixed access in remote areas.

Public Safety

Lower half of the

Ideally spectrum close to existing

Communications | bands allocations which are 3851 390 MHz
paired with 3951 400 MHz (e.g. New
Zealand plan to use 494 i 502 MHZS).

PMSE Interleaved May be more difficult to find suitable

spectrum within
while space

spectrum due to more intensive use by
digital. Would require transmitter power

® See http://www.mcdem.govt.nz/memwebsite.NSF/Files/Ministers%20forums/$file/Radio-comms-for-

PPDR.pdf
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FDD duplex split

Service Suitable Comments
spectrum
spectrum restrictions for radio microphones

Possibility of using central 12 MHz centre
gap between the down and up-links of a
mobile sub-band

Below 790 MHz

UK have proposed to use Ch38

Note it is expected that large scale
events would require more than 24 MHz
of contiguous spectrum

Broadcasting
(more
programmes),
local television,

Anywhere in the
band VHF or
UHF band

AWhite 5s

Use of DVB-T2 technology would provide
extra capacity on the multiplexes of at
least 30% which could support additional
programmes, local television or HDTV.

HDTV etc
for low power
transmitters e.qg.
local, in-fill
Mobile TV Middle of the Compromise between aerial efficiency
UHF band and separation from 800 / 900 MHz
preferred mobile bands
Low power White spaces There is also the proposal to use
devices cognitive radio in the white spaces which
could allow higher powers to be
deployed
Military Currently in 790 | Possibility of sharing with Public Safety in
communications T 862 MHz lower half of the bands or around 400
band. MHz.
®*The term Awhite spacesdo refers to operational

particular locations but may be usable at those locations for other applications (see section 6.4 for a

further information)
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2 INTERNATIONAL ACTIVITIES AND DECISIONS

2.1 Introduction

The nature of TV broadcasting (in particular the use of high power transmitters on
elevated sites to maximise reception coverage) necessitates an international
approach to planning radio spectrum. A major re-planning exercise was undertaken
in 2006 in the form of a 2-stage ITU Regional Regulatory Conference (RRC) to
update the previous analogue plan. A key output from the RRC was a definitive list
of frequency assignments and allotments for each country in ITU Region 1
(essentially Europe, Africa and the Middle East), referred to as the GE-06 (Geneva
2006) Plan. The assignments and allotments were intended to ensure that digital
TV broadcasts and other compatible transmissions can be undertaken with minimal
risk of interference between countries. In its concluding statements the RRC
acknowledged that there would be a digital dividend arising from switchover, which
could provide greater bandwidth to existing mobile and other services. It should be
noted that it is possible to make changes to the GE-06 Plan through agreements
with neighbouring countries.

At the ITU World Radio Conference in 2007 (WRC-07) the band 7901 862 MHz
was allocated to the Mobile Service on a Primary basis in Region 1, which includes
Europe and Africa. All the countries in Region 1 will have a co-primary mobile
allocation for the 790 1 862 MHz band from 2015 (in some countries this is already
the position). The outcome of WRC-07 resulted in a call for compatibility studies
with other primary services and at the next WRC in 2011 there is an Agenda Item
(1.177) that covers these compatibility issues.

2.2 CEPT Activities relating to the digital dividend
2.2.1 Overview

CEPT is currently concluding a number of parallel activities relating to the digital
dividend in response to mandates from the European Commission (EC). These
activities are summarised below and described in detail in Annex A.

Prior to the WRC-07 decision, the CEPT was requested by the EC to address the
possibility of harmonising a sub-band for bidirectional mobile communications whilst
assuring zero or minimum impact on the GE-06 plan and with a view to deployment
of such services throughout the EU. International harmonisation of spectrum is

" WRC-11 Agenda item 1.17 dnvites ITU-R to consider results of sharing studies between the mobile
service and other services in the band 790-862 MHz in Regions 1 and 3, in accordance with
Resolution 749 (WRC-07), to ensure the adequate protection of services to which this frequency band is

allocated, and take appropriate actiond .
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22.2

crucial to ensuring the widespread availability of low cost mobile terminals, since the
cost of terminals is very much a function of the economies of scale achieved in
serving large international markets. The output of this work was CEPT Report 22°,
which concluded that the preferred sub-band for a harmonised digital dividend was
the upper part of the UHF band and should include as a minimum channels 62 to 69
inclusive (798 1 862 MHz).

Following the WRC-07 decision, the EC issued a second mandate to CEPT on

specific issues that required study in the 790 i 862 MHz band, which was identified
for mobile services at WRC-07. This mandate focused on the following three areas
relating to deployment of mobile and PMSE equipment in the 790 7 862 MHz band.

 Technical conditions
1 Channelling Arrangements
9 Cross-border co-ordination.

The current status is of the work is summarised in the following sections and
addressed in more detail in Annex A.

Technical Conditions for Mobile Networks

Draft CEPT Report 30 has been input into the June ECC meeting for approval to go
for public consultation. The report defines the least restrictive conditions based on
the block edge mask (BEM) approach.

The block edge masks, however, do not provide full protection of victim services and
to resolve the remaining cases of interference additional mitigation techniques may
need to be applied and possible approaches are provided in Annex 4 of the draft
report.

In adjacent geographical areas (co channel or adjacent bands), the BEM has to be
applied in conjunction with other conditions necessary for the coexistence between
ECN systems and other applications. This can be done at a national level by
deriving power flux density (pfd) values for areas within the territory of one
administration or with cross-border coordination developed by bilateral or multi-
lateral agreements.

2.2.3 Task 2 - Channelling arrangements

20

Draft CEPT Report 31 has been input to the June ECC for approval prior to public
consultation. This draft report provides information on the background
considerations that resulted in the development of the preferred harmonised
frequency arrangement which is 2 x 30 MHz with a duplex gap of 11 MHz and block
sizes of 5 MHz paired and with reverse duplex direction (see the figure below).
Individual administrations which do not wish to use the preferred harmonised

®Report B from CEPT to the European Commineasi on
considerations regarding har moni endtliy@i®8.opt i ons
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frequency arrangement or do not have the full band available have the option of

considering:

1 partial implementation of the preferred frequency arrangements

9 TDD frequency arrangement

1 mixed TDD and FDD frequency arrangement, or

1 implementation of a 1 MHz raster.

Figure 2.1 Band Plan currently proposed by CEPT for mobile services in the 790 i 862

MHz band

791- | 796- 801- 806- 811- | 816- 821 -832 832- 837- 842- 847- 852- 857-
796 801 806 811 816 821 837 842 847 852 857 862
Downlink D;’;J'f" Uplink
30 MHz (6 blocks of 5 MHz) 11 MHz 30 MHz (6 blocks of 5 MHz)

The FDD duplex gap could be used for a number of possible services but the ECC
has concluded that studies in CEPT should assume the use of wireless
microphones noting that the resulting technical framework might also be used by

other applications.

In addition a Draft ECC Decision on the harmonised conditions for Mobile/Fixed
Communications Networks operating in the band 790 i 862 MHz was approved at
the 32" ECC PT1 meeting at the end of April to go to the ECC meeting in June for

approval prior to public consultation.

2.2.4 Task 3: Cross border coordination issues

Draft CEPT Report 29 addresses cross-border co-ordination issues and the
document received no comments before the closing date of the public consultation.

The draft report notes that incoming co-channel and overlapping channel

interference from broadcasting networks into mobile service base stations in areas
adjacent to the border is likely to be the main issue. This is not surprising given the
much higher power levels deployed by many broadcast transmitters relative to
mobile base stations. The draft report also notes that if countries do harmonise the
channels 617 69 for mobile services cross-border co-ordination will need to be
developed similar to that specified in ECC Rec(08)02 for GSM and other services in

the 900 MHz band.

The Draft Report defines trigger field strengths for international co-ordination,
based on the GE-06 Agreement. The trigger levels for mobile base stations range
from 8.2 to 18 dBuV/m, depending on the type of mobile system and whether a 10

metre or 20 metre antenna height is assumed.

225 PMSE

The Draft CEPT Report 32 has been submitted for approval to go out for public
consultation at the ECC June meeting. The report investigates approaches needed

2108/GDD/R/4
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to ensure that PMSE systems can continue to operate in the UHF band as well as
alternative common solutions outside the UHF band.

In the draft report it is recommended that the PMSE applications in the 470 7 790

MHz band should primarily be the PMSE applications that require some protection

(i . e. ACritiagl basadchi evaddi byma ficontroll edo a
and could be achieved by administrations via individual licensing regime (see ECC

Rec. 70-03) or by specifying the type of equipments allowed to operate in this band.

This could increase the efficiency of the spectrum usage and in most cases would

provide sufficient amount of spectrum for average demand and in some cases also

for peak demand.

2.2.6 Replanning of broadcast services to free up the 7907 862 MHz band

A further report is being developed to provide guidelines to help administrations to
re-channel broadcasting networks to use channels 21 i 60 where necessary and to
release channels 61- 69 through bilateral / multilateral agreements. It also covers
the situations where additional resources may be required for broadcasting in the
UHF band, or where an administration does not wish to make a change because of
a neighbouring country wishing to introduce a mobile service or to use additional
resources for broadcasting.

The report is scheduled to be finalised at the next meeting of TG4 in September
2009.

2.3 European Commission (EC) activities relating to the digital
dividend

The EC6s Radi o Spectrum Policy Group (RSPG), ar
issues set up by the EC in 2002, is re-visiting one of its Opinion papers on the

spectrum policy implications of digital dividend, RSPG Opinion 07-161°, in light of

developments in technology and applications. The RSPG review will examine how

the digital dividend can be used on a technology and service neutral basis, while

promoting new and innovative applications and services. It will also input to the EC

to assist it in defining a digital dividend roadmap for Europe.

In November 2009, the RSPG plans to deliver a second opinion, concerning the
ongoing debate on the co-ordination of digital dividend spectrum in Europe. The
expectation is that this opinion will affirm that the EU needs more involvement in
these matters. The opinion is also expected to recommend a range of methods for
more effective spectrum usage. In the meantime, the EC is putting pressure on
Member States to meet the deadline for the full transition to digital television by
2012. On 16" February, the EU executive explained that countries currently fall into
three different groups:

° See http://rspg.groups.eu.int/doc/documents/opinions/rspg07_161 final_op_digdiv.pdf
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Those where analogue TV has already ceased (Germany, Finland,
Luxembourg, Sweden and the Netherlands),

Those which intend to complete the transition by 2010 (Austria, Denmark,
Estonia, Spain, Slovenia and Malta), and

The other countries planning on making the transition by 2012.
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3 STATUS OF THE DIGITAL DIVIDEND IN INDIVIDUAL EU COUNTRIES

3.1 Overview

24

To date six EU countries (Finland, France, Germany, Spain, Sweden and
Switzerland) have already decided to release the 790-862 MHz band for mobile
services. Other countries, including the UK, have expressed support for the
principle of releasing this spectrum but others, such as Italy, are opposed to
mandatory release, on the ground that they plan to make extensive use of these
frequencies for digital TV. Reservations have been submitted to CEPT about the
recommendation of Draft Report 22 by Belgium, Portugal, Russia and Spain. The
map below shows the current position of EU and neighbouring countries on the

release of 790 i 862 MHz, where this is known.

Figure 3.1 Position of EU and neighbouring countries on release of spectrum

in the 79071 862 MHz band

Key:

|:| Refamming already confirmed
Bl Refarning favoured

Il Refaming opposed

[] UYndecided /Mo infarmation

x

It was noted in a recent consultation document by the UK Regulator Ofcom on

clearing the 800 MHz band®thatiif r om di scussions

1% See http://www.ofcom.org.uk/consult/condocs/800mhz/

we have
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number of other European countries are likely to follow suit over the coming months.
The reason that these countries are planning to release more spectrum in the upper
band is that, for various reasons, this spectrum is likely to be particularly suitable for
new generations of mobile broadband services, though other uses are also
technically possible.o

Where countries are reluctant to adopt the harmonised spectrum, this is usually due
to extensive reliance on these higher frequencies in the digital networks i e.g.
Spain, which until recently did not support the digital dividend, has three national
single frequency networks operating above 790 MHz which would need to be
completely re-planned if the spectrum were to be re-farmed. In some cases it might
not in reality be such a problem as we note that in, for example, Belgium, Germany
and the Netherlands only a small percentage of the population use terrestrial
networks as the primary source of TV with the majority using cable. There are
therefore likely to be strong economic arguments to make the upper band available
for other technologies.

A more detailed consideration of the situation in some individual EU countries is
presented in section 3.3.

3.2 Typical DTT multiplex requirements in European countries

The RRC-06 planning process required each Administration to submit their digital
requirements and in the GE-06 plan there are a number of examples where there
has been a large number of frequency channels associated with a particular
transmitter site or allotment area. In practice some countries are now planning to
use substantially fewer frequencies than were included in the GE-06 plan which
should provide more flexibility in releasing channels 61 7 69.

In order to ensure equitable access to the UHF spectrum, each country was

all ocated a specific number of national il ayer s
essentially a set of frequency assignments or allotments which can provide the

capacity of a single 8 MHz channel across the whole of the country. Examples of

'layers' can include:

1 a multi frequency network (MFN) providing ubiquitous coverage for a
national multiplex using a different frequency at each transmitter site or
allotment area

1 anational single frequency network (SFN), providing universal coverage for
a single multiplex using the same frequency at every location

1 aset of assignments intended to allow the operation of local or regional
multiplexes that collectively cover the country completely

Under the GE-06 plan, most countries were awarded 7 or 8 national DTT layers in
the UHF band and one national DTT layer in the VHF band.
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The table below provides information on the number of layers received by each
country at RRC-06 in the UHF band and (where available) the latest information on
the number of multiplexes planned in each country. There were no indications as to
the expected use after analogue switchover as most Member States considered it
premature to draw any conclusions at the stage of the initial development of DTT.

Table 3.1 Number of national DTT Layers allocated to each country under the GE-06
plan

Country Layers Current Plans

Austria 7 Expected to have 6 in total

Belgium 7 Expected to have 8 in total in Flanders region
Czech Republic 7 Expected to have 4 in total

Denmark 7 At least 5

Finland 7 4 Multiplexes were operating in Oct 2008 but

expected to have 6 multiplexes for DTT, 2 for
DTT local and 2 for HDTV DTT.

France 8 Currently 7 multiplexes (5 SDTV plus 1
HDTV and 1 mobile TV) but there are plans
to extend this to 13 through bilateral
negotiations. These will comprise 11 DVB-T
networks (95% population coverage) and 2
DVB-H networks (70% population)

Germany 7

Hungary 7 5 multiflexes

Ireland 8 Expected to have 6 in total.

Italy 8 8 Multiplexes were operating in Oct 2008 but
no indication of expected number in total
after switch over

Latvia 7

Lithuania 8

The Netherlands 7 5 multiplexes

Norway 7

Portugal 7 Expected to have 6 multiplexes in total

“sourceeAnnex 1 to the draft RSPG Opinion on AEU Spectrum Pol |

Dividendo
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Country Layers Current Plans

Romania Expected to have 8 multiplexes in total
Slovakia 7

Slovenia 7

Spain 12 5 Multiplexes were operating in Oct 2008 but

no indication of expected number in total
after switch over

Sweden 7 Currently 6 multiplexes have been licensed.
Expected to have 7 in total.

Switzerland 7 6 multiplex for DVB-T in some regions. Also
DVB-H"
UK 8 6 - allows DTT to match analogue coverage

and to expand capacity to around 10 times
that of analogue

Note: The information on expected total multiplexes is mainly obtained from EPRA Information paper on

status of digital television. 28"™ EPRA Meeting, Dublin, 29 i 31 October 2008. Document EPRA/2008/12.

It can be seen that in most countries 7 or 8 national layers have been allocated.

3.3 Current status of the digital dividend in specific EU countries

Many EU countries have commenced their switchover from analogue to digital TV
and some have already switched off the analogue transmissions. The flexibility to
accommodate a digital dividend, especially where this is harmonised with other
European countries, varies from country to country depending on the extent to
which the affected channels are used for digital TV and the importance of terrestrial
TV relative to other platforms such as satellite or cable. The following sections
summarise the current status of the digital dividend in a number of European
countries.

3.3.1 Belgium

In Belgium, 97% of the population use cable systems to access TV programmes.
60,000 homes are dependent on the terrestrial platform for primary TV viewing and
up to 180,000 households access TV using both cable and over the air TV. An
impact analysis undertaken by Belgium concluded that the introduction of a sub-
band for non-broadcast applications would have a significant impact on existing
broadcast services. In particular, it is noted that there a disproportionately high
number of allotments in the plan using channels located in the upper part of the 470
i 862 MHz band. The report also states that a significant re-planning of the GE-06

12 See http://www.dvb.org/about_dvb/dvb_worldwide/switzerland/index.xml
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3.3.2

28

allotments would be needed for Belgium to accommodate a harmonised digital
dividend and this is not considered acceptable to the communities in Belgium.
Belgium has 14 GE-06 allotments in total, 5 of which can deliver at least 5
multiplexes. If channels 61 7 69 are refarmed, no allotments can deliver more than
3 multiplexes, so there would be a considerable impact on UHF DTT provision in
Belgium.

France

A study conducted by Analysys and Hogan & Hartson™ examined the most efficient
way of using the spectrum released by the digital switchover in France, which is
expected to take place before the end of November 2011. The study considered

two distinct scenarios. In the first scenario(refer r ed t o as &éshari

ng the di

di videndd) , it was assumed that the part of t he

other than broadcasting (e.g. mobile TV and mobile broadband) and in the second
scenario (referred to as ¢ atuhd entrespectoum |
was allocated to the broadcasting service.

The results showed that the first scenario satisfied the quantitative tests set by the
French parliament for digital television (i.e. minimum number of multiplexes and
minimum population coverage). Therefore, it was concluded that allocating a sub-
band of the UHF frequencies to other services ensures more efficient use of the
spectrum. In line with the study results, the French Digital Dividend Commission
presented its recommendations to the Prime Minister on the 23" July 2008.

According to these main recommendations, the sub-band 790 i 862 MHz should be

offered to provide national fixed and mobile high speed broadband services and
France should be in favour of harmonising the sub-band 790 7 862 MHz for mobile
services in the EU.

There will be a need to migrate military systems from the 830 i 862 MHz band. In

the past it has been necessary to migrate the military from the 1800 MHz and 2 GHz

bands i see Annex C for more details. The cost of the refarming was paid through
a refarming fund managed by the regulator (ANFR) and the Ministry of Defence
planned the refarming operation in a five to six year plan. There is still the potential
to adopt the same approach for the 830 7 862 MHz band with money being
advanced to the military and then having the operators, for example, paying back
the fund. Although in practice this may not be necessary depending on the age of
the equipment and the possibility to continue to utilise the spectrum, on a limited
geographic basis, while migrating to alternative spectrum.

¥ See

http://www.analysysmason.com/PageFiles/4324/Valuation%200f%20the%20digital%20dividend%20in%2

OFrance%20(English%20Version).pdf for the Executive Summary in English
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3.3.3 Germany

In Germany 95% of German households have access to TV services via cable and
satellite. The telecommunications industry has put pressure on the German
States™ to allow part of the UHF spectrum to be used for other services, for
example providing broadband services to rural areas. In CEPT Report 22 it was
noted that Channels 611 63 and 67 i 69 are currently used by the military but that
there may be civilian use in the near future for these channels.

In February 2009 the German Government announced plans to use a large portion
of the digital dividend, as part of a larger strategy, to support broadband services ™
and ensure broadband access for all households in Germany by 2010. It was
proposed to use the spectrum, which will be auctioned, to enable operators to
deploy wireless and mobile broadband services in rural areas that are currently
outside the reach of DSL or cable.

The proposed changes to the frequency plan to allow for non-broadcasting use of
the digital dividend spectrum received State approval (a Bundesrat decision) in June

2009.

3.3.4 lIreland
The lrish regulator, ComReg, has released a cor
Dividendinlreland-a new approach to spect?eum use in the
ComReg is of the view that Irelandés digital di

economy and therefore wants to optimise the amount of spectrum that is released,
taking into account:

1 the EC proposal for a harmonised non-mandatory sub-band from channels
61 to 69 for non-broadcasting applications, and

1 the requirement under existing nationally legislation to provide 6 DTT
multiplexes

The consultation explores three main digital dividend spectrum proposals:

1 Mixed usage of the UHF band by broadcasting and non broadcasting
applications

1 Use of the channels 61 to 69 for non-broadcasting services on a service
and technology neutral basis, and

1 Possibility of releasing further spectrum within the channel range 21 to 60
(e.g. channels 36 and 38) on a service and technology neutral basis.

4 Sixteen state governments (Lander) control and allocate broadcasting spectrum.

15 See http://www.telecompaper.com/news/article.aspx?cid=659108#

16 See http://www.comreg.ie/_fileupload/publications/ComReg0915.pdf . The Consultation Document was

released on 12 March 2009.
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In the case of the additional sub-band it is noted in the consultation that this would
require further adjustment of the spectrum reserved for broadcasting and would
need to be evaluated on the technical and economic merits. Also decisions made
by other administrations would influence the availability of equipment for non
broadcasting applications but currently such proposals are unclear except a
proposal from the UK to clear a lower sub-band comprising channels 31 to 37
inclusive.

3.3.5 ltaly

It was reported in a recent Study by Europe Economics for Irish Regulator

ComReg'’t hat | talyds communications regulatory aut
the first major portion of the DTT spectrum, on an equal basis, to the 3 main

terrestrial broadcasters (RAI, Mediaset and Telecom lItalia Media). Also the

decisions of Agcom as well as of the Ministry of Telecommunications strongly hint

that spectrum available after switchover will be used largely or solely for

broadcasting purposes. This is consistent with comments that Italy is reluctant to

have a common European strategy for the Digital Dividend and spectrum in

general®,

3.3.6  The Netherlands

CEPT report 22 noted that the harmonisation of the upper part of the UHF band will
be constrained as 5 multiplexes are already licensed until 2017 and use all available
frequencies. Some frequencies are not available during the transition phase due to
the protection requirements of analogue TV and existing military use in neighbouring
countries. These frequencies are expected to become available in 2012, after which
it should be technically possible to release at least part of the 790 i 862 MHz band
for other services. However the amount of spectrum that could be made available
may be limited to 6 x 8 MHz.

3.3.7 Slovakia

Slovakia has recently undertaken a consultation®® on digital TV which included the
potential use of 790 1 862 MHz for mobile broadband services.

3.3.8 Spain

As noted earlier the release of the upper portion of 4707 862 MHz is likely to be

di fficult due the widespread use of these chanr
reservations about the harmonisation proposal, noted in CEPT Report 22, stated

that the release of channels 62 1 69 was the worst of the four release options

¥ fHow Ireland can best benefit from its digital dividend, Europe Economics

18Report from Policy Tracker titled: fARegulators chairman ¢

February 2009.

° gee : hitp://www.teleoff.gov.sk/index.php?ID=1501
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originally considered for Spain. After switchover new multiplexes will be allocated
and Spain indicated that 5 layers will need to be allocated to DVB-T in the channel
6171 69 range taking into account that 7 multiplex are already operational. Also all
the existing Digital Terrestrial TV layers use some frequencies in the upper part of
the spectrum and this includes 4 nationwide SFN multiplex in the channels 66, 67,
68 and 69.

However despite these issues Spain has decided to release the 7907 862 MHz
band for mobile services.

3.3.9 Sweden

Digital switchover was completed in Sweden in October 2007and it was decided that
spectrum the 790 - 862 MHz band will be auctioned and allocated for other services.
The broadcasters had initially requested access to the entire UHF band to allow for
the migration of the DTT platform from MPEG-2 to MPEG-4, along with the possible
transition to DVB-T2.

3.3.10 Switzerland

Digital switchover in Switzerland was completed in 2008. It has been decided to
allocate the 790 1 862 MHz band to mobile broadband. The Swiss government said
use of this spectrum will enable excellent mobile broadband coverage of rural areas
while offering good penetration into buildings.

3.3.11 Turkey

Turkey has indicated its support for the harmonisation of the upper band of 470 i
862 MHZz.

3.3.12 UK

The UK was the first country in Europe to plan specifically for the release of a digital

dividend on completion of digital switchover. In 2003 the regulator announced plans

to release a smaller, upper band of 48 MHz in the range 806-854 MHz (channels

63-68); and a larger, lower band of 64 MHz between 550 MHz and 630 MHz

(channels 31-35, 37 and 39-40). This was prior to any moves at European level to

harmonise the digital dividend. However, in the recent consultation Ofcom?®! is

proposing to clear Channels 61 and 62, which were originally planned for DTT and

Channel 69 which is used for PMSE (including radio microphones) to align the

upper digital dividend band wi tshqueddePT6s har moni
Ofcom has proposed that PMSE use should migrate from channel 69 to channel 38.

Currently approximately 1,700 users are licensed to use channel 69 in the UK and
these account for most wireless microphone users. Wireless-microphone users in

% CEPT Report 22, Annex A6

2 see http://www.ofcom.org.uk/consult/condocs/800mhz/800mhz.pdf
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the UK place great value on channel 69 because it is adjacent to interleaved
spectrum in channels 67 and 68 which are currently used for analogue terrestrial
television but not heavily so. This means they afford microphone users access to
the 24 MHz in channels 67-69 on a near-UK-wide basis. It was therefore important
to identify alternative spectrum and a number of different options were considered,
including:

1 Interleaved spectrum. There are technical similarities with Ch 69 and
availability of equipment across the UK. The main concern was that with
more intensive use of the lower channels it may become more difficult to
find suitable interleaved spectrum for PMSE.

1 Channel 38. This can provide 8 MHz of spectrum on a UK-wide basis and
will be next to interleaved spectrum in and above channels 39 and 40 so is
very similar to Ch 69.

9 FDD duplex split. The possibility of using the 12 MHz centre gap between
the down and up links of the mobile sub-band is under consideration and is
it would need to be used by low power devices it would be suitable for
wireless microphones. If this approach is adopted across much of Europe it
could offer economies of scale. The issue is when it would be possible to
start using this spectrum.

I Channel 70 (8621 870 MHZz). This has been identified for greater licence i
exempt use and would not be suitable for professional requirements.

I 178571 1800 MHz. This spectrum is allocated to digital wireless
microphones but not currently used.

Ofcom has consulted on Channel 38 which they consider to be the preferred option
technically, economically and on the basis of coverage.

This proposed solution will reduce the amount of spectrum that can be cleared in
the lower part of the band (now channels 31 - 37). In the Ofcom consultation it is
mentioned that identifying harmonised spectrum in the lower bands is likely to be
very difficult.

3.4 Extent of analogue broadcasting in the 7901 862 MHz band

32

It is interesting to note that there is limited use of the 790 i 862 MHz spectrum for
analogue TV assignments. This was due to the band 7907 862 MHz being
allocated to other services such as mobile and fixed in a number of countries. The
figure below compares the percentage of UHF assignments in each country that
are in the 790 17 862 MHz band. If the channels were uniformly distributed
throughout the band the expected percentage would be 18.4%. It can be seen that
in many countries, as Greece, there are no analogue TV assignments and in most
others there are relatively few compared with the rest of the UHF band.
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Figure 3.2 Percentage of analogue UHF assignments in channels 61-69
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3.5 Other Uses of the UHF Band in European Countries

A number of countries have part(s) of the UHF band that are currently allocated to

other (non-broadcast) uses such as military, radio astronomy or PMSE services.

The following sections review the extent of such use and the likely impact on digital

switchover and the digital dividend.

Military Use

According to information available on the European Radiocommunications Office

Frequency Information System (EFIS)? there are a number of countries that

currently have Defence systems operating in the upper part of the UHF band.

However only Belgium, France and Germany specifically requested protection of

these systems under the GE-06 frequency plan.

Table 3.2 Current Military use of UHF spectrum in Europe

Country Frequency Range (MHz) | Usage

Belgium 83017 862 Tactical radio relay

Bulgaria 7661 814, 822 - 862 Defence systems (shared with DTT)
Cyprus 7907 862 Defence systems

Denmark | 79071 814, 838 - 862 Tactical radio relay

Finland 79071 822, 838 - 862 Defence systems (shared with DTT)

2 hitp://www.efis.dk/views2/search-general.jsp;jsessionid=FFE34B2B33D86B8740C922B661BD4C17
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3.5.2

34

Country Frequency Range (MHz) | Usage
France 8301 862 MHz Limited military use at specific sites,
expected to cease by 2012
Germany | 79071 814, 838 - 862 Tactical radio relay, expected to cease
by 2012
Hungary 7981 814,83071 846 Aeronautical military systems
Latvia 790 - 862 Tactical radio relay (shared with DTT)
Lithuania | 790 - 862 Defence systems (shared with DTT)
Poland 79071 814, 830 -838, 846 | Aeronautical military systems
- 862
Romania | 7661 790, 7901 838, Defence systems (shared with DTT)
838 - 862
Slovakia 7907 806, 8061 808 Aeronautical navigation
838 - 862 Defence systems (shared with DTT)
Slovenia 790 - 890 Defence systems

In the | atest version of ERC Report 25,

and Utilisations Covering the Frequency range 9 kHz1 2 7 5 &Hdated May
2004, it is mentioned that CEPT Administrations agreed to clear the band 6451 960
MHz of assignments to aeronautical radionavigation service by 2008. Also in the
bands 790 i 838 MHz and 738 i 862 MHz there is a footnote (EU2) indicating civil
military sharing of the spectrum.

Programme Making and Special Events services (PMSE)

The 4707 862 MHz band is of great importance to broadcasters for PMSE services,
in particular radio microphones, in-ear monitoring, portable audio links, talk-back,
wireless intercom, mobile and temporary audio links. For example, in the UK the
4707 862 MHz range accounted for 58% of all PMSE frequency assignments in
2006 and in Greece there is already first hand experience of the demand posed by
major events such as the 2004 Olympics. The alternative frequency band 1785 i
1800 MHz which was made available for digital radio microphones, in-ear
monitoring and portable audio links is rarely used and has been allocated to other
use in some countries Furthermore, the requirement for PMSE services is
increasing, reflecting growth in the number of TV and radio channels and major
sporting and cultural events. Digital switchover will have a significant impact on
PMSE, since digital technology enables more intensive use of frequencies than
analogue.

2 gee http://www.erodocdb.dk/docs/doc98//official/pdf/rep025. pdf
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It can be seen in the figures below that there was considerable use of the 790 1 862
MHz band during the 2004 Athens Olympics.

Figure 3.3 Channels assigned to PMSE during the Athens Olympics in 2004
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frequency requirements in 2012 which, compared with CEPT ECC Report 2,

published in 2002, are higher in almost all cases. The figure below shows the

estimated demand for radio-microphones, in-ear monitoring and portable audio links

for various applications. The estimates are provided for both wide-band (200 kHz)

and narrow-band (15 kHz) channels.

Figure 3.4 BroadcastersdPrognosis (October 2008) of future situation for
Radio-microphones, in-ear monitoring and portable audio links

160
140
120
100
BMin

80
OAve

No. of channels

60

40

20

0

Studio Studio ENGTV ENG TV SAB/SAP SAB/SAP SAB/SAP Sports etc Sports etc Sports etc  Major Major Major
prod WB  prod NB wB NB Micro WB Micro NB Audio WB O/B Micro O/B Micro O/B Audio  events events events
WB NB wB O/B Micro O/B Micro O/B Audio
wB NB WB

2108/GDD/R/4 35



FAEgis Systems Limited Digital Dividend in Greece

36

Currently analogue wireless microphones dominate the PMSE market as they have
high audio quality and reliability, transmit in the real time (no digital compression
delay) and, because of economies of scale and well-established products, relatively
low cost. The down-side is that they cannot be used adjacent to each other simply
by dividing the spectrum into equally spaced channels because of limitations due to
intermodulation products. The figure below provides an indication of spectrum
requirements and it can be seen that as the number of channels in use at a venue
increases the amount of bandwidth required increases disproportionately.

Figure 3.5 Recommended channels per MHz for analogue wireless
microphones (Source: Sennheiser)
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It will be essential that sufficient spectrum is made available for PMSE, especially as
the availability of interleaved spectrum may be reduced through switchover. It may
be necessary to consider the use of alternative technologies and spectrum.

Digital wireless microphones are relatively new and all the channels can be used but
the biggest challenge is the latency (delay) due to converting the audio signal to
digital and the need for compression to reduce the bandwidth. The biggest
challenge for digital is when wireless microphones are used in high-end professional
usage scenarios and it is essential that there is audio / performer lip
synchronisation. Digital equipment is used in the US, on a limited basis, without
compression and bandwidths up to 800 kHz are required compared with 200 kHz for
FM in Europe. The timescales for mainstream adoption of digital technology are
expected to be between 7 and 10 years.24

Another important consideration for PMSE is tuning range especially for
professional users where there may be contiguous channels that can be used for
PMSE. Wideband tuners however have significant disadvantages in highly

*Source: fAPotential for more efficient spectrum

See http://www.ofcom.org.uk/radiocomms/ddr/documents/wirelessmics.pdf
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congested RF environments as they are more likely to pick up interference than
narrow band. High-end analogue professional microphones can typically tune over
24 t0 36 MHz (371 4 TV channels) and are expensive while cheaper products will
have significantly less flexibility. There are products available that can cover the
frequency range between 450 and 960 MHz using selectable receiver units with 90
MHz bandwidths. Manufacturers, to reduce development and manufacturing costs
and optimise economies of scale, prefer to produce systems that are capable of
operating over a broad range of frequencies and so are applicable to multiple /
global markets. In some countries, such as the UK?, specific channels were also
identified for PMSE. Ideally the outcome of the switchover to digital should take into
account the need for sufficient spectrum to be made available to PMSE in the VHF
and UHF bands especially as the PMSE industry has a limited market compared
with, for example, cellular and it is difficult to take advantage of economies of scale.

3.6 Licensing approaches for digital TV
3.6.1 Introduction

We have been asked by EETT to assess the current approach to licensing DTT in
Greece, in terms of how this compares with other countries and whether there may
be scope for improvement to the licensing process. Whilst a detailed analysis of
licensing would involve significant additional work and is beyond the scope of the
current study, we present in the next sections a summary of the different
approaches to DTT licensing and some examples of the process that has been
followed in individual countries.

3.6.2 How to license?

One of the main aims of spectrum licensing is to ensure efficient use of the limited
available spectrum. For digital TV it is important that the licensing approach
encourages the adoption of more spectrally efficient technologies while ensuring the
required level of TV coverage and services is maintained. It is also important for the
regulator to ensure that consumers are aware of the hardware (set top boxes,
antennae etc) that is required to ensure continued reception of TV after switchover.

As already noted, a fundamental difference between analogue and digital
broadcasting is that multiple TV stations can be accommodated on a single
frequency channel. Some large broadcasters such as ERT may provide sufficient
programme channels to make up one or more entire multiplexes and in such cases
it is practical to grant a licence to the broadcaster that includes the right to use
specific frequencies for the transmission of the multiplex(es). However, for smaller
broadcasters there will be a need to share a multiplex with other broadcasters and

% |n the UK channels 67 i 69 were used with ch 69 being used for 6.42% of the assignments during

2006.
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this raises the question of how to license the frequencies on which the multiplexes
transmit.

Essentially there are two options available, namely:

i) license the frequencies to one or more individual multiplex operators, who
then make capacity available to individual broadcasters either on a
commercially negotiated basis or under direction from the regulator

i) license the frequencies directly to individual broadcasters who are then
required to make the necessary arrangements to combine their content onto
one or more multiplexes.

In most countries, the frequencies are licensed to multiplex operators, who have
some freedom to vary the parameters of the multiplex. Making more efficient use of
the licensed frequencies (e.g. by using improved technology to accommodate
additional stations) the multiplex operator can increase its revenue (since
broadcasters generally pay a commercially negotiated or regulated rate for multiplex
capacity) and there is therefore an incentive to improve efficiency.

Where frequencies are awarded directly to the broadcasters (as in Greece) and the
multiplexes are effectively operated by a consortium of said broadcasters, there is
unlikely to be any incentive to improve efficiency as freeing up capacity for other
market entrants would be counter to the interests of the existing broadcasters.

3.6.3 To what extent is technology mandated by the licensing process?

38

Although there has been an increasing trend in other sectors of the electronic
communications market towards making licences technology neutral and allowing
the market to decide on the optimum solutions, this is not generally the case for
digital TV. There are sound reasons for this, in that would be virtually impossible to
roll out DTT without prior agreement on parameters such as coding, modulation,
interactivity and Service Information to ensure that set top boxes and electronic
programme guides operate smoothly across all the multiplexes. There are also
increasing moves to specify more efficient compression, coding or modulation
schemes to ensure DTT networks are compatible with new services like HDTV.

For example in Croatia the recent tender for two DTT multiplexes stipulated the use
of MPEG-4 and in Denmark the Radio and Television Board have called for all four
existing Multiplexes eventually to upgrade from MPEG-2 to MPEG-4 with the first
Multiplex having to implement this by 2012.

The reason for specifying the compression in this way is so the retailers and
consumers are aware of the compression requirements placed on the set top boxes
(receivers). In the future it may be less important to specify such parameters as
newer generations of set top box or integrated receivers themselves become more
flexible.

The map below provides an indication of the different compression formats that
have been adopted to date. Further information is provided in Annex B.
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Figure 3.6  Adoption of MPEG-2 and MPEG-4 in EU and neighbouring countries
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In contrast the modulation scheme is not always specified although there may be
implications in terms of coverage or a need to increase transmitter powers. This is
considered further in Annex E.

3.6.4 Summary

In most countries that we are aware of, frequencies are licensed to the multiplex
operators, although in some cases it is unclear or the frequencies may be licensed
to the transmission network operator. We are not aware of any country other than
Greece where the frequencies are licensed directly to the content providers.

Typically, a national DTT coverage plan is evolved, based on existing analogue
conditions and the GE-06 process. This will typically provide 5-7 national coverage
multiplexes. One or more of these multiplexes is typically reserved for the national
public service broadcaster (e.g. BBC, France Television, RTE) and others may be
obliged to carry existing free to air analogue services. The remainder of the
multiplexes may be made available by auction or comparative selection, with more
or less restrictive obligations

Although it may be that the two processes are equivalent in most ways (Greece has
determined a frequency plan for each multiplex and by assigning frequencies to the
content providers is effectively dictating the composition of multiplexes) the result

2108/GDD/R/4 39




FAEgis Systems Limited Digital Dividend in Greece

40

may be inflexible, as it may be difficult to redistribute content channels between
multiplexes over time to achieve the best spectrum efficiency.

On the other hand, such redistribution (e.g. as in the UK to release one of the 6
multiplexes for DVB-T2) can involve complex negotiation between all parties and the
regulator. Itis our view that this issue should be explicitly examined from regulatory,
legal and commercial viewpoints.
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4 DEVELOPMENTS OUTSIDE EUROPE

Interest in the use of former UHF TV spectrum for other applications extends
beyond Europe; in particular there have been a number of auctions of spectrum in
the 700 MHz range in the USA. The history of these auctions is helpful in illustrating
how the value of this spectrum has increased in recent years as demand for
broadband mobile services has grown.

A number of spectrum auctions covering the 700 MHz band have been held by the
US Federal Communications Commission (FCC) over the last decade. The first
auctions were held in 2002 and attracted only modest bids, but the most recent
auction in 2008 yielded almost $20 Billion in total. In part the difference reflects the
changing status of the band 1 the early auctions were held several years before the
planned cessation of analogue broadcasting in the spectrum, which meant that
bidders would either have to buy out the incumbent broadcasters or restrict their
services to areas where the frequencies were not being used for broadcasting
(typically covering up to 60% of the population) However a bigger factor is
probably the emergence in the last two years of a consensus on the future use of
this spectrum for mobile applications, in particular the decision at the 2007 World
Radio Conference (WRC-07) to identify the frequencies above 698 MHz for future
IMT services in ITU Region 2 (the Americas).

The figure below shows the former UHF spectrum released for non-broadcast
applications in the USA since 2002.

Figure 4.1 USA 700 MHz spectrum
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Table 4.1 summarises the outcomes of the auctions of this spectrum. ltis clear
from these auction results that the value of the former broadcast spectrum had
increased significantly by 2008. This value increase is also illustrated by the fact
that one of the buyers of the Lower C block spectrum in 2002, Aloha Partners, re-
sold their acquisition to AT&T in 2007 for $2.5Bn, having originally acquired the
spectrum for just $15M.

The amounts paid for 700 MHz spectrum are substantially higher than the amounts
paid in European countries recently for spectrum in the 2.6 GHz band, confirming
that bidders place a high premium on the coverage benefits provided at sub i 1
GHz spectrum. The availability of new spectrum below 1 GHz is also attractive in
terms of facilitating migration from GSM to IMT / LTE technology, since there is
insufficient spectrum in the existing 900 MHz band to support multiple operators and
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Table 4.1 Auctions of 700 MHz spectrum in the US

accommodate the wider bandwidths required by LTE whilst continuing to support
GSM subscribers.

Year Block Spectrum Amount $ | Buyer(s) Coverage $/MHz/pop

2002 Lower A | 2x 6 MHz Not sold

2002 LowerB | 2x 6 MHz Not sold

2002 Lower C | 2x6 MHz 84M Various 201M 0.03

2002 Lower D | 6 MHz 4.1M Aloha 47M 0.02
Partners

2003 Lower C | 2x 6 MHz 18.8M Various 55M 0.03

2003 Lower D | 6 MHz 38M Qualcomm 237M 0.03

2008 Lower A | 2x6 MHz 3,960M Various 300M 1.10

2008 Lower B | 2x6 MHz 9,149M Various 300M 2.54

2008 Upper C | 2x11 MHz | 4,747M Verizon 300M 0.72

2008 UpperD | 2x6 MHz Not sold

2008 Lower E | 6 MHz 1,267M Frontier, 300M 0.70
Qualcomm

42
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5 IMPACT OF RELEASING DIGITAL DIVIDEND SPECTRUM ON CURRENT
DiGITAL TV TRANSITION PLAN IN GREECE

5.1 Overview of current plan

The transition from analogue to digital TV in Greece commenced on 1* November

2008 and is scheduled to complete in November 2012 with the closure of the

remaining analogue services. During the transition phase, up to eight digital

multiplexes will be delivered from 23 former analogue transmission sites?®, using

some or all of the frequencies previously used for analogue transmission at those

sites. Upon completion of switchover, there will be 158 main digital transmission

sites, grouped into 11 fAbroader coverage areas:¢
from the original 45 coverage areas that were defined for analogue television. Each

of these KAY(QAs contains 1, 2 or 3 single freque
which relay the same content channels within tF

Currently the plan envisages fixed rooftop reception in outlying areas of Greece and
outdoor, portable reception in the most populous areas. These reception modes are
identified as RPC1 and RPC2 respectively in the GE-06 plan.

The Greek television market currently comprises national, regional and local
stations. There are four national stations operated by the public service broadcaster
ERT and post-switchover there will be eight national private stations. Regional and
local stations are all privately operated and the number varies by region, with up to
nine officially licensed regional and local stations in some areas according to the
relevant legislation. In addition to these free-to-air services there are also two
national pay-TV stations. All of the national and most of the regional analogue
stations will be entitled to capacity on the digital networks once the switchover is
complete. Currently there is no legal provision for local digital stations, but this may
change in the future. In many areas there are also currently a substantial number of
unlicensed analogue stations; however these will not be entitled to capacity on the
digital networks.

5.2 Requirement for digital multiplexes post-switchover

As a minimum, the post-switchover digital plan must be able to support the existing
national ERT and licensed private national stations plus the number of licences
allocated per geographical map area as shown in the three Decisions (15587,
60472, 3249/139). In addition, it has been decided that ERT shall operate a further
two multiplexes, one exclusively for additional ERT stations and another to be
shared between ERT services and the two existing analogue pay-TV stations. It

% 20 sites will transmit 7 multiplexes, 2 sites will transmit 8 multiplexes and 1 will transmit 6 mutiplexes.
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has also been decided that a separate multiplex will be licensed for the provision of
a mobile TV service based on the DVB Handheld (DVB-H) standard. The total
number of multiplexes required to support national TV stations will therefore be six,
namely:

1 one to support the existing four national ERT stations

1 two to support the eight national private stations

1 one to support the existing pilot digital ERT programmes

1 one to support new ERT stations and the two existing pay-TV services
I one to support mobile TV

In addition, multiplexes will also be required to support regional stations, however
the number of these will vary by region, depending on the number of officially
licensed analogue stations in each region.

5.3 Number of licences defined in the Decisions 15587, 60472 and
3249/139

Frequencies for private analogue television stations were originally defined in 1997,
in the Common Ministerial Decision (CMD) 15587. This document defined each
main transmitter site and the frequencies that were to be used by the private
national, regional and local stations at those sites. A total of 42 coverage regions
were defined in this Decision and a specific number of regional licences allocated to
each region. An amendment was issued in 1998 (CMD 60472) which increased the
number of regions to 44. A further amendment in 2004 increased the number of
regions to 45. However, the frequency plan defined in these Decisions has never
been implemented. Instead, the broadcasters were required to submit declarations
stating which frequencies they were using on each transmission site.

To estimate the requirement for regional multiplexes in each area, we have

analysed the number of licences in each analogue coverage region according to the

above Decisions, and used this data to determine the number of multiplexes that

would be required in each digital coverage regi
stations. The AUBJA corr guepovenadeiregionsiso particul ar
based on data provided by EETT and reproduced in Table 5.1 below. The

highlighted rows show the maximum number of | ic
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Table 5.1 Number of regional licences per analogue coverage region and

corresponding

digital

coverage

regions

Broader Coverage
Map according
Draft Digital Plan

Coverage Map
according
Decisions 15587,
60472, 3249/139

Number of Licenses
per Coverage Map
according
Decisions 15587,
60472, 3249/139 for
regional and local

Number of regional
and local licences
according to the
Declarations

stations

21 9 5

22 2 5

AYqQA 1 32 2 2
43 1 0

7 5 10

8 4 3

9 2 2

10 1 4

ABQA 2 11 2 3
12 3 0

13 4 2

14 3 2

15 1 3

15U 2 3

1 2 3

2 2 2

3 2 1

AK”YQqQAK 3 4 1 2
5 2 5

6 2 5

AYQqQK 4 16 4 6
37 4 1

38 2 2
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Broader Coverage
Map according
Draft Digital Plan

Coverage Map
according
Decisions 15587,
60472, 3249/139

Number of Licenses
per Coverage Map
according
Decisions 15587,
60472, 3249/139 for
regional and local

Number of regional
and local licences
according to the
Declarations

stations
ABQK 5 380 2 2
39 3 2
AYQK 6 17 2 0
18 2 1
19 5 3
20 2 0
31 2 2
AYQK 7 22 2 5
23 2 2
24 1 2
25 2 3
28 3 3
AYQK 8 23 2 2
26 1 1
27 1 1
29 1 0
30 2 1
31 2 2
AYQK 9 41 4 3
42 4 13
AYgqK 10 40 5 6
33 2 3
ABQK 11 34 5 2
35 3 2
36 1 2

46
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5.4 Post-switchover frequency plan

The post-switchover frequency plan is defined in a document prepared by the
National Technical University of Athens®’ and provides for between 8 and 12
frequencies in each of the 23 defined SFNs serving the 11 broader coverage areas
(ABgAs), which are defined

as foll ows:

Table 5.2 Coverage areas and SFNs in post-switchover digital plan

AY QA | SFNNo | Areaserved Frequencies available
No
1 1 Western Greece, Epiros, Northern Eptanisa 12
1 2 12
2 1 Thessaloniki and Western Macedonia 12
2 2 12
3 1 Eastern Macedonia and Thraki 12
3 2 12
3 3 12
4 1 Thessalia 12
4 2 12
5 1 Boreio Aigaio, Samos-Ikaria 10
5 2 10
6 1 Eastern Central, Evrytania 12
7 1 Western Peloponnese, 12
7 2 lonian Islands 12
7 3 12
8 1 Eastern Peloponnese, 12
8 2 Corinth 12
9 1 Attica, Cyclades 12
9 2 12
see presentation AlLong term frequency plan for

Technical University Of Athens Laboratory of Radio and Communication
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AY QA | SFNNo | Areaserved Frequencies available
No

10 1 Dodecanese, 12

10 2 Kastelorizo 8

11 1 Crete 12

11 2 12

5.5 Ability of digital channels to support existing national, regional and
local stations

48

To determine how many existing analogue stations are likely to be required in each
of the digital coverage areas (A Y ( A,svg have analysed the licences assigned to
each analogue coverage area in Decision 15587 and its subsequent amendments,

as presented in

2108/GDD/R/4




FAEgis Systems Limited Digital Dividend in Greece

Table 5.1 above. IneachAY8QA, we have assumed onhlat the numb
stations required corresponds to the highest number of regional stations in any of

the anal ogue coverage areas corresponding to tFh
includes analogue coverage areas 21, 22, 32 and 43, which have 9, 2, 2 and 1

number of licences to be given respectively. The number of regional digital stations

assumed for AYQA 1 is therefore the highest of
will ensure that all citizens still have access to the same number of licences as they

did previously.

The following table shows the number of regional digital stations in required in each
ofthe11A”YJAs, based on the above analysis, and thi
of multipl exes r e.qThe nurabérinibracketsaiscthe maxishGni

numberofcur rently decl ared broadWalmteassumad i ons i n e
each A Y Q Aill require six national multiplexes and that the capacity of each

multiplex is four TV stations.

Table 5.3 Estimation of total no of multiplexes required in each digital coverage area
(A Y  Abhased on analogue stations identified in Decision 15587 and amendments

AB QA Analogue coverage map Max no of Regional Total multiplexes
areas regional or local mutliplexes required
licences required

1 21,22,32,43 9(5 2.25 8.25
2 7,8,9,10,11,12,13,14,15,150 5 (10) 1.25 7.25
3 1,2,3,4,5,6 2(5 0.5 6.5
4 16 4 (6) 1 7

5 37,38,380, 39 4(2) 1 7

6 17,18,19,20,31 5@ 1.25 7.25
7 22,23,24,25,28 3(5) 0.75 6.75
8 23,26,27,29,30,31 2(2) 0.5 6.5
9 41,42 4 (13) 1 7

10 40 5 (6) 1.25 7.25
11 33,34,35,36 5(3) 1.25 7.25

ForeachAYQA and SFN , we determined the number of

available within the current national digital plan, if the 7901 862 MHz band were to

be removed. We then compared this with the number of multiplexes required in

eachAY A ( Table5B above) to work out the number of additional TV stations

that could be accommodated in each &g©BQK i f the
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removed. The shaded rows show the SFN in the AYg& w
capacity available.

It can be seen that the minimum number of additional TV stations that can be
accommodated is 3,inAY A 10.

Table 5.4 Impact of removing channels 611 69 on the number of additional TV stations
that can be accommodated in each A Y &

ABY Q4 SFN Frequencies Minimum Spare Multiplex | Additional TV
available without multiplexes capacity stn capacity
ch 61 - 69 required
1 1 10 8.25 1.75 7
1 2 12 8.25 3.75 15
2 1 12 7.25 4.75 19
2 2 12 7.25 4.75 19
3 1 11 6.5 4.5 18
3 2 11 6.5 4.5 18
3 3 8 6.5 1.5 6
4 1 10 7 3 12
4 2 9 7 2 8
5 1 9 7 2 8
5 2 8 7 1 4
6 1 11 7.25 3.75 15
7 1 12 6.75 5.25 21
7 2 11 6.75 4.25 17
7 3 9 6.75 2.25 9
8 1 12 6.5 5.5 22
8 2 8 6.5 1.5 6
S 1 10 7 3 12
9 2 12 7 5 20
10 1 10 7.25 2.75 11
10 2 8 7.25 0.75 3
11 1 11 7.25 3.75 15
11 2 11 7.25 3.75 15
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The number of required multiplexes and spare multiplexes available in each & B q A
is shown below:

Figure 5.1 Number of required multiplexes and spare multiplex capacity available in
eachABQA, assumi ng | chaeremoVed frodnlthe digital plan

Multiplexes

ORequired multiplexes
@ Spare multiplexes

Kyq
o

10

11

5.6 Other options for spectrum release

There could be benefit in releasing additional spectrum on a nationwide basis below
790 MHz, e.g. for use by PMSE services or to provide rural broadband wireless
access. There may also be scope to replace the existing military use of channels 67
T 69 with similar bandwidth below 790 MHz, to reduce the impact on the digital
dividend. To be most useful, such spectrum should preferably comprise two or
more adjacent TV channels, to minimise fragmentation and the need for guard
spectrum. We attempted to identify the largest contiguous block of spectrum that
could be removed (in addition to the proposed harmonised band above 790 MHZz)
without compromising the ability to deliver eight multiplexes in each region, using a
spreadsheet to compare the number of multiplexes available with and without the
removed spectrum (see figure below i the channels selected for removal are
highlighted in blue).

Figure 5.1 Spreadsheet of number of multiplexes
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Available Available
channels  channels

EITYE SFN Impact  before after B3 2122 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60
1 1 10 8 1101 1 1 1 1 1
1 2 12 1" 1 1 1 1 1 1 1 1 11 1
2 1 12 9 1 1 1 11 1 1 1 1
2 2 12 10 1 11 111 1 11 1
3 1 1 8 1 1 111 1 1 101
3 2 1 " 1 1 1 11 1 11 11 1
3 3 8 8 1 1 1 1 1 1 1 1
4 1 10 8 1 1 1 1 1 1 11
4 2 9 9 1 1.1 1 1 1 1 1 1
5 1 9 9 11 1 1 1 1 1 1 1
5 2/yes 8 | 1 111 1 1
6 1 1 10 11101 1 1 1 1 1 1
7 1 12 9 1 1 1 1 1111 1
7 2 1 " 1 1 11 1 1 1 1 1 11
7 3 9 g 1 1 1 1 1 114 1
g 1 12 " 111 1 1 1 58 1 1 111
8 2 8 i} 1.1 1 1 1.1 1.1
9 1 10 9 1101 11 1 1 1 1
3 2 12 9 1 1 1 1 1 111 1
10 1 10 9 11 1 1 1 1 1 1 1
10 2 8 8 1 1 1 1 1 1 1 1
1 1 1 10 1 11 1101 1 1 11
1" 2 1 1] 1 1 1111 1 1 11 1

Our analysis revealed that the contiguous block of spectrum comprising channels 28
T 32 inclusive (526 i 566 MHz) could be released for other uses in addition to the
harmonised European digital dividend spectrum whist still meeting the required
number of multiplexes for national and regional stations in each A & q Awith the

exception that there is a one station shortfall
guestion whether the requirement for 9 regional
the maxi mum number of regional stations accordi

declarations is only 5. In any case, it should be possible to recover the shortfall by
using spare frequencies from the GE-06 plan (see next section) or by redeploying
the unused multiplex frequency from the second

It should be noted that release of a further contiguous block of spectrum is of lesser
importance to the release of the digital dividend as the potential to harmonise further
spectrum across Europe is likely to be very difficult.

Table 5.5 Impact of removing channels 617 69 and 287 32 on the number of additional
TV stations that can be accommodated in each A 8 A

AY 4 SFN Frequencies Minimum Spare Multiplex Additional TV
available without multiplexes capacity stn capacity
channels 61i 69 required

and 28 - 32
1 1 8 8.25 -0.25 -1
1 2 11 8.25 1.75 11
2 1 9 7.25 1.75 7
2 2 10 7.25 2.75 11
3 1 8 6.5 15 6
3 2 11 6.5 4.5 18
3 3 8 6.5 15 6
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AY Q4 SFN Frequencies Minimum Spare Multiplex | Additional TV
available without multiplexes capacity stn capacity
channels 611 69 required
and 28 - 32
4 1 8 7 1 4
4 2 9 7 2 8
5 1 9 7 2 8
5 2 7 7 0 0
6 1 10 7.25 2.75 11
7 1 9 6.75 2.25 9
7 2 11 6.75 4.25 17
7 3 8 6.75 1.25 5
8 1 11 6.5 4.5 18
8 2 8 6.5 1.5 6
9 1 9 7 2 8
9 2 9 7 2 8
10 1 9 7.25 1.75 7
10 2 8 7.25 0.75 3
11 1 10 7.25 2.75 11
11 2 11 7.25 3.75 15

The number of required multiplexes and spare multiplexes available in each A B q A

is shown below:

2108/GDD/R/4
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Figure 5.2 Number of required multiplexes and spare multiplex capacity available in
eachAYQA, assumi ng i E&hameh28é B2:are Betoved from the digital plan

Multiplexes

ORequired multiplexes
@ Spare multiplexes

Kyq

In the event that channel 60 cannot be used due to adjacent channel interference
constraints, this does not create any further shortfalls in the number of multiplexes
perAY K.

Figure 5.3 Number of required multiplexes and spare multiplex capacity available in
eachABQA, assumi ng 1Ehamcha8ée B2sare Bethoved from the digital plan

Multiplexes (¥ of a multiplex = 1 TV station)
-2 -1 0 1 2 3 4 5 [3 7 8 9 10 11 12

O Required multiplexes
@ Spare multiplexes

Regions
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The current digital frequency map for Greece does not use all of the frequencies
allotted to Greece in the GE-06 plan. The existence of additional frequencies in
some areas provides additional flexibility to provide additional TV services in those
areas that may be constrained by the removal of digital dividend frequencies, or to
make digital dividend frequencies available more widely within Greece if
neighbouring countries do not decide to adopt the dividend. The following table

shows the number of these Aunusedo
along withthecorr espondi ng AYBJA area in which
Table 5.6 Unused Greek allotment frequencies in the GE-06 plan
Allotment | Allotment Corresponding | Unused allotments | Spare UHF
No Name AY QA No (| (channel nos) frequencies
outside DD
1 Evros 3 7 0
2 Plaka 3 10,27,33 2
3 Thassos 3 6,47 1
4 Paggaio 3 7,32,35,63 1
5 Thessaloniki 2,34 5,62 0
6 Xalkidiki 2,3 11,25 1
7 Florina 2 7,8,34,49,61 2
8 Metaksas 2,4 6 0
9 loninina 1 10,30,32,34,54 2
10 Thesprotia 1 9,66 0
11 Kerkyra 1 9,54 1
12 Larissa 4 7 0
13 Akarnanika 1 6,32,46,64 1
14 Bolos 4 6 0
15 Lamia 6 10.32,60,64 1
16 Karpenisi 6 5,29,36,47,61,62 3
17 Ainos 7 8 0
18 Patra 7 7,22,31,53 2
19 Koarinthos 8 9,38,43,51,59,64 4
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Allotment | Allotment Corresponding | Unused allotments | Spare UHF
No Name AY QA No (| (channel nos) frequencies
outside DD

20 Attiki 9 5,11 0

21 Athina 9 7 0

22 Pyrgos 7 5,11 0

23 Tripoli 8 10,50,60,62 2

24 Nafplio 8 6,33 1

25 Kalamata 7 6,29,44 1

26 Sparti 8 11,27,30,33,36,52,57 5

27 West Crete 11 7 0

28 Central Crete 11 10 0

29 East Crete 11 31,35,38,46,54 4

30 Dodekanisa 10 0

31 Kyklades 31 8,32 0

32 Samos 32 67 0

33 Lesvos 5 0

34 Kastellorizo 10 0

The area covered by AYQAKA 1 comprises allotment

and 11 both have channel 54 available and allotment 13 has channel 46. It is likely
that either of these channels could be deployed to make up the single channel
shortfalin A8 QA 1, ,dgpehdindon the extent to which these channels are
used in other nearby AB Q A s . The feasibility 6
channels is discussed further in section 5.10.3.

deploying

5.8 Local broadcasting

56

The current Greek digital TV frequency plan does not cater for local stations, but it
may be necessary to do so in the future. In general, there are two approaches to
the provision of local broadcasting using the DVB-T standard. The first and simplest
approach is simply to reserve some capacity on one multiplex within the relevant

A Y q AThis approach avoids the need for any further frequency planning, or the
provision of new transmitter equipment, but has the disadvantage that the coverage
of the new local service may be much larger than required.

The second approach is to provide a low-power transmitter specifically designed to

target the local area concerned. Whi | e t hi s approach avoids the

2108/GDD/R/4
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and does not reduce the capacity available on the main multiplex, there are some
drawbacks, namely:

1 A transmission site must be found that will allow the majority of homes
targeted to use their existing aerials
TA 6spared frequency must be identified for
1 Itis unlikely that a local coverage multiplex will find sufficient programme
content to make full use of the capacity
1 Arrangements will be needed for the appropriate cross carriage of service
information (SI) on both local and regional multiplexes.

None of these drawbacks need be particularly severe, but the final approach may
need careful consideration.

5.9 Availability of channels 67, 68 and 69 in Greece

We understand the military are currently utilising channels 67 7 69 (8381 862 MHz)
in Greece. In the European Common Allocation (ECA) Online Database®® the
bands 870-876 and 915-921 MHz are identified as preferred bands for TRR
(Tactical Radio Relay) for defence systems, in particular for cross-border
operations. In countries where these bands are or will be in civil use according to
ERC/ECC Decisions (e.g. for digital PMR/PAMR), shared use of the bands should
be considered on a national basis. Other sub-bands within the tuning range 610-
960 MHz may also be used on a national basis according to the national
requirements.

Assuming the usage of the channels 67 7 69 in Greece is for TRR then there may
be the potential to adopt the frequencies mentioned in the ECA. Another possible
approach is to utilise the duplex gap (channel 65, 822 i 830 MHz) in the proposed
FDD channelling arrangement for the 790 i 862 MHz spectrum. We assume that
the current paired spectrum does not lie within the 470 7 838 MHz frequency range
but is between 862 and 960 MHz. There will be a need to co-ordinate any military
use with TV stations using adjacent channels, both in Greece and in neighbouring
countries. In the case of 822 1 830 MHz there may be a need for additional sharing
studies to ensure compatibility with cellular mobile services in the adjacent bands.

Finally, we note that a number of European countries have already migrated military

systems from the 610 1 960 MHz bands to other bands that are harmonised within

the European / NATO area. This is part of a wider trend within the international

military community to harmonise spectrum use
harmonised bands are shown in the figure below.

% see: http://apps.ero.dk/ECA/ecadetails.aspx?Istfreq=1012
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Figure 5.4 Principal Military Frequency Bands in Europe®

13501 1400 MHz
Radio Relay -
shared with civil
use in some
countries

4400 - 4990 MHz Former
exclusive band i recent
interest in sharing or

release

6000 MHz

~

3400-3500 MHz
Some legacy national
use i EU WAPECS band

406-450 MHz
Fragmented
national
allocations

2500-2690 MHz
Some legacy
national use i EU
WAPECS band

;Note; ;het%szot;zztl% MHz bang'gaf Key: - Exclusive, harmonised bands (1,055 MHz)
een ldentified by as a candiqate . .

band for future IMT (3G/4G mobile) - Shared, harmonised bands (1,895.5 MHz)
systems but no such use is currently [ ] Mainnon- harmonised bands (386 MHz)

planned in Europe

5.10 Impact of migrating military use to frequencies below 790 MHz

5.10.1

58

We have considered two options for relocating military use of spectrum to below 790
MHz, namely:

i) relocation of the entire 24 MHz from channels 67 to 69 inclusive to a contiguous
three-channel block below 790 MHz, and

ii) relocation of 8 MHz of the current military band to channel 65 (which is within the
duplex gap for the proposed harmonised mobile band) and the remaining 16 MHz to
a contiguous two-channel block below 790 MHz.

The impact of these two options on any potential digital dividend is described in the
next two sections.

Impact of migrating all military use to below 790 MHz

Our analysis has identified that the smallest impact occurs when the military use is

migrated to channels 57 i 59 inclusive. If only the harmonised digital dividend is

required, removing channels 57 1 59 as well as channels 61 i 69 has the following

impact on each AYQA in the digital plan. It
spare capacity ineach A4 q X .

®source: fOptimising spectrum use in the public sectorod,

Workshop, October 2008 (www.aegis-systems.co.uk/download/2007/CW_spectrum_v1.pdf)
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Figure 5.5 Number of required multiplexes and spare multiplex capacity available in
each A Y Q A, suraisg channels 617 69 and 57 i 59 are removed from the digital plan

Multiplexes

ORequired multiplexes
@ Spare multiplexes

Kyq

However, there is a greater impact if the additional digital dividend frequencies

previously identified (channels 28 i 32) are also removed. As can be seen below,

this results in a shortfall of frequenciesinboth A8 QA and A®AA 3 i s
|l i kely to be mor e o1asthergparecirrentdynmore tealared A B q A
analogue stations than are covered by the decisions, whereasin A4 QA 1 t he
situation is the other way round.

Figure 5.6 Number of required multiplexes and spare multiplex capacity available in
eachABQA, assumi ng 16&%h &hinbd and 286 B2 are removed from the

digital plan

Multiplexes

ORequired multiplexes
@ Spare multiplexes

AYq
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The impact is reduced if only channels 28 i 31 are released i in this case only
AKYgQAK 1 is affected and as previously noted this
problem.

Figure 5.7 Number of required multiplexes and spare multiplex capacity available in
each A© Q A, sumisg channels 611 69, 571 59 and 287 31 are removed from the
digital plan

Multiplexes

D@ Required multiplexes
B Spare multiplexes

K8 q

The impact can be further reduced by removing only three additional channels from
the digital plan i in the following two examples channels 281 30 and 297 31
inclusive have been removed, in addition to channels 57 i 59 and 617 69:

Figure 5.8 Number of required multiplexes and spare multiplex capacity available in
eachAYBQA, assumi ng 16 &hirbd and 286 BO are removed from the
digital plan

Multiplexes (¥ of a multiplex = 1 TV station)
-1 0 1 2 3 4 5 6 7 8 9 10 11 12

@ Required multiplexes
B Spare multiplexes

Regions
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Figure 5.9 Number of required multiplexes and spare multiplex capacity available in
eachAYQA, assumi ng &% &hinbe and 296 Bl are removed

Note that if only channels 29 - 31are removed there is no longer any shortfall in
AYQAK 1 and there are sufficient multiplexes in
number of regional stations according to the legislation.

The impact if channel 60 is required as a possi
use and the digital dividend and it can be seen that there are sufficient multiplexes.

Figure 5.10 Number of required multiplexes and spare multiplex capacity available in
eachABQA, assumi ng &% &hinbe dnd 296 G1 are removed
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