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Foreword

The broadcasting revolution is well-underway, and the transition from analogue to digital
broadcasting is not only creating opportunities for the provision of ICT applications and multimedia
services but is also contributing to the efficient use of spectrum through the digital dividend and the
release of spectrum for other uses such as wireless broadband communications.

The transition to digital terrestrial television broadcasting (DTTB) and the introduction of mobile
television broadcasting (MTV) services is already benefiting regulators, service providers, network
operators and consumer electronics manufacturers but it is a complex process. This is in part due to
different national regulatory frameworks, service offerings and network configurations another, but
is also due to national priorities, market circumstances, geography, and population distribution.

However, independent of national variations, | believe that this publication can lead to firm decisions
on the analogue TV switch-off date, close cooperation between the regulator and market players,
clear and timely regulatory frameworks, including decisions on the digital dividend, and adequate
information and assistance to viewers.

The Guidelines for the Transition from Analogue to Digital Broadcasting is intended for a global
audience to provide information and recommendations on policy, regulation, technologies, network
planning, customer awareness and business planning for the smooth transition to DTTB and
introduction of MTV. This publication is the implementation of the decisions of GE06 Plan, for which
the original Guidelines were prepared specifically for the Africa region, and for which the current
revision includes the needs of the Asia-Pacific region by incorporating more complete examples,
technology options, and regulations relevant to this region.

This updated version also includes the Guidelines for Migration of Broadcast Archives from Analogue
to Digital. Much of the material contained in such archives may be of significant historical and
cultural significance to the countries in which they were created. ITU and other UN agencies have
long recognized the importance of preserving this material, and the World Telecommunications
Development Conference (WTDC 10) identified assistance to broadcasters in the migration of
archives from analogue to digital as a broadcasting development priority. The section on the
migration of analogue archives is intended as a basis upon which the ITU Membership can develop a
roadmap for the migration of their archives from analogue to digital. These guidelines focus on the
broader strategic and operational questions of archive migration, including the benefits that can flow
from migration in addition to the basic proposition of preservation of historical programme content.

ITU is promoting the DTTB transition and has developed frequency plans for digital terrestrial
broadcasting (GE 06 Plans) for Region 1 and Iran, which should be implemented by 17 June 2015,
with the exception of some developing countries for which the transition period will end on 17 June
2020. We are also in the process of assisting developing countries and least developed countries
(LDCs) in the smooth transition from analogue to digital broadcasting through the development of
several projects and | hope that this updated version of the Guidelines will help continue to support
the work on defining country specific roadmaps for the transition that will benefit consumers, and
both the public and private sectors.
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Executive Summary

Introduction to the Guidelines

The broadcasting industry and regulators face both opportunities and challenges in dealing with the
transition from analogue to digital broadcasting. The transition requires decisions to be made on a
great number of political, social, economic and technological issues. Therefore, it is necessary to
develop a well-defined roadmap covering national strategies and key decisions.

The Guidelines on transition to Digital Terrestrial Television Broadcasting (DTTB) and introduction of
Mobile Television (MTV) are intended to provide information and recommendations on policy,
regulation, technologies, network planning, customer awareness and business planning for the
smooth introduction of DTTB and MTV. Included in the Guidelines are:

o options for policy and technology choices;

. context and introduction to the policy and technology choices;
o relevancy and impact of choices;

) cost/benefit analysis;

. implementation guidelines;

o generic roadmaps and main activities;

o documentation references.

The Guidelines have been developed on the basis of the World Telecommunication Development
Conference (WTDC-06) instructions and with the support of ITU and Korea Communications
Commission (KCC), Republic of Korea. The Guidelines were drafted by a group of international
experts under the supervision of the ITU BDT Project Manager Mr Gue-Jo Jo. Each expert was
responsible for drafting specific parts of the Guidelines:

. Mr Jan Doeven: coordinator and DTTB networks;

J Mr Peter Walop: Policy and Regulation, Analogue Switch-Off, Market and Business
development;

o Mr Gu-Yeon Hwang: MTV networks.

The Guidelines were originally prepared for Africa and take into account the provisions of the GE06
Agreement. In principle, the original Guidelines are applicable within the whole of the GEO6 planning
area’ and could also be applied in countries outside the GEO6 planning area, but provisions of other
applicable regulations, instead of GEO6, should be taken into account in that case. GEO6 does not
apply to the Asia-Pacific region; however, as part of the WTDC 10 action plan, digital migration
development in the Asia-Pacific region was given priority. As part of this initiative, ITU in
collaboration with the Asia Pacific Broadcasting Union (ABU) arranged for ITU expert
Mr Colin Knowles to revise/adapt the Guidelines for use in the Asia-Pacific region, by incorporating
additional material, and highlighting the different or additional factors that Asia-Pacific countries may
need to consider in developing digital migration in their region. As part of this project Mr Knowles

' The planning area of GEO6 Agreement covers Region 1 (parts of Region 1 situated to the west of meridian

170° E and to the north of parallel 40° S, except the territory of Mongolia) and in the Islamic Republic of Iran.
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also prepared a new annex on the migration of analogue broadcast archives to digital media under
the direction of the ITU BDT project manager Mr K.K. Kim with the assistance of Ms S. Bunnag from
the ITU Asia-Pacific regional office.

The revisions incorporated into this revised version cover:

o Inclusion of references to digital system standards specific to the Asia-Pacific region, in
particular the systems developed and used in China and Japan.

o References to Regulations, Initiatives and Obligations applicable to the Asia-Pacific region.

o The inclusion of additional implementation examples from the Asia-Pacific region.

. Guidelines for the migration of analogue broadcast archives to digital media.

The revisions have been incorporated into the text in a way which preserves the integrity of the
original text.

Functional framework of the Guidelines

The Guidelines follow a comprehensive functional framework indicating the decisions to be
considered for the introduction of DTTB and MTV. It consists of five functional layers:

Policy and Regulation;

Analogue Switch-Off (ASO);

Market and Business development;
Networks (DTTB and MTV);
Roadmap development.

m ol o|wm|>

In each layer a number of functional building blocks have been identified (see Figure 1).

The yellow and blue functional building blocks are respectively for the regulator and DTTB and MTV
network operator and service provider to be addressed. It should be noted that in some countries
different roles and tasks can be assumed by the different players.

For each of the functional building blocks shown in Figure 1, guidelines on key topics and choices are
provided. These guidelines are described in chapters with corresponding numbers. Each chapter
includes implementation guidelines assisting in making the right trade-offs, applicable to the local
situation.

Many of the key topics and choices identified for each of the functional building blocks are
interrelated to other functional building blocks in the functional framework. In a number of cases a
trade-off should be made between several key topics or choices. The final choice can often only be
made after several iterations.
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Figure 1: Functional framework of the Guidelines

Brief description of each part

The report has been structured in six parts. A brief description of each of the six parts is given in the
following paragraphs.

Part1 (Introduction) provides general information on the functional framework of the Guidelines,
guidance to readers, advantages of digital switch-over and references to the status of digital switch-
over.

Part 2 (Policy and regulation) provides an overview of the key issues and choices the regulator faces
when formulating DTTB, MTV or ASO policy objectives. In striving for a rapid service up-take and
development of the DTTB and MTV markets, the regulator will implement such policies by issuing
information, funds, rights, licences and permits to (qualified) market parties in compliance with the
relevant Legislation. Because of the specific nature and the one-off character of the ASO, this process

\
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is dealt with in five separate and consecutive chapters (relating to functional building blocks 2.14 to
2.18), which can be read independently from the other chapters in this part.

Part3 (Market and business development) provides an overview of the key business issues and
choices DTTB and MTV Service Providers/Broadcast network operators face when planning the
commercial launch of these services. This part includes a set of business activities and tools for
defining the DTTB/MTV service proposition and associated business case and plan, taking into
account identified demand drivers, service barriers, financial feasibility and more specifically receiver
availability and customer support issues.

This part is not only intended for commercial market parties seeking an acceptable return on their
investments, such as DTTB/MTV Service Providers and Broadcast network operators. Also, regulators
should acquire an understanding of the key business issues and choices at hand as to define realistic
DTTB/MTV policies and licence conditions.

Commercial parties will seek a DTTB or MTV Service Proposition which fulfils a consumer demand,
generating sufficient revenues (either advertising of subscription based). In contrast, Public Service
Broadcasters (PSB) normally fulfil objectives of public interest in the field of information and culture.

That is why they are interested in viewing ratings, high population coverage and mainly prefer
unencrypted broadcasting. Market and business development works differently as they have to fulfil
primarily these ‘information and culture’ objectives. However, PSBs can also have advertising-based
income and some of the topics addressed in this section might also be relevant for PSBs.

Parts4and5 (DTTB networks and MTV networks respectively) cover functional building blocks 4.1
to 4.9 and 5.1 to 5.9 (see Figure 1) and contain guidelines on key issues and choices operators face
when planning transmitter networks for broadcasting DTTB and MTV services. Choices in network
architecture, frequency planning, network planning, roll out planning and network operation should
be made in such a way that the licence conditions are fulfilled and that the business objectives are
met. In doing so, optimum solutions should be found between, often conflicting, requirements
regarding picture and sound quality, coverage quality and transmission costs.

Some of the issues regarding technology choices, frequency planning and network planning may also
be relevant to regulators, depending on the roles and responsibilities of regulator and network
operator in a country.

DTTB and MTV networks are described in separate Parts because in general there are different key
topics and choices involved regarding technology, regulation and business aspects. However,
because of the similarity of the issues, guidelines regarding functional building blocks 5.3, 5.5 and 5.7
(see Figure 1) relating to MTV networks, are described in the corresponding chapters in Part 4 (DTTB
networks).

Part 6 (Roadmap development) deals with the development a set of generic roadmaps regarding
the whole process of transition to DTTB and introduction of MTV by the regulator and DTTB and MTV
Network Operator and Service Provider. This Part covers functional building blocks 6.1 to 6.3 (see
Figure 1).

A roadmap is a plan that matches short-term and long-term goals and indicates the main activities
needed to meet these goals. Developing a roadmap has three major uses:

1 It helps to reach consensus about the requirements and solutions for transition to DTTB
and introduction of MTV;
2 It provides a mechanism to help forecast the key milestones for the transition to DTTB

and introduction of MTV.

vi
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3 It provides a framework to help plan and coordinate the steps needed for transition to
DTTB and introduction of MTV.

The roadmap for regulator, DTTB and MTV operator consists of a number of phases. Figure 2 shows
these phases and the order of the phases. The roadmap is constructed by placing the relevant
functional building blocks in each phase in a logical order and in a time frame. In practice the
selection of functional building blocks may differ from country to country, depending on the roles of
the regulator, Network Operator and Service Provider, in particular regarding the responsibility for
technology choices and network planning.

It is important to adopt realistic time schedules, noting that in Europe the period between DTTB
launch and completion of analogue TV switch-off ranges from 3 to 14 years.

There is no clear marker that will indicate the start of the process. The start could be triggered by the
wish of broadcasters to introduce DTTB or MTV services, or by mobile operators wishing to use part
of the “Digital Dividend” for mobile services. Sometimes governments initiate the process, taking into
account that the Geneva 2006 Agreement stipulates that the transition period ends on 17 June 2015
and for a number of countries? on 17 June 2020 with regard to Band Ill. The process ends when all
analogue television services are switched-off and all DTTB and MTV stations are in operation without
any restrictions that were necessary to protect analogue television services. However, further
evolution of DTTB and MTV networks is likely to take place resulting from the introduction of new
services, regulatory obligations or technology changes.

m Phases of the roadmap

Regulator

ASO planning

DTTB/MTV policy
development

Licensing policy & License

regulation administration
DTTB Preparation Planning Implementation
network
operator

Analogue switch-off

MTV Preparation Planning Implementation
network
operator

Figure 2: Phases of the roadmap of the regulator and DTTB and MTV network operator
and service provider

> The countries with a prolonged transition period in Band Ill are listed in footnote 7 related to Article 12 of

the Geneva 2006 Agreement.
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n Conclusions

The transition to DTTB and the introduction of MTV services is a complex process, involving decisions
on key topics and choices of 41 functional building blocks. In a practical situation, a number of
decisions may have already been taken. Perhaps some decisions may need to be reviewed when
applying the Guidelines.

When implementing the Guidelines it should be taken into account that:

. Transition to DTTB and introduction of MTV will benefit regulators, service providers,
network operators and consumer electronics manufacturers. However, ultimately the
market will determine the success of the services that are offered;

. DTTB and MTV networks may need to be modified in the future because of changing
viewer needs, new technologies and services;

o Regulatory frameworks, service offerings and network configurations are likely to be
different from country to country, taking into account national (political) priorities,
market circumstances, geography, and population distribution.

Independent of national variations, experience has shown that it is essential to meet a number of
conditions to achieve a successful transition to DTTB and the introduction of MTV services, including:

o Strong leadership from government;

. Firm decision that sets the analogue TV switch-off date;

. Close cooperation between the regulator and market parties;

o Clear and timely regulatory framework (including decisions on the “Digital Dividend”);
o Adequate information and assistance to viewers.

ANNEX A: Guidelines for Migration of Broadcast Archives from Analogue to Digital

Much of the material contained in these archives may be of significant historical and cultural
significance to the countries in which it was created. ITU and other UN agencies have long recognized
the importance of preservation of this material, and the World Telecommunications Development
Conference (WTDC 10) identified assistance to broadcasters in the migration of archives from
analogue to digital as a broadcasting development priority.

The Guidelines for Migration of Broadcast Archives from Analogue to Digital is intended as a basis
upon which users can develop a roadmap for the migration of their archives from analogue to digital.

These guidelines focus on the broader strategic and operational questions of archives migration,
including the benefits that can flow from migration in addition to the basic proposition of
preservation of historical programme content. These guidelines do not attempt to provide the
technical solutions to archives migration because those solutions will depend very much on local
needs, resources, and available funds.

viii
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Part 1

Introduction

1.1 General introduction

This report contains guidelines on migration from analogue television to Digital Terrestrial Television
Broadcasting (DTTB) and introduction of Mobile Television Broadcasting (MTV). The guidelines
identify the policy, economic and technology choices to be made and their potential impact on the
transition to DTTB and introduction of MTV in the Asia-Pacific region. Included in the guidelines are
the elements related to the choices and information regarding the cost benefit analysis of policy
decisions and best practices.

The guidelines were originally developed in the framework of an ITU project on the transition from
analogue to digital broadcasting in Africa as a part of ITU/BDT activities on the implementation of
regional initiatives projects approved by WTDC-06.

The objective of the original guidelines is to assist the African countries in making their own roadmap
to shift smoothly from analogue to digital terrestrial TV (DTTB) and on the use of mobile TV (MTV).

The report was prepared under the direction of Mr Gue-Jo Jo (ITU-D) by a team of experts. Each
expert was responsible for drafting specific parts of the guidelines. The team consisted of:

. Peter Walop, who prepared the guidelines regarding policy and regulatory matters;

J Gu-Yeon Hwang, who prepared the guidelines regarding mobile TV networks;

. Jan Doeven, who prepared the guidelines regarding DTTB networks and coordinated the
work.

Although the guidelines were developed through an ITU project on the transition from analogue to
digital broadcasting in Africa under initiatives approved by WTDC-06 they are, apart from the
references to GEO6 and some technology choices, equally applicable to the Asia-Pacific region. The
Initiatives approved by WTDC-10 for the Asia-Pacific region, and set out in Annex 4 to the Final
Report, establish the basis for the work in the Asia-Pacific region.

The Final Acts of the World Telecommunication Development Conference (WTDC-10) stated:

“Given the increasing demand for limited radio-frequency resources, efficient spectrum management
and the transition from analogue to digital broadcasting are critical issues for policy makers,
regulators broadcasters and other stakeholders?

The report also noted that “Countries will continue to implement the transition from analogue to
digital broadcasting and timescales according to the national priorities as well as, where applicable,
the deadlines set by the ITU regional radio communications conference and its associated plan and
agreement during the period of the strategic plan there will be a continuing need as a high priority,

WTDC Draft Final Acts p30
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to assist administrators, regulators, broadcasters and other stakeholders in developing countries in
researching and supporting introduction of digital broadcasting.”*

1.2 Functional framework

The guidelines on migration from analogue television to (DTTB) and introduction of (MTV) were
developed on the basis of a functional framework indicating the functional building blocks to be
considered for the transition to DTTB and introduction of MTV. This framework consists of five
functional layers:

A. Policy and regulation;

B. Analogue switch-off (ASO);

C. Market and business development;
D. Networks (DTTB and MTV);

E. Roadmap development.

In each layer a number of functional building blocks have been identified (see Figure 1.2.1). For each
of the functional building blocks guidelines on key topics and choices are given in the chapters of
Part 2 to 6.

In general, Layers A to E are either government led or market led. However, in some countries
government departments or agencies have a broader role than in others. The functions in each layer
are described for the situation that exists in most countries that have introduced digital television
services. If government departments or agencies have responsibilities for one or more of the
functions in Layer C or D, the relevant guidelines in these layers should be followed.

Government departments or agencies not having direct responsibility for functions described in
Layer C or D should nevertheless be aware of the complexity of these functions and the impact
government decisions may have on it.

Layer E (Roadmap development) relates to government as well as market led functions.

Figure 1.2.1 provides an overview of the functional framework.

WTDC Draft Final Acts p18-19
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Figure 1.2.1: Functional framework of guidelines
for the transition to DTTB and introduction of MTV

The description and objectives of each of the five layers of the functional framework is included in

the subsequent paragraphs.

Layer A: Policy and regulation

Layer A deals with the key issues and choices the regulator faces when either formulating DTTB, MTV
or ASO policy objectives. In striving for a rapid service up-take and development of the DTTB and
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MTV markets, the regulator will implement such policies by issuing information, funds, rights,
licences and permits to (qualified) market parties in compliance with the relevant legislation.

Layer B: Analogue switch-off (ASO)

Analogue switch-off (ASO) is the process of turning off the analogue terrestrial television signal and
replacing it with a digital signal. It will basically require changing existing television broadcast
networks and changing end-consumer television receiver equipment (either connecting a digital
converter to the existing television set/recorder or replacing the existing television set for an
integrated digital television set and/or digital recorder).

The ASO is a government initiated policy, aiming at gaining spectrum efficiency which will bring
consumer benefits (more choice in television channels and services) and industry benefits (new
revenue streams and business models). The key objective in the ASO process is reducing the risks of
disenfranchising viewers.

Layer C: Market and business development
Layer C deals with key business issues and choices that Service Providers/Broadcast network
operators face when planning the commercial launch of DTTB and MTV services.

It includes a set of business activities and tools for defining the DTTB/MTV service proposition and
associated business case and plan, taking into account identified demand drivers, service barriers,
financial feasibility and more specifically receiver availability and customer support issues.

This layer is not only intended for commercial market parties seeking an acceptable return on their
investments, such as DTTB/MTV Service Providers and Broadcast network operators. Also, regulators
should acquire an understanding of the key business issues and choices at hand to enable them to
define realistic DTTB/MTV policies and licence conditions.

Commercial parties will seek a DTTB or MTV Service Proposition which fulfils a consumer demand
that generates sufficient revenues (either advertising of subscription based). In contrast, Public
Service Broadcasters (PSB) normally fulfil objectives of public interest in the field of information and
culture. That is why they are interested in viewing ratings, high population coverage and mainly
prefer unencrypted broadcasting. Market and business development works differently as it has to
fulfil primarily ‘information and culture’ objectives. However, PSBs can also have advertisement-
based income so some of the topics addressed in this section might also be relevant for PSBs.

Layer D: Networks

Layer D deals with key issues and choices operators face when planning transmitter networks for
broadcasting DTTB and MTV services. Choices in network architecture, frequency planning, network
planning, roll out planning and network operation should be made in such a way that the licence
conditions are fulfilled and that the business objectives are met. Optimum solutions should be found
between, often conflicting, requirements regarding picture and sound quality, coverage quality and
transmission costs.

Some of the issues regarding technology choices, frequency planning and network planning may also
be relevant to regulators, depending on the roles and responsibilities of the regulator and network
operator in a country.

Layer E: Roadmap development

Layer E deals with the development a set of generic roadmaps regarding the whole process of
transition to DTTB and introduction of MTV. A roadmap is a plan that matches short-term and long-
term goals and indicates the main activities needed to meet these goals.
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Developing a roadmap has three major uses:

1. It helps to reach consensus about the requirements and solutions for transition to DTTB
and introduction of MTV;

2. It provides a mechanism to help forecast the key milestones for the transition to DTTB
and introduction of MTV;

3. It provides a framework to help plan and coordinate the steps needed for transition to

DTTB and introduction of MTV.
In the description of the guidelines, a common set of definitions is used with regards to different
involved players. Figure 1.2.2 shows the players and related key activities of the government led
layers. Figure 1.2.3 shows the value chain of the market players and their related key activities.

Telecom/broadcast @ Local

Legislator
B Regulator Authorities

Media/content

Regulator
Determine access to Assigning spectrum Assigning/awarding
scarce resources (i.e. rights (licenses) and buildingand/or
spectrum) excluding market planning

players authorizations

Determine access to T
(permits/licenses)

market(s) Assigning/awarding
content & service
authorizations
(permits/licenses)

Key activities

Determine content &
services

Figure 1.2.2: Players in the government led layers
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Create Aggregate Divide Supportor Provide Provide
G contentand contentand available enhancethe infrastructure navigation and
R services service into spectrumin operations and ormanage interfacing
'§ customer capacity units marketing of access to or equipmentor
- oriented and allocate contentand delivery of the software
% packages type of service services content
x Manage Manage client
advertisers & relationship and
agencies invoice

Figure 1.2.3: Players in the market led layers

It is important to note that in practice one organization may encompass more than one role. For
example a broadcaster could carry out all activities of a content creator, content aggregator,
multiplex operator, service provider and content distributor. Alternatively, a network operator could
have for instance the role of multiplex operator, service provider and content distributor.
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1.3 Guidance to readers

1.3.1 Relation between chapters and functional building blocks
The guidelines for the transition to DTTB and introduction of MTV are based on a functional
framework consisting of five functional layers:

A. Policy and regulation;

B. Analogue switch-off;

C. Market and business development;
D. Networks (DTTB and MTV);

E. Roadmap development.

In each layer a number of functional building blocks have been identified (see chapter 1.2,
Figure 1.2.1). For each block, guidelines are described in the chapters of Part 2 to Part 6. Chapters in
Part 2 to 6 and the related functional blocks have corresponding numbers.

1.3.2 Structure of the chapters
The report consists of six Parts. Table 1 shows the relation between the Parts and the functional
framework as shown in Table 1.3.1.

Table 1.3.1: Structure of the report

Subject Related layer of functional framework

1 Introduction -

2 Policy and regulation issues AandB

3 Market and business development C

4 DTTB networks D regarding DTTB
5 MTV networks D regarding MTV
6 Roadmap development E

The chapters in Part 2 to Part 6 are structured as follows:

o An introduction of the functional block;

o Sections addressing:
H Key topics and choices identified for the functional block;
o4 Implementation guidelines.

In Part 2, 3 and 6 the implementation guidelines have been placed in a section at the end of each
chapter. Part 4 and 5 contain a multitude of choices, therefore the implementation guidelines have
been placed at the end of each section. In the chapters many examples are given and the provided
footnotes give references to sections or paragraph of documents for additional or more detailed
information. These documents are also listed in the Bibliography at the end of the report. In addition,
some chapters contain one or more appendices, providing more details on certain related issues.

The chapters identify the policy, economic and technology choices to be made and their potential
impact on the transition to DTTB and introduction of MTV. The chapters also include practical
guidance on the choices to be made. The guidelines are of a general nature and cannot be applied
without considering local circumstances and the status of DTTB or MTV implementation in each
individual country. Nevertheless, in a number of cases a generic choice is given that suits best in most
practical circumstances, or alternatively, the best model is provided for some practical circumstances.
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1.3.3 Use of the Guidelines

In developing the national roadmap, the relevant functional building blocks should be selected taking
into account the local situation, the responsibility of the players involved and the status of DTTB and
MTV implementation.

The last three chapters (6.1, 6.2 and 6.3) provide roadmaps for the following generic cases:

. Transition to DTTB and introduction of MTV by a regulator;
o Transition to DTTB by an operator;
o Introduction of MTV by an operator.

Finally the choices identified in the relevant guidelines should be considered and the associated
activities carried out. In the description of the roadmaps in chapters 6.1, 6.2 and 6.3 the main
activities related to the selected functional blocks are indicated.

Figure 1.3.1 shows a conceptual block diagram of the Guidelines.

Carryout
Follow ST
Select Tdalias activities
Consider functional & Construct related to
: e foreach :
functional building ) roadmapin selected
: functional : :
layers blocksin o national functional
building : ; o
each layer situation building
block
blocks

: : : National customisationand
Described in this document . ) s
implementation of guidelines

Figure 1.3.1: Conceptual block diagram of the guidelines

There is no need to read the guidelines in Part 2 to 6 in sequential order. The reader can take the
chapters or functional blocks of his or her interest. Relationships with other chapters are indicated in
the text. Furthermore the example roadmaps in Part 6 show how the various functional building
blocks interrelate.

1.3.4 Application of the Guidelines to other regions

The Guidelines prepared for Africa take into account the provisions of the GE0O6 Agreement. In
principle the Guidelines are applicable in the whole of the GE06 planning area’. The Guidelines could
also be applied in countries outside the GE06 planning area, but provisions of other appropriate
regulations, instead of GEO6, should be taken into account.

The amendments to these guidelines in this report address the different digital migration
considerations applicable to the Asia-Pacific region.

Furthermore, it is noted that:

. Many of the referenced documents originate from Europe (EBU, DVB, DigiTAG);

The planning area of GE0O6 Agreement covers Region 1 (parts of Region 1 situated to the west of
meridian 170° E and to the north of parallel 40° S, except the territory of Mongolia) and in the Islamic
Republic of Iran.
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. In Region 2 and 3, DTTB systems and some technical parameters may be different e.g.
channel bandwidth;
o A number of guidelines are based on the transmission standards for DVB-T, DVB-H or T-

DMB. The revisions contained in this version of the Guidelines incorporate references to
the other systems used in the Asia-Pacific region (notably China DTV standard, ISDB-T
used in Japan and many parts of South America, and the ATSC standard used in the
Democratic Republic of Korea).
The table below shows the applicability of the chapters outside the GEO6 planning area by
categorizing the chapters into three types:

1. Chapter fully applicable, guidelines are independent of the GE06 provisions;
Chapter applicable, but contains examples that relate to GE06, these examples may not
be relevant outside the GEO6 planning area;

3. Chapter partly applicable, some of the guidelines are based on the application of GE06
provisions.

Table 1.3.2: Applicability of guidelines outside the GE0O6 planning area

Part Chapte Application | Application
r category | category of
From the version

Original adapted for
Guidelines the Asia

Pacific
Region
2 Guidelines regarding policy and regulation issues
2.1 Technology and standards regulation 1 1
2.2 Licensing framework 1 1
2.3 ITU-R regulations 3 3
2.4 National spectrum plan 2 2
2.5 Assignment procedures 1 1
2.6 License terms and conditions 1 1
2.7 Local permits (building and planning) 1 1
2.8 Media permits and authorizations 1 1
2.9 Business models and public financing 1 1
2.10 Digital dividend 2 2
2.11 National telecom, broadcast and media acts 1 1
2.12 Law enforcement and execution 1 1
2.13 Communication to consumers and industry 1 1
2.14 ASO transition models 1 1
2.15 ASO organizational structure and entities 1 1
2.16 ASO planning and milestones 1 1
2.17 ASO infra and spectrum compatibility 1 1
2.18 ASO Communication plan 1 1
3 Guidelines regarding market and business development

3.1 Customer insight and research 1 1
3.2 Customer proposition

33 Receiver availability considerations
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Part Chapte Application | Application
r category | category of
From the version

Original adapted for
Guidelines the Asia

Pacific
Region
3.4 Business planning
3.5 End consumer support 1 1
4 Guidelines regarding DTTB networks
4.1 Technology and standards application 3 3
4.2 Design principles and network architecture 3 3
4.3 Network planning 3 3
4.4 System parameters 2 2
4.5 Radiation characteristics 2 2
4.6 Network interfacing 1 1
4.7 Shared and common design principles 1 1
4.8 Transmitting equipment availability 1 1
4.9 Network roll-out planning 1 1
5 Guidelines regarding MTV Networks
5.1 Technology and standards application 2 2
5.2 Design principles and network architecture 3 3
53 Network planning 3 3
5.4 System parameters 1 1
5.5 Radiation characteristics 2 2
5.6 Network interfacing and studio facilities 1 1
5.7 Shared and common design principles 1 1
5.8 Transmitting equipment availability 1 1
5.9 Network roll-out planning 1 1
6 Roadmap development
6.1 Roadmap example for regulators 2 2
6.2 Roadmap example for transition to DTTB by a network operator|2
6.3 Roadmap example for introduction MTV by a network operator |2

1.4 Advantage of digital broadcasting transition

Transition to digital TV is a government initiated policy, aiming at gaining spectrum efficiency® which
will bring consumer benefits (more choice in television channels and services) and industry benefits
(new revenue streams and business models):

1. Spectrum efficiency: By converting the terrestrial television platform from analogue to
digital technology, countries can benefit from the increased spectrum efficiency offered

ASO spectrum efficiency may result in freeing up spectrum, the so-called Digital Dividend (see
section 2.10).
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by digital technology. In a given frequency channel, it is possible to broadcast between
four to eight programme channels (as compared to one in an analogue network)’. The
more efficient use of spectrum means that some capacity is freed up, the so-called digital
dividend®, and is available for new services (either new broadcast services or fixed/mobile
services). To ensure the maximum benefits of digital switchover, countries in a given
region should agree to convert to digital broadcasting, if possible through a coordinated
frequency plan. Europe, Africa and parts of Asia have agreed to such a plan: the Geneva
2006 agreement (GE06)°.

Customer benefits: The customer benefits derive primarily from the possibility of digital
processing and compression, making much more efficient use of the network’s capacity.
The key benefits include (as compared to analogue television broadcasts):

. Wider choice in TV and radio channels;
. Improved picture and sound quality (depending on the system settings);
. Greater flexibility due to portable and mobile reception (in case of a DTTB

network designed for indoor-reception only a 15 cm small receiver antenna is
needed; in case of a MTV network the antenna is ‘folded-up’ into the battery pack
of the mobile phone);

. Enhanced information services including the Electronic Programming Guide,
enhanced ‘teletext’ services (with enhanced graphics)™ and, where a return path
is available, a wide range of interactive services like video-on-demand, e-banking,
e-learning, etc.';

o Future innovative services and lower prices: increasing market competition and
innovation thanks to the potential arrival of new entrants at different levels in the
value-chain, for instance new service providers, broadcasters, network operators
or developers of interactive applications. In addition, switchover implies specific
benefits for some categories of market players: easier storage/processing of
content and reduction of transmission costs. Lower prices (per channel) for the
end-consumer are possible. International studies have shown that DTTB networks
are inherently cheaper than the other two major competing platforms satellite
and cable, depending on:

. The required geographical coverage: near 100 per cent coverage will exorbitantly
drive-up the DTTT network costs;

. Market structure: i.e. will the DTTB provider pass on the improved margin to the
end-consumer), and;

10

11

10

The exact number of channels depends mainly on the desired picture quality, robustness of the signal,
compression technology and type of multiplexing (constant bit rate or statistical multiplexing). For
more details see sections 4.1 and 4.4.

See section 2.10 “Digital Dividend”.
See section 2.3 “ITU-R Regulations”.
See for more details section 4.1 “Technology and Standards Application”.

Several set-top-boxes are available on the market with a combined DTTB tuner (e.g. DVB-T) and xDSL
modem. The return traffic is handled through the xDSL modem. Especially triple-play providers, like
telecom providers, are looking into the possibilities of such an integrated approach. For example, the
most popular television channels are delivered through the DTTB network and more individual service,
like video-on-demand or theme channels, are delivered through the xDSL network.
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. Type of network roll-out: a network designed for rooftop antennas is cheaper
than an indoor-antenna based network?.
3. Industry benefits: With the introduction of DTTB networks a new industry has arisen. A
new industry producing:

0 Pay-tv services: DTTB networks can easily facilitate a full bouquet of services and
incorporate a paying/billing system (i.e. Conditional Access System);

o New transmitter networks: including new transmitters, antennas and transport
networks;

. New receiver devices: several devices are being produced in the current market,

including set-top-boxes, PC-card integrated receivers, USB-based receivers and
Integrated Digital Television sets (IDTVs). The growth and size of the global set-
top-box market is represented in the figure below®?;

. Conditional Access Systems: the market comprises already 10 global players
delivering integrated systems (head-end encryption and smart-card decryption)*.

240 4

200 4
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120
80 ¢
&0 4 ! !
0 J
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Shipments (m)

Figure 1.4.1: Global set-top-box market

1.5 Status of digital switch-over

Digital terrestrial television has been introduced in many countries in all Regions and several
countries have started switching off analogue TV services. In a number of countries switch-off of
analogue terrestrial TV services has been completed, notably:

o The Netherlands (2006);
. Sweden (2007);
. Finland (2007);
o Germany (2008);
. Switzerland (2008);
o USA (2009).
At the time of writing the revisions for the Asia Pacific region (November 2010), no country in the

Asia Pacific had completed analogue switch off. Australia has commenced switch-off and both
Australia and New-Zealand have targeted switch off to be completed by the end of 2013. South

2 CDG Eurostudy, “Digital Terrestrial Television in Europe, the Dynamics of Transition”, 1998.

See Pace corporate website: “Analyst briefing of 19 June 2008”.

1 See footnote 13.

11



Guidelines for the transition from analogue to digital broadcasting

Korea was amongst the earliest adopters of digital transmission and uses the ATSC system; Singapore
was also amongst the early adopters of digital broadcasts. Others such as China, and Japan have
taken longer and have developed systems suited to their specific needs (China DTV, and ISDB -
Japan). Other countries have commenced trials or simulcast (e.g. Cambodia, Sri Lanka, Marshall
Islands, Malaysia, and Brunei) and a number have set provisional dates for completion of switch-
over.

The digital terrestrial television market is growing fast and information on the status of digital switch-
over needs regular updates. For up to date and detailed information on DTTB and MTV
implementation in a great number of countries the following websites can be consulted:

. DVB *°

Information on adoption and deployment of DVB-T, in some cases information regarding
other DVB standards is also provided.

. DVB '
Information on DVB-H implementation.
. DigiTAG"

Information on DTTB and MTV implementation.
e WorldDMB™
Information on implementation of DAB, DAB+ and DMB .
. China DTV System.™
. ISDB-T (Japan)®
Detailed technical information on DTTB implementation in a number of countries in Region 1, 2 and 3
is also given in Report ITU-R BT. 2140,

In addition to the information that can be obtained from the sources indicated above, information on
digital switch-over in Africa is available from feasibility studies on DTTB and MTV that were carried
out from January 2008 to July 2008. To this end a questionnaire was developed and circulated within
African countries to explore the African Broadcasters requirements and programmes in shifting from
Analogue to DTTB and MTV Broadcasting. ITU has received positive reply from 22 countries. The
results are summarized below:

Table 1.5.1: DTTB and MTV implementation in Africa

Time period Number of countries

DTTB introduction MTV introduction End of transition

Until 2010 9 6 1
Until 2015 1 0 8
Until 2020 1 1 9

1 See www.dvb.org/about dvb/dvb worldwide/index.xml

16 See www.dvb-h.org/services.htm

v See www.digitag.org/

18 See www.worlddab.org/country information

9 See http://sac.gov.cn also www.dvb.org country updates

20 See http://dibeg.org.ip for deployment and other information about ISDB-T and One Seg (the MTV

implementation of ISDB-T)

2 Report ITU-R BT.2140, Transition from analogue to digital terrestrial broadcasting; appendix 1 to part 1

and appendix 1 to part 2.
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From a similar survey carried out in the Asia—Pacific region the following results were obtained:
information on the digital switch-over in the Asia-Pacific region has been compiled from a
guestionnaire circulated within Asia-Pacific countries in October 2011 to explore Asia-Pacific
governments and broadcasters requirements and programmes in shifting from analogue to DTTB and
MTV broadcasting. ITU received useful responses from 17 countries but received few responses from
the larges countries in the region. Particularly those which have already established digital services
and are well advanced with migration planning. Information on the current state of migration in the
following tables is therefore incomplete and mostly reflects the position of developing countries in
the region. Some adjustments have been made to reflect known status of other countries in the
region.

Table 1.5.2: DTTB and MTV implementation in Asia-Pacific

Time Period Number of Countries
DTTB . MTYV Introduction End of Transition
Introduction
Until 2010 10 5 0
Until 2015 4 ? 5

(Number of starts
may be higher)

Until 2020 10 ? 3
(Speculative
estimate)
Beyond 2020 Some very small ? 10

countries may be

Only a few countries have commenced or have considered MTV services, amongst the majority of
those responding to the survey, MTV has lower priority than migration of analogue services at this
time. As MTV is more likely to interest the more advanced countries, the lack of responses in the
above table simply reflects the absence of responses from those countries.

Note that the end of transition stipulated in the Geneva 2006 Agreement does not apply to the Asia-
Pacific region. No end of transition date has yet been agreed for the Asia-Pacific. Many of the smaller
countries have yet to address the question and lack the resources to progress migration. The above
table is somewhat speculative on later years and assumes that the pressure to migrate will come
from the eventual difficulties in obtaining analogue receivers amongst other things, even where
there are no other pressures. In many of these countries spectrum demand is not a driving factor as
they use small local transmitters, have no close neighbours, and their immediate economic priorities
lie elsewhere. For many satellite delivery may eventually prove to be the most cost effective option.

From the information on DTTB and MTV implementation referred to above, it can be concluded that
digital terrestrial broadcasting is implemented in all Regions. In a number of countries analogue
switch-off process has started and in some countries analogue switch-off has been completed.

The implementation differs from country to country. In most countries a large package of television
services, sometimes extended with digital radio services, is offered with fixed antennas on the roof.

13
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In other countries, the emphasis is on portable indoor reception. Some countries have started HDTV
services on the terrestrial platform and many countries plan to do so in the coming years.

Digital terrestrial television has proven its success. Those countries that have not started yet to
prepare DTTB and MTV introduction are advised to do so, sooner rather than later, taking into
account the end of transition stipulated in the Geneva 2006 Agreement (for those countries covered
by this agreement).

Noting the priority given by WTDC-10 for the development of migration plans for the Asia-Pacific,
countries in the Asia-Pacific need to formulate their plans around economic, service, and spectrum
considerations discussed later in these guidelines. With the rapid transition of many countries to
digital, the pace of migration of professional and consumer equipment to digital will accelerate, and
analogue equipment will become progressively more expensive and less readily available. Already,
rapid falls in the price of digital equipment have taken place as more countries move to digital
technology.

14
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Glossary of abbreviations

ASO
CAS
DAB
DAB+
DigiTAG
DMB
DTTB
DVB
DVB-T
DVB-H
EBU
GEO6
IDTV
ITU
ITU/BDT
ITU-D
MTV
PSB
SMS
T-DMB
usB
WTDC-06

Analogue Switch-Off

Conditional Access System

Digital Audio Broadcasting

Digital Audio Broadcasting, improved system
Digital Terrestrial Action Group

Digital Multimedia Broadcasting

Digital Terrestrial Broadcasting

Digital Video Broadcasting

Digital Video Broadcasting - Terrestrial
Digital Video Broadcasting - Handheld
European Broadcasting Union

Geneva Agreement of 2006

Integrated Digital TV set

International Telecommunication Union

International Telecommunication Union/Telecommunication Development Bureau

International Telecommunication Union — Development sector
Mobile Television

Public Service Broadcaster

Subscriber Management system

Terrestrial — Digital Multimedia Broadcasting

Universal Serial Bus

World Telecommunication Development Conference in 2006
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Part 2

Policy and regulation

Introduction

This part of the Guidelines will provide an overview of the key issues and choices the regulator faces
when either formulating Digital Terrestrial Television Broadcasting (DTTB), Mobile Television (MTV)
or Analogue switch-off (ASO) policy objectives. In striving for a rapid service up-take and
development of the DTTB and MTV markets, the regulator will implement such policies by issuing
information, funds, rights, licences and permits to (qualified) market parties in compliance with the
relevant Legislation.

This part comprises 18 chapters and each chapter corresponds with the sections of the detailed
functional framework, as depicted in the figure below. Each chapter is concluded with
implementation guidelines assisting the regulator in making the right trade-offs, applicable to the
local situation.

Because of the specific nature and the one-off character of the ASO, this process is dealt with in five
separate and consecutive chapters (sections 2.14 — 2.18), which can be read independently from the
other chapters in this part.

A. Policy & 2.1. Technology

Regulation & Standards
Regulation

2.2. Licensing 2.3.ITU-R
Framework Regulations

. 2.7. Local
2.4. National 2.5. 2.6. License Permits

Assignment Terms & =

Spectrum Plan

P Procedures Conditions (building &
planning)

2.8. Media
Permits &
Authorizations

2.9. Business
Models & Public
Financing

2.10. Digital

Dividend

z.ﬁtlgcagxnal 2.12. Law Comn?\-ulnsit.:ation
Broadcast & CITIEEETS to consumers &

Media Acts S industry

2.15.
2.14. Transition || Organizational
Models Structure &
Entities

2.16. ASO 2.17. Infra & 2.18. ASO
Planning & Spectrum Communication
Milestones Compatibility Plan
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2.1 Technology and standards regulations

In this section the key policy decisions are outlined on adopting or promoting DTTB/MTV technology
and associated standards.

Regulators setting standards for DTTB/MTV services aim to achieve interoperability, economies of
scale or safeguarding Universal Services (for example High Definition Television — HDTV has to be
provided)’. However, setting standards can have a downside too. Careful consideration is required,
taking into account local market dynamics and balancing the different pros and cons.

In any policy decision on setting standards, a technical evaluation of the different options available,
should be included. For this technical evaluation we refer to section 4.1 for DTTB networks and 5.1
for MTV networks. This section deals with the question whether a standard should be
prescribed/promoted and for what system/network elements.

This section is split into three parts:

1. Technology and standards policy trade-offs: policy considerations on DTTB and MTV
standards;

2. Technology and standards choices for DTTB and MTV: specific technology choices to be
made in regulating the DTTB and MTV markets;

3. Implementation guidelines.

2.1.1 Technology and standards policy trade-offs
Although choosing one single model for setting standards has the benefit of clarity, regulators must
very often strike a balance between two basic models:

1. Mandating single technologies and standards: this model will deliver full harmonization
and hence the largest possibilities for reaping the benefits of economies of scale and
interoperability, or;

2. Leaving service development entirely to the market: this model will deliver maximum
consumer choice.

Traditionally there is strong pressure on regulators for both models, from different sides of the
industry. However, between the advocates of both strands there is also a common recognition of the
downside of both options:

1. The mandating of technologies and standards — picking a winner by regulation — presents
high risks of selecting the wrong standard and hence hampering innovation as well as
service roll out and take up;

2. Complete absence of harmonization can increase the risks of unduly favouring first-
movers (e.g. those acquiring a licence first) and technology-led market power. Once such
market power is established, regulation can be imposed only by bearing high costs (e.g.
for expropriating investors). Moreover, absence of harmonization can lead to (too)
fragmented markets, especially for small home markets (and this applies to almost any
country considering the global scale of broadcast and telecoms markets for receiver
equipment).

For more details on Universal Service and Universal Access see www.ictregulationtoolkit.org, module 4,
Infodev/ITU.
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As a DTTB or a MTV network comprises several elements, it is important to distinguish the key
system elements (see also section 4.1). The following key network elements can be distinguished:

1. Television presentation formats: for DTTB platforms either Standard Definition Television
(SDTV) and/or High Definition Television (HDTV) and for MTV platforms a minimum bit
rate per service;

2. Transmission standard: for DTTB platforms e.g. DVB-T, ATSC China DTV, or ISDB-T and for
MTV platforms DVB-H T-DMB, OneSEG, or MediaFlo;

3. Compression technology: for DTTB platforms MPEG2 or MPEG4 and for MTV platforms
e.g. H264/MPEG-4 AVC or open;

4, Conditional Access (CA) system and Digital Rights Management (DRM): interoperability
between deployed systems for respectively DTTB and MTV platforms;

5. Application Programming Interface (API) for additional and interactive services: for DTTB
platforms e.g. MHP or proprietary and for MTV platforms specific technical requirements
to support integration between broadcast TV and 3G mobile TV networks.

Observing the different DTTB and MTV markets, it can be concluded that, in most cases, the
regulator strikes a balance by not prescribing or recommending technologies/standards for all
system/network elements but only for selected elements. For example, the regulator only prescribes
the transmission standard (e.g. DVB-T) but leaves the television presentation format (either SDTV or
HDTV) to the market to decide. The regulator tends to prescribe a minimum set of standards so as to
leave room for entrepreneurship in developing new services.

In addition, the regulator may not lay down standards for all multiplexes but only for a selected
number of multiplexes. For example, the regulator prescribes one multiplex to be operated on the
basis of the DVB-H transmissions standard (for the provision of a MTV service) and leaves the rest of
the available multiplexes technology neutral. In such a case the licence holder is free to allocate the
remaining multiplexes either to a DTTB service or to the MTV services for additional capacity (e.g.
more services/channels, better picture quality, etc). Although unlikely, the licence holder could
possibly decide to allocate the remaining capacity for MTV services on the basis of a different
standard (e.g. like T-DMB).

Observing the licensing of DTTB and MTV services, the intervention of regulators is still justified if:

1. There is a serious risk of market failure. The risk of market failure can be higher in
situations when:
a. Market fragmentation results in too small local markets (especially relevant for
relatively small local markets), the following examples can be given:

i Early market launches with set standards could result in a market with
multiple standards with high consumer switching costs;

ii. Lack of co-ordination between operator bids — for example each bidder will
not know the technology choice of others and this could lead to an
outcome where there are two different technologies used in the market.
This could reduce competition between service providers by increasing end-
user switching costs. Customers would need to buy a terminal which uses a
rival standard when switching service provider;
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b. Lack of competition?, the following examples can be given:

i No open wholesale model and/or lack of several licences — for example if
there is only spectrum available for one licence holder and no specific rules
are in place for open and fair access to the DTTB/MTV platform (i.e.
wholesale model). Such a situation could limit competition between
DTTB/MTV service providers as they do not have equal or fair access to the
DTTB/MTV platform;

ii. Manufacturers of a technology are heavily subsidizing network equipment
prices as to chance technology choices. While there may be short term
benefits, this may not be, in the longer term, in the interests of consumers
if the technology is not open or well supported;

2. There are significant public interest considerations. Protecting the public interest can play
an important role if:

a. DTTB or MTV services are defined or considered as a Universal Service and there
is a risk of consumer confusion. In general DTTB services are considered to be a
Universal Service. In contrast, in most cases, MTV is not considered to be
Universal Service (yet), even in countries like Japan and Korea where MTV services
are provided free-to-air>. The risk of consumer confusion is especially high if:

i DTTB licensing is linked to the Analogue switch-off (ASO), the process of
turning off the analogue terrestrial television signal and replacing it with a
digital signal. In these circumstances, the viewers have to choose a new
digital television service and consumer choice should be limited;

ii. Other digital services are already operational — for example, the public
broadcaster already broadcasts a DTTB service and has adopted a
transmission standard. Launching commercial DTTB service on a different
standard could seriously confuse the viewer as they expect a
comprehensive television offering including both public and commercial
channels;

b. DTTB (or MTV) services are defined or considered as a Universal Service and the
service should be affordable for the largest population possible (hence the lowest
prices). Especially in small local markets this could be an important consideration.
Setting a standard could help to avoid local market fragmentation and to reap the
benefits of a worldwide adopted standard (i.e. economies of scale);

c. Spectrum efficiency is required. Although regulators always strive for spectrum
efficiency, setting a standard might be considered if:

i An inappropriate standard would result in significant spectrum loss — for
example adopting a certain standard in Region 1 (which includes Africa)
leads to spectrum inefficiencies if the standard uses a different channel
raster and carrier type (see for more details section 4.1);

ii. Multiple standards would result in significant spectrum inefficiencies. For
example, in the case no wholesale model is in place and content is
duplicated on different DTTB/MTV multiplexes. Especially when available

20

It is important to define the relevant market. This could be different between the DTTB and MTV
markets. In general, the DTTB services operate in a market with several other players/platforms
offering similar services. In the MTV market the relevant market is considered to be smaller.

For guidelines on defining DTTB and MTV as Universal Services see section 2.1 and 2.2.3.
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spectrum is very limited, given the demand of broadcasters, setting a single
standard could be considered.

2.1.2 Technology and standards choices for DTTB and MTV

The table below provides an overview of the different technology/standards choices regulators made
when licensing DTTB services. The following key network elements have been distinguished (see also
section 4.1):

Television presentation formats (i.e. SDTV and/or HDTV or neutral);
Transmission standard (e.g. DVB-T or neutral);
Compression technology (i.e. MPEG2 and/or MPEG4 or neutral);

s wnN e

Digital Rights Management (DRM)or Conditional Access (CA) system (i.e. interoperability
between deployed systems);

5. Application Programming Interface (API) for additional and interactive services (e.g. MHP).

Table 2.1.1: Technology regulation for DTTB networks.

Country TV presentation = Transmission = Compression DRM/CAS Additional
format standard technology Services

Belgium* Neutral S Neutral Neutral Neutral
Denmark’ R S Neutral Neutral Neutral
Finland® Neutral S Neutral Neutral Neutral
France’ S S S Neutral Neutral
Germany’ Neutral S Neutral Neutral Neutral
Korea S S S Neutral Neutral
Netherlands® Neutral S Neutral Neutral Neutral
Spain5 Neutral S Neutral Neutral R
Sweden’ Neutral S Neutral Neutral S
Uk’ Neutral S Neutral Neutral Neutral
us® S S Neutral Neutral Neutral
S = Stipulated
R = Recommended

As the above table shows, regulators only tend to set standards for television presentation formats
and transmission standards. Please also note that the introduction dates of the DTTB services in the
various countries vary significantly. Countries like Sweden, UK, Spain and the Netherlands were

See State publications in ‘Belgisch Staatsblad’ no 2008-3603 (Decision of 18 July 2008) and no. 2008-
4155 (Decision of 17 October 2008), respectively the licensing procedure and licence terms and
conditions.

See country reports on www.digitag.org and www.dvb.org

See State publications in ‘Staatscourant’ of 4 July 2001 (no. MLB/JZ/2001/28.179) and 31 January
(no. 2002/IVWT/691808), respectively the licensing procedure and licence terms and conditions.

See multiplex licences on www.ofcom.org.uk/tv/ifi/tvlicensing/muxlicensees/.

See FCC’s Third Periodic Review of the Commissions’s Rules and Policies Affecting the conversion to
Digital Television, December 31, 2007 on www.fcc.gov.
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countries to introduce early (before 2004 and GE06). At that time discussions on television
presentation formats and compression technologies were not contemporary topics.

The table below provides an overview of the different technology/standards regulations for MTV
services. The following key network elements have been distinguished (see also section 5.1):

Television presentation format (i.e. minimum required bit rate per service);

Transmission standard (e.g. DVB-H and/or T-DMB or neutral);

Compression technology (e.g. H264/MPEG-4 AVC or neutral)

Digital Rights Management (DRM) or Conditional Access (CA) system (i.e. interoperability
between deployed systems);

5. Service integration and additional services (i.e. technical requirements to support
integration between broadcast TV and 3G mobile TV and for development of
additional/interactive services).

P wnN e

Table 2.1.2: Technology regulation for MTV networks

Country TV presentation Transmission = Compression DRM/CAS Service

(min. bit rate) standard technology Integration

Austria’ s R Neutral Neutral Neutral
Belgium11 Neutral S Neutral Neutral Neutral
Denmark’ Neutral S Neutral Neutral Neutral
Finland® Neutral S Neutral Neutral Neutral
France’ st S Neutral Neutral Neutral
Germany9 Neutral st Neutral Neutral Neutral
Italy14 Neutral S Neutral Neutral Neutral
Korea S S S R Neutral
Netherlands Neutral s Neutral Neutral Neutral
Switzerland Neutral R Neutral Neutral Neutral
us Neutral Neutral Neutral Neutral Neutral
S = Stipulated

R = Recommended

See country information on Services on www.dvb-h.org/services.htm.

10 In Austria, the regulator required a description of minimum bit rate per service in the tender. Any

change of the system parameters has to be announced to the regulator

See State publications in ‘Belgisch Staatsblad’ no 2008-3603 (Decision of 18th of July 2008) and no.
2008-4155 (Decision of 17th of October 2008), respectively the licensing procedure and licence terms
and conditions

11

12 In France, the regulator specified the modulation profile and the number of TV programs (16)

assuming an average of 250 kbps for each. But this has been the result of a consensus among

interested parties resulting from the consultation phase prior to the tender.

B In Germany, two technology-specific licences have been granted, one for T-DMB and the other for

DVB-H.

In both Italy and the Netherlands, no special MTV licences were assigned as the current DTTB licences
could be used to deploy MTV services.

14

B In such a way that the DTTB licence was a licence to operate a DVB system and hence the DVB-H

standard had to be adopted.
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As the above table shows, regulators tend to stipulate only the transmission standard for MTV
services. Also, in some cases, the minimal bit rate per service is regulated (as in Austria, France and

Korea).

2.1.3

Implementation guidelines

The following general guidance can be provided for regulating technologies and standards for DTTB
and MTV services:

In general, when licensing DTTB and MTV services only set standards, if:
a. A significant risk of market failure is expected (see above text), and/or;
b. Safeguarding public interests/Universal Services is required (see above text);

If deemed necessary to stipulate standards, only set a minimum of standards closely
related to the policy objectives and only for those system elements that support the set
objectives. Setting standards is aimed at achieving interoperability, economies of scale,
and safeguarding Universal Services. Consequently, regulate only the system elements
that contribute to those objectives. Such an approach implies for example:

a. Regulating only the transmission standard and not the television presentation
format, if HDTV is deemed not to be part of the Universal Service. For example, in
several countries, the licence holder is free to determine whether HDTV services
are going to be included in the service bouquet. In contrast, in France one of the
DTTB multiplex (for pay television services) was required to carry HDTV services;

b. Regulating only the Application Programming Interface (e.g. MHP for DTTB
platforms), if additional services (like interactive applications such games,
enhanced EPGs and banking services) are required to operate across DTTB
multiplexes and even across platforms. In Spain and Sweden such requirements
were respectively recommended or stipulated™®;

Check the necessity of (additional) standard setting. Check the applicable (international)
regulatory framework on interoperability and open access to platforms. For example, in
Europe the Regulatory Framework for Electronic Communications provides already a good
basis for regulating interoperability and open access, limiting the necessity for local
regulators to set standards for achieving these objectives;

Consider other regulatory instruments as well. For example, it might be uncertain
whether market distortions will occur (fragmented markets and high switching costs). One
way of addressing these problems without prescribing operators’ choices would be to
evaluate multiplex licence bids with reference to criteria such as:

a. The promotion of service competition;
b. Low end user switching costs and;
C. The existence of competitive, low cost, handsets;

16

The current trend on setting API standards is that they are considered unnecessary for DTTB services
as the uptake and possibility of additional services is limited and DTTB multiplexes are very often
operated by a single operator having a common API across the multiplexes.
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5. Either set a standard or do nothing. Avoid actively promoting standards as industry
pressure will unavoidably force the regulator in the situation to promote all standards and
this will increase”:

a. Confusion in end-consumer markets and;
b. Confusion in the market for network equipment and content/service providers.

The following specific guidance can be provided for regulating technologies/standards for DTTB
services:

1. In the area covered by GEO6, stipulate the DVB-T transmission standard for new DTTB
services because safeguarding the public interest (Universal Service) will be required and
there is only a small down side risk of setting the wrong DTTB transmission standard:

a. Setting a single standard will provide clarity in the market and will reduce
consumer confusion as most African countries still have to realize the ASO. For a
successful ASO consumer choice should be limited and the ASO process itself
manageable (not two or more DTTB transmission standards);

b. Stipulating the DVB-T standard is in line with GE06 Agreement. Although different
standards are possible under the GE0O6 Agreement, some standards will require
extra spectrum coordination efforts (which will be lengthy and require
cooperation of neighbouring countries) and may result in spectrum inefficiencies.
Consequently, setting a different standard may result in DTTB service delays and
hamper the continuation of the Universal Service for television;

c. Setting the DVB-T standard will provide the largest possible economies of scale as
DVB-T is the most widely adopted standard for DTTB services'®. Consequently, this
will result in:

i The lowest equipment prices (transmitter networks and receivers), making
DTTB services affordable for the largest population possible;

ii. The largest receiver availability: offering consumer choice for viewers and
receiver choice for service providers (especially for having various options
for embedded conditional access system19);

1A. In the Asia Pacific, China, Japan, and Korea have adopted systems other than DVB-T and
have substantial consumer equipment markets that make these choices effective. Outside
of these areas DVB-T is the most widely adopted standard. Countries in the Asia Pacific
region can be guided by the principles stated in paragraph 1 a-c above when making
system choices. Smaller countries within the Asia Pacific region will need to consider
decisions made by larger bordering neighbours, the costs to consumers, and the
availability of professional and consumer technical supply, maintenance and spares
support in their country.

v See the EC Commission statements around the introduction of mobile television in Europe. Initially the

statement was “Member States will be required to encourage the use of DVB-H”. Under industry
pressure, this statement was changed into “The objective of full interoperability across networks and
devices remains important. Developments in the market have shown that interoperability can be
achieved when stakeholders act together with a common aim of implementing a technical standard
such as DVB-H".

See the websites of Digitag and the DVB organization, respectively www.digitag.org and www.dvb.org .

9 Embedded Conditional Access Systems are cheaper than having the Common Interface solution (see

also section 4.1.).
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2.

Reconsider setting the DVB-T transmission standard only in circumstances where:

a. The planned time of licensing new DTTB services (perhaps as far as beyond
2015/20) is close to the time that different standards will be available and are
proven technologies (e.g. DVB-T2 receivers, mass market quantities are expected
as from 2012);

b. One or more market players , having a significant market share, operate their
DTTB service on a different transmission standard and the regulator requires an
integrated bouquet of services in the market (i.e. consumers can view all the
available DTTB channels with one single receiver), or;

c. The local market is considered large enough to offer economies of scale, even
with two or more different standards in the market and the regulator considers
consumer choice of paramount importance;

These factors have direct relevance to countries in the Asia Pacific when considering any
of the available standards used in the region. For many countries in the Asia Pacific their
expected timetables for their migration will allow them to make a better assessment
about the take-up costs and other factors that may influence them to consider
alternatives to the DVB-T standard or its later variants (e.g. DVB-T2);

In markets where only one DTTB multiplex operator will be operational (as for example in
Finland and Belgium), the risk of having a fragmented local market is less likely and from
this point of view setting a transmission standard might not be necessary (not considering
avoiding consumer confusion). In such circumstances, the regulator could consider a more
technology neutral stance. For example, the regulator could issue a DVB licence. Allowing
the licensing holder to deploy a network on the basis of newly released standards like the
DVB-T2 transmission standard”’. However, regulators should in general adopt a single
consumer standard for DTTB for free-to-air services so that consumers can gain access to
these services at lowest cost and inconvenience;

Only set additional standards for the television presentation format (i.e. HDTV) and
compression technology when these are deemed to be necessary because:

a. The regulator considers HDTV formats an essential part of a Universal Service and
does not believe market players will introduce these services autonomously (given
the local market structure), and,

b. The regulator believes that having different none-compatible compression
technologies (like MPEG 2 and 4)*'in the market, will result in consumer
confusion?;

c. For countries in the Asia Pacific who have not yet adopted a compression
standard, the fairly rapid development of MPEG4 equipment, which can also
receive MPEG2 is likely to open up the opportunity for them to consider whether
the higher bandwidth efficiency of MPEG4 should be adopted (given the cost
differentials will fall rapidly as this technology becomes widespread). Cost and the
availability of consumer equipment at lowest cost should be major considerations
in this choice for most countries in the region.

20
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Such a new deployment would require the Regulator to check whether the network is in line with the
assigned spectrum as indicated in the issued DVB licence.

MPEG 2 receivers cannot handle DTTB services compressed in MPEG4 format.

In France, the regulator assigned licences with the requirement to provide television channels in HDTV
quality and laid down mandatory standards for integrated digital television sets to include a DVB-T
receiver (1st phase) and MPEG4 compression technology (2nd phase). For more detailed information
see the website of the Regulator CSA www.csa.fr.
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5. Avoid prescribing API standards (like MHP) because (see also Implementation guidelines
in previous section):

a. The DTTB platform has proven not to be very attractive for developing interactive
services. Especially with the increasing number of broadband connections and
services in the world, application developers do not tend to develop interactive
services for the DTTB platform;

b. Laying down such standard requirements will increase receiver prices and might
hamper DTTB uptake.

c. In Japan requirements such as Content Protection (Digital Rights Management)
have been standardized and applied.

The following specific guidance can be provided for regulating technologies/standards for MTV
services:

1. Setting a MTV transmission standard might be justified if:

a. In the market several service providers will be or are operational and the risk of
local market fragmentation is high because:

i MTV licences are assigned to multiple mobile operators or other service
providers (like in Italy), and not to a single multiplex operator having one
transmission standard (like in Finland), and;

ii. Cooperation between providers is expected to be low and will not be
stipulated in the licensing procedure (e.g. in the public tender);

b. Interoperability is at risk (i.e. if consumers cannot ‘roam’ their MTV enabled
mobile phone between service providers). Interoperability is important in
situations where the market is predominantly a pre-paid market (as opposed to
post-paid markets where mobile operators can subsidize handsets to an
acceptable retail price level);

2. Provide room for the MTV licence holder to change/alter transmission technology during
the course of the licence period because:

a. Currently there are several competing transmission standards (like DVB-H, T-DMB
OneSEG and MediaFlo) and there is no clear technology ‘champion’ (yet), and;

b. Most of the standards don’t have production numbers in place to bring consumer
prices down for mass market consumption. Although there are some exceptions
like T-DMB and One-Segment terminals which have reached mass numbers in,
respectively, Korea and Japan?®;

3. In markets with only one MTV service provider or one MTV multiplex operator (with
several service providers), the need for setting a MTV standard so as to avoid consumer
confusion, increase interoperability and economies of scale is limited because:

a. Almost without exception most MTV services are launched on the ‘back’ of a
mobile phone offer and hence are launched by mobile operators. Mobile users
tend to select a mobile operator/phone (as opposed to consumers purchasing a
television set for DTTB service without considering the provider), and;

2 Some of the largest MTV markets are reported to be in Italy and Korea with, respectively, 8.3 million

DVB-H subscribers in 2008 Q3 (mobile operator 3i only) and 21.6 million T-DMB subscribers in 2009 Q2.
Please note that, although 78 per cent of the global mobile TV audience, some 38 million viewers, is
located in just two countries — South Korea and Japan — in those countries, the viewers have access to
the mobile service free of charge.
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b. In post-paid/subscription based MTV markets, the phone is supplied by the
mobile operator and interoperability with the MTV network is guaranteed. Mobile
users switching between providers will be provided with a new mobile handset.
This situation might be different in predominantly pre-paid/’SIM-only’ markets
(see guidelines below);

c. At this stage of the MTV market development without a clear ‘winner’, economies
of scale cannot be promoted by setting a standard. The worldwide handset
production volumes are still limited (in absolute numbers and in terms of the
different handset models). In such a situation, the risk of picking the wrong
standard can be high. Moreover, avoiding local market fragmentation could also
be avoided by licensing only a single multiplex operator (especially when there is
only limited spectrum available);

When setting a standard for the bearer level (i.e. transmission standard), the regulator
could consider combining this with a wholesale model®, as this will reap the most
economies of scale and spectrum efficiency due to”:

a. One single infrastructure;

b. sharing broadcast content, common between the various MTV service providers
(while at the same time tailoring the service offering/content to the conditions of
the individual provider, thereby leaving room for service differentiation);

In case an operational DTTB licence holder is also allowed to offer MTV services on the
basis of his assigned licences (as in Italy and the Netherlands), then depending on the
DTTB licence terms and conditions, the MTV standard might be set automatically. In order
to promote a rapid MTV service introduction, setting a standard is not advisable.
Moreover, the licence holder will seek synergies as much as possible. For example, the
DTTB licence holder would like to apply hierarchical modulation® to launch the MTV
service, saving spectrum and reusing existing infrastructure. Setting a (different) standard
might jeopardize these synergies;

If standard setting is deemed necessary, only set a standard for the bearer level
(transmission standard) and not for other network elements because:

a. To resolve interoperability issues between service providers due to the
application of proprietary DRM solutions, setting a DRM standard is not
necessary. For the regulator, it is better to stipulate the application of open
standards for DRM (either in the licence terms or the assignment procedure), i.e.
the selected DRM solution is not allowed to be embedded in the handset®’;

b. To resolve interoperability issues between service providers for the operations of
additional/interactive services, setting an ‘AP’ standard is also not necessary. It
will suffice for the regulator to stipulate open standards (not handset embedded);
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A model in which only one MTV multiplex operator will be allowed to operate MTV networks, offering
all available MTV capacity to any interested MTV service provider.

See TNO study for the European Parliament, “Mobile TV (IP/A/ITRE/FWC/2006-087/LOT 2/C1/SC2)”,
October 2007.

For example within the framework of the DVB standard it is possible to split the same multiplex into a
DVB-T part and a DVB-H part. For more details see section 4.2.

Please note that CAS based solutions tend to be handset embedded, making the handset provider
specific. For example the DRM OMA B-cast solution is SIM card based and does allow handset roaming
between service providers.
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7. Do not propose to mandate inputs to picture quality such as frames per second and
picture resolution (which is not uncommon in DTTB markets). Different picture formats
are appropriate for different services. For example, sports channels may require high
resolution and a high number of frames per second while low resolution and low frame
rates may be acceptable for news broadcasts. These trade-offs are best to be left to the
operator’s judgment. It is in the operators’ interest to provide good picture quality. Any
mandate on picture quality in this instance would limit the flexibility of the mobile TV
operator to develop the optimal mix of formats.

2.2 Licensing framework

The licensing framework is the comprehensive set of required licences, authorizations and permits
for a market and public introduction of DTTB and MTV services. The objective of any licensing
framework should be to actually implement the defined policy objectives for the introduction of
DTTB and MTV services, including the Analogue Switch-Off (ASO). While the examples set out in this
section are drawn from Europe, they are used to illustrate considerations that are common to all
regions including the Asia-Pacific.

This section is split in four parts:

1. General licensing framework for television services: the three types of rights and
associated obligations to assign to market parties. Followed by the key differences
between assigning rights for analogue and digital television services (i.e. DTTB and MTV
services) and the two basic assignment models;

2. Licensing framework for DTTB and MTV: the various applied assighment models for DTTB
and MTV services in the commercial market (as opposed to assigning rights to Public
Broadcasters). Followed by the key drivers behind the framework/model choices;

3. Licensing Public Broadcasters for DTTB and MTV: issuing licences to Public Broadcasters is
very often based a separate licensing framework as these rights are assigned by priority
(embedded in a separate legal framework/Act);

4, Implementation guidelines.

After determining the licensing framework (which rights will be assigned to which entity), the
regulator has to design an assignment procedure and execute this procedure. In section 2.5
(Appendix) a general assignment procedure with detailed steps (for either a public tender or beauty
parade) is included.

2.2.1 General licensing framework for television services
A licensing framework for any television services comprises the assignment of three sets of rights
(and obligations). These three types of rights apply to analogue and digital television services.
However the distribution of those rights over the various market players might be different for digital
platforms. The following types of rights can be distinguished:

1. Spectrum rights: the right to have access and use a defined part of the radio spectrum in a
designated geographical area for a specified time period, which may include obligations
such as:

a. The obligation to provide television services within a certain time frame (roll-out
obligations);

b. The obligation to provide a defined portfolio of television services;
Service level obligations, including aspects like broadcast standards,
geographical/population coverage, service/network availability, allocated
bandwidth/multiplexes per service, etc.;
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Broadcast rights: the right or permission to broadcast television content® on a defined
broadcast DTTB/MTV platform in a designated geographical area and for a specified time
period, very often both at a programme level (for specific programmes or services — often
referred to as media/broadcast permit or authorization) and a platform level (i.e. for a
bouquet of channels and services — often referred to as a broadcast licence). These rights
may also have associated obligations such as:

a. The obligation to provide a defined portfolio of television services (including ‘must
carry’ and ‘price cap’ rules);

b. The obligation to provide Public Service Broadcasting (PSB)* services (such as a
certain level of local news coverage, arts, religious programming, maximum limits
on the number of repeats and to be viewed freely);

C. Service level obligations, including aspects like broadcast standards,
geographical/population coverage, service/network availability, allocated
bandwidth/multiplexes per service;

Operating rights: the right to erect and operate a broadcasting infrastructure in a defined
geographical area for a specified time period, including aspects such as horizon pollution,
environmental and health hazards. These rights can be accompanied by:

a. Site sharing obligations: network operators or infrastructure holders (e.g. tower
companies) have to provide antenna space (under certain conditions®);

b. Antenna sharing obligations: network operators have to provide access to
broadcast antennas (provided this is technically possible®').

It is important to note that these rights can have different licence forms and definitions. The table
below provides an overview of terminology used for the DTTB and MTV licences across the world.

Table 2.2.1: DTTB and MTV licensing terminology

Type of right License/permit reference Reference used in

this report

Spectrum rights Frequency/Spectrum licence X
Multiplex licence

Platform licence
Broadcast licence
Network operator licence

Broadcast rights Media/broadcast authorization/ X
permit (programme level)
Broadcast licence (platform level) X

28
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Including linear broadcasting of television programs and associated services such as the EPG, subtitling.

Refers to broadcasting intended for the public benefit rather than for purely commercial concerns. The
Regulator requires that certain television broadcasters fulfil PBS requirements as part of their licence
to broadcast.

In defined cases the network operators are exempt from providing access. For example, in the case
where there is no capacity left and/or intended space is reserved/planned for own future operations.
For more details on site sharing rules see, for example, the EU Directive 2002/19/EC of the European
Parliament and of the Council of 7 March 2002 on access to, and interconnection of, electronic
communications networks and associated facilities (Access Directive).

In general, such antenna sharing rules are unknown in the telecommunications market. However, such
rules do exist in some broadcast markets (for example in the UK and the Netherlands).
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Type of right License/permit reference Reference used in
this report
Operating rights Building/Planning permit X
Transmitter/EMC licence/permit X

Broadcast licence

Platform licence

As described in the Introduction (Part I) of these guidelines, the value chain for DTTB/MTV services
comprises six basic functions which are the responsibility of associated “players” (as depicted in the
figure below)®’. Compared to an analogue television service the digital value chain has an extra
function/player: the multiplex operator. By nature of the digital broadcast technology, where
multiple programmes or services can be carried on one frequency (i.e. multiplex), assigning the
multiplex capacity to the various services is an extra function compared to the analogue broadcast
value chain®. This extra function is also referred to as managing the functional bandwidth of the
multiplex, i.e. assigning access and available capacity to each service. The technical operation of the
multiplex can be outsourced to a content distributor (i.e. the broadcast network operator).

Create Aggregate Divide available Supportor Provide Provide
contentand contentand spectrum in enhance the infrastructure navigation and
D services serviceinto capacity units operations and ormanage interfacing
-E customer and allocate marketing of access to or equipment or
'43 oriented type of service contentand delivery of the software
® packages services content
g .
X Manage Manage client
advertisers & relationship and
agencies invoice

Figure 2.2.1: Function/players in the digital value chain

By having this extra function of the multiplex operator in the value chain, two basic licensing models
can be distinguished for DTTB and MTV services:

1. Model A: the spectrum rights are assigned to the multiplex operator and this entity can
decide the allocation of the available capacity to the various services. In this model the
frequency licence holder is allowed to use the defined spectrum and can decide the
loading of the multiplex(es), e.g. which broadcasters can get access to the platform. The
function of multiplex operator and service provider can be aggregated into one
entity/organization. In turn, this organization can outsource the technical operations to a

2 Please note that some functions/players in the value chain can be combined in one company or entity.

For example cable companies and mobile operators combine service provisioning and content
distribution. But also for DTTB/MTV platforms, the multiplex operator function can be combined with

content distribution function or the service provisioning function with multiplex operator function.

B In the analogue value chain, each frequency can carry only one service (1-to-1 relationship) and the

frequency licence holder is very often the broadcaster. In the digital value chain the relationship is
1-to-N and the broadcaster is not necessarily the frequency licence holder.
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specialized content distributor (i.e. a broadcast network operator). In this model, it can
still be required for the individual broadcaster or service provider to get a general
broadcast authorization (e.g. by a media authority) for broadcasting television content
(very often not defined for a specific platform). This model was applied in countries like
the Netherlands (for DTTB and MTV), Belgium (for DTTB and MTV) and the UK (for DTTB
and MTV);

2. Model B: the spectrum rights are assigned to the content distributor and this entity
cannot decide the allocation of the available capacity. In this model the frequency licence
holder is only allowed to use the defined spectrum. The regulator decides the loading of
the multiplexes by assigning broadcast licences/rights for the DTTB/MTV platform to
individual broadcasters and/or service providers (bundling the various broadcast channels
into one or several packages, in a separate assignment procedure (very often a public
tender/beauty parade). In this model the regulator is the actual multiplex operator, or in
other words the functional bandwidth manager. In this model the service provider can be
a separate entity from the content distributor (i.e. broadcast network operator). This
model was applied in countries like Germany (for MTV) and Sweden (for DTTB).

Most DTTB/MTV assignment models are derived from these two basic models and vary in the degree
to which the frequency licence holder can also manage the capacity of the multiplex. Deciding this
degree of freedom is mainly a political decision and depends on the policy objectives. For example in
Model B, a stricter regime could be applied by excluding the spectrum licence holder also from
offering DTTB/MTV services himself. Or in model A, the frequency licence holder has to offer some
specific content (‘must carry’) and is just free in allocating the remaining capacity.

Please note that in the case of free-to-air television the service provisioning function is very limited
and basically comprises the promotion of the digital platform and providing information about the
platform. This service provisioning function is then carried out either by the content aggregator or
the content distributor.

The table below provides a schematic overview of possible licensing frameworks.

Table 2.2.2: Possible licensing frameworks

Type of right DTTB and MTV Value Chain
Content Content Multiplex Service Content Device
Creator Aggregator | Operator Provider Distributor Creator
Spectrum rights X X X
Broadcast rights X X X
Operating rights X X

2.2.2 Licensing framework for DTTB and MTV

Licensing DTTB and MTV services will involve assigning all three types of rights (see previous
paragraph). The regulator will basically check compliancy with the applicable legislation and in turn
this will:

1. Ensure uninterrupted DTTB and MTV broadcasts with minimum service levels (e.g.
availability and coverage). Considering the relatively high level of required investments,
such assurance should be provided;

2. Ensure that DTTB and MTV broadcasts comply with media legislation. Television
broadcasts do have political attention and varying degrees of control are exercised over
broadcast content;
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some examples of DTTB and MTV licensing in Europe (initial licensing)*>.

Ensure that DTTB and MTV comply with environmental and health legislation. As DTTB
services require relatively large transmitter sites (in some cases to a lesser extent for MTV
services)*, environmental and health issues will become publicly apparent and have to be
dealt with carefully.
Regulators can balance the importance of these rights in different ways, depending on the local
situation and objectives. Hence, the applied licensing framework for DTTB and MTV varies from
country to country and comes in many different forms and definitions. The table below includes

Table 2.2.3: Example DTTB and MTV licensing

Country DTTB/MTV Type of Content Content Multiplex  Service Content Device
right Creator  Aggregator Operator Provider Distributor Creator
Finland DTTB Spectrum X X
(model A)** | Broadcast X
Operating X
Sweden DTTB Spectrum X
(model B)* | Broadcast X
Operating X
The UK DTTB Spectrum X X
(model A)** | Broadcast X
Operating X

3 Broadcast sites will require antenna heights of over 80-100 meters and relatively large transmitter

powers (as compared to GSM or UMTS networks). However, MTV networks especially have been
rolled out over typical GSM/UMTS infrastructure as well (for example as the mobile operator 3i did in

Italy).

3 For a more comprehensive overview for DTTB see the website of Digitag (www.digitag.org) and for

MTV see the website of BMCO (www.bmco-berlin.com ) and the BMCO report, “The status of National

Licensing frameworks for mobile TV”, March 2008.

3 In Finland (initial licensing), the spectrum rights were assigned to a multiplex operator who was also

the content distributor (the national broadcast network operator Digita), hence the two crosses at the
same line. However, strict rules applied to Digita for providing non-discriminatory access and fair
pricing.
37 In Sweden (initial licensing), the spectrum rights were assigned to a multiplex operator (Senda, later
Boxer) and the Regulator determined the assighment of the broadcast rights for the DTTB platform.
Senda outsourced the content distribution to Teracom (the national broadcast network operator).
Senda had a difficult start as the broadcast rights were assigned to parties with vested interests in
other platforms and consequently a large portion of the platform capacity remained unused. The

Regulator had to intervene to resolve the problems.

3 In the UK (initial licensing), the spectrum rights were assigned to a multiplex operator who was also

the service provider (Ondigital, later ITV Digital), hence the two crosses at the same line. The content
distribution and technical multiplex operations was outsourced to a specialized broadcast network
operator NTL Broadcast (later Argiva).
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Country DTTB/MTV Type of Content Content Multiplex  Service Content Device

right Creator  Aggregator Operator Provider Distributor Creator
Germany | MTV Spectrum X
(Model B)** | Broadcast X
Operating X
Italy MTV Spectrum X
(Model A)*® | Broadcast X
Operating X X

The following underlying factors can be identified for having different licensing frameworks, including:

1. Spectrum management objectives: In order to increase spectrum efficiency the regulator
would like to avoid content duplication. This would argue for a licensing framework in
which either:

a. The spectrum rights are awarded in combination with an obligation to provide a
defined bouquet of channels, for example as proposed in the bid book in a beauty
parade (variant of model A), or;

b. The spectrum rights are award to an independent multiplex operator (functional
bandwidth manager) who grants capacity to individual content aggregators in a
transparent and non-discriminatory way. Depending on the stipulated capacity
assignment rules, control over content could be less (variant of model A or
towards model B);

2. Competition rules and objectives: the regulator would like to see the introduction of a new
competing platform next to a dominant (e.g. satellite or cable) platform. This would argue
for a licensing framework in which either:

a. The spectrum rights are assigned to an independent multiplex operator and/or
service provider (by excluding market parties which already offer television
and/or telecommunication service in the end market) and with enough capacity
to provide a competitive offering, by aggregating several multiplexes (variant of
model A), or;

b. The broadcast rights and obligations for the DTTB platform are relaxed as
compared to the dominant platform. For example, the DTTB service provider is
exempt from ‘must carry’ or ‘price cap’ rules* (variant of model A);

3 In Germany (initial licensing), first the broadcast rights for the MTV service were assigned to a

multiplex operator, a consortium of investors called Mobile 3.0. Who outsourced its service
provisioning to a virtual mobile network operator (Debitel). The spectrum rights were assigned to
Media Broadcast (TDF group). Because the consortium did not have the support of the mobile
operators nor content providers the launch failed and the broadcast licence was returned to the

government.

40 In Italy, the spectrum rights were assigned to the multiplex operator, who also carried out the service

provisioning. In the case of the multiplex operator 3i, the content distribution was carried out by the
same company. In the case of TIM and Vodafone, the broadcast network operations were outsourced

to Mediaset (a national broadcast network operator).

o For details on ‘must carry rules’ or ‘signal carriage obligations’ see for example the United States’

Telecommunications Act on www.fcc.gov/Reports/tcom1996.pdf and for ‘price cap’ rules see for
example European roaming prices for mobile operators on

http://ec.europa.eu/information society/activities/roaming/regulation .

33


http://www.fcc.gov/Reports/tcom1996.pdf
http://ec.europa.eu/information_society/activities/roaming/regulation

Guidelines for the transition from analogue to digital broadcasting

3.

Market structure and environmental objectives: in order to avoid duplication of
infrastructure, the regulator can decide to structure the licensing framework in which
either:

a. The broadcast rights (for distributing television content on the DTTB or MTV
platform) and frequency rights are awarded to separate entities. By assigning only
one licence for the frequency and operating rights, the regulator ensures that only
one network will be rolled-out (variant of model B), or;

b. The operating rights are put into operation by laying down site and, possibly,
antenna sharing obligations. Such an arrangement only ‘loosely’ avoids
infrastructure duplication as, in most cases, it creates only a possibility and not an
obligation to share infrastructure (in a variant of model A);

Media rules and objectives: several objectives are possible. First, the regulator could strive
to maintain a ‘level playing field’ in a defined television market (this may run across the
different broadcast platforms, including cable, satellite and terrestrial platforms) and
would like to see the same rules applied to each market entrant. Secondly, the regulator
would like to see the analogue television services continued onto the digital platform(s).
The two different objectives would result in respectively:

a. General broadcast authorizations are assigned to content
aggregators/broadcasters with the same terms and conditions applicable to the
each platform (variant of model A), or;

b. The frequency rights are assigned to the same entities as the holders of the
analogue frequency rights. Please note that, although this may not be uncommon
for assigning digital frequency rights (see, for example, the DTTB spectrum rights
in the United States and the digital spectrum rights to existing analogue FM
licence holders in the UK), this licensing practice can be a legal pitfall (as new
entrants are excluded) and may result in frequency inefficiencies (a variant of B or
a form of assigning by priority, see next paragraph).

Convergence trends (i.e. industry convergence, referring to the process by which boundaries become
blurred between the Media, Communications and Device industries) do have an impact on the
current licensing frameworks. Especially in the case of MTV (as it is a form of industry convergence
between all three industries), the licensing framework changes towards:

1.

2.2.3

Broader market definitions: the definition of the relevant television market needs to be
redefined and hence the applicability of the spectrum and broadcast rights/obligations
changes. Also the licensing procedures need to be aligned;

Less strict rules on the standards and technologies: the spectrum licence holder will have
more freedom in the choice of service (for example between DTTB and MTV service), the
allocated capacity per service and the applied standards (although the latter is more
related to shortening technology life cycle as compared to the spectrum licence
duration®).

Licensing public broadcasters for DTTB and MTV

In general, Public Service Broadcasting (PSB) refers to broadcasting intended for the public benefit
rather than for purely commercial objectives. In most cases the broadcast content is specified in a
media or broadcast act and includes aspects such as:

1.

Number of channels and programming hours;
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Composition of programming (for example, level of local news coverage, arts and religious
programming, maximum limits on the number of repeats, languages, etc.);

Coverage in terms of population and/or geographical areas (very often platform
dependent or non-specified);

Access to the PSB content (including cost of reception, may include ‘Free-to-Air’
concepts).

The regulator can organize PSB in different ways, depending on the way (a part of) the PSB is
funded®. In practice two basic forms can be found, which can change or be combined over time:

1.

A PSB entity is established by government, with defined PSB services, fully or partly
funded by public sources (either licensing fees and/or general taxes);

A commercial/private broadcaster was established, (fully) funded by commercial income
(either advertising based and/or subscription based) and has a PSB obligation assigned
(either when the broadcast or spectrum rights were granted) which can be funded by the
government.

Observing the licensing of DTTB and MTV services across the world, PSB on these new platforms is
arranged in the following way:

1.

The PSB entity (i.e. the national public broadcaster) is assigned one or two DTTB
multiplexes by priority (i.e. without any duty to apply for a licence in a competitive bidding
procedure like an auction or beauty parade). Please note that this does not include
commercial/private broadcasters with a PSB obligation (see above three categories)*;

The PSB DTTB multiplexes are assigned at the same time as the time of assigning (a part
of) the remaining commercial multiplexes, so as to ensure a complete bouquet of
channels (depending on the competitive environment) and to facilitate a joined-up
network roll-out and possibility to increase frequency efficiency, or alternatively;

The PSB DTTB multiplexes are assigned first so as to ensure PSB on the new DTTB platform
and to determine the actual roll-out of this platform, independently from any commercial
initiatives;

The PSB channels on the DTTB platform are in most cases Free-to-Air, although this does
not necessarily imply that no conditional access system is applied®

For commercial content aggregators (i.e. individual commercial broadcasters) on the DTTB
platform no PSB or any other broadcast obligations are levied (as, in most cases, the
existing broadcast licence for the analogue service suffices)*.
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See also section 2.9 for more details on financing PBS.

Assigning priority rights to commercial entities can lead to serious market distortions. Moreover, it is
argued that any PSB entity with advertising income distorts the market and hence should not acquire
any priority rights.

A conditional access system is applied and the end-consumer needs a smart card although the PSB
content can be viewed without paying an access fee for this content. Especially for satellite
distribution this is not uncommon (for the purpose of respecting content rights arrangements).

This may cause market distortions in case of DTTB only broadcasters. After ASO, these channels may
have the same coverage as the analogue commercial broadcasters with possibly expensive PSB
obligations. This will raise the question of how these analogue commercial broadcasters will compete
on a level playing field with such DTTB only channels. For more details see the Ofcom review of Public
Service Broadcasting Television (www.ofcom.org.uk).
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6. No PSB obligations are assigned to any MTV service provider, nor are MTV multiplexes
assigned by priority to the PBS entity as, in most countries, these new MTV services are
considered to be either:

a. Not a part of a Universal Service, and/or;
b. Still to be in the early stages of development.

It goes almost without saying, that defining PSB on a DTTB (or MTV if desirable) platform will cost
money, especially when coverage obligations are included and the PSB entity rolls out its network
first and independently from any commercial initiative.

In the case of DTTB and MTV platforms cost efficiencies can, however, be gained by shared roll-out
plans, including:

1. Sharing multiplex capacity between the PSB entity and the commercial channels.
Depending on the defined PSB content the public broadcaster might not utilize the
complete PSB multiplex and remaining capacity can be assigned to commercial channels’;

Sharing sites and other common infrastructure like antennas and back-up transmitters;
3. Applying jointly for building and other local permits.

2.2.4 Implementation guidelines
The following guidance can be provided for licensing DTTB services:

1. Provide a coherent licensing framework in which all three type of rights and obligations
are addressed®® (see section 2.2.1);
2. Deciding for either model A or B (see above), depends heavily on the policy objectives:
a. Model A provides more room for the spectrum licence holder to leverage its

investments as he can change the service bouquet quickly to meet changing

market conditions. Please bear in mind that in this model the regulator can still

exercise control over the content on the DTTB platform by:

i Reserving capacity for the Public Broadcaster (see next paragraph);

ii. Selecting the ‘best’ content offering in case of public tender/beauty parade
(assigning the spectrum rights);

iii.  Setting ‘must carry’ rules for a minimum package of channels;

iv: Providing general broadcast authorizations to individual broadcasters.

b. Model B provides the most control over the content and the regulator has a direct
say in the DTTB service. Past experiences have shown that some risks can be
attached to this approach. Especially the risk of selecting the ‘wrong’ content
which can result in failing to have the full capacity utilized (by strategic blocking or
no agreement on pricing or service levels of the content distribution) or not be
able to change the content quickly (this will require a new assignment procedure).
Applying this model is more complex and would require:

i Reciprocal assignment procedures for the spectrum and broadcast rights:
assign the broadcast rights with the obligation to outsource the roll-out of

v Including the PSB multiplex in a statistical multiplexing scheme with commercial multiplexes can

further increase operating efficiencies.

8 For example, in several European countries the DTTB spectrum licence holder has a roll-out obligation

without any provisions for acquiring (local) operating rights, resulting in severe roll-out delays as local
building permits may not be granted.
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the network to the ‘winner’ of the spectrum rights. And the assignment of
the spectrum rights with the obligation to roll-out the network;

ii. A broadcast assignment procedure in which the applicants include in their
bid, ‘Letters of Intent’” with content providers that they will provide the
content when the applicant wins the licence;

iii.  Arapid procedure for reassigning multiplex capacity.

Assign, if (legally) possible, the spectrum rights to the entity which bears the network
infrastructure investment risks*. For investors this will lower the investment risk as they
will get control over vital assets and, depending on the licence terms and conditions,
could use the rights for alternative purposes;
Promote a level playing field across the defined television market by requiring the same
media authorizations (broadcast rights) for each content aggregator/broadcaster either’:
a. Independently of the applied broadcast platform or distribution technology, or;
b. For each platform;
Avoid a ‘deadlock’ situation, by assigning spectrum rights for only parts (or slots) of a
single multiplex to content aggregators (i.e. television broadcasters). Especially when
these spectrum licence holders are then free to choose a network provider®?;

The following guidance can be provided for licensing MTV services:

As above for licensing DTTB service, plus;

Ensure the involvement of the mobile operators in the case of pay or subscription based
services™?, by either:

a. Assigning the spectrum rights directly to mobile operators, provided there is
enough spectrum availability and such a policy is in compliance with competition
rules, or;

b. Requiring that the bidder for the spectrum rights and/or broadcast rights,
provides in its bid a contract or letter of intent with one or more mobile operators
who will provide the MTV service in the end-market>;

Ensure the involvement of content aggregators or providers by stipulating enclosure of a
contract or letter of intent with content aggregators in the bid documents™;

Promote shared multiplex capacity for common broadcast channels in case of frequency
scarcity. This will require an independent spectrum licence holder (and network provider)
who will assign MTV capacity for at least one multiplex (i.e. the functional bandwidth
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This is not necessarily the provider of the transmitter network infrastructure. This may also be the
service provider with a long-term distribution contract.

Please note that competition considerations could create exemptions for market parties with
significant market power. Especially for parties with significant market power (and with a credible risk
of market power abuse) asymmetric rules can be applied such as ‘must carry’ and ‘price cap’ rules.

For example, in Spain a deadlock situation arose when partial spectrum rights (i.e. slots on a DAB
multiplex) were assigned to various broadcasters, selecting different network operators. An extra
intervention was needed to resolve the situation.

Involvement of the mobile operators is crucial as they have control over the client base and the MTV
service is provided through the conditional access system (SIM card based) of the mobile operator in
the case of pay-per-service models.

Such a requirement was included in the Austrian MTV assignment procedure. Please note that such a
requirement did not entail excluding the mobile operators from putting in a bid themselves.

Such a requirement was included in the Belgium MTV assignment procedure.
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manager or multiplex operator). In this multiplex the common channels across the
different MTV service providers can be facilitated. Any additional capacity should be
created to offer the different mobile operators exclusive capacity on the MTV platform for
offering their specific or exclusive content;

5. Avoid ‘vertical integration’ by assigning all MTV spectrum rights to one mobile operator.
This will create a major barrier for any other mobile operator in the market or entering
the market (at a later date). These other operators will be very reluctant to join the MTV
platform of their competitor. Regulatory counter measures such as stipulating transparent
/non-discriminatory access and fair pricing will not overcome this obstacle””.

The following guidance can be provided for assigning PSB obligations for DTTB services:

1. Assign by priority at least one DTTB multiplex to the PSB entity so as to safeguard the PSB
after ASO. Special attention should be paid to:

a. Number of channels and their individual coverage percentages, as this might vary
compared to the coverage percentages of the analogue PSB channels;

b. Any requirements for HDTV content and/or compression schemes (like MPEG4),
as this will determine either the picture quality per channel or the number of
required multiplexes for the PSB channels (see also section 4.1);

c. Receiver installation implications as PSB viewers might have to change their
antenna installations. If possible, assign the PSB multiplex to an adjacent channel
close to the analogue channels;

2. Check the media and/or broadcast legislation for whether this PSB multiplex assignment is
compliant with current PSB definitions. Very often the PSB obligation is defined for the
analogue terrestrial platform and hence it is legally unclear to what extent such PSB
obligations are applicable to DTTB platform;

3. Promote joint network roll-outs by assigning the commercial multiplexes at the same time
(or closely after) as the time of assigning the PSB multiplexes;

4, Carefully define the picture quality of the PSB channels when multiplex capacity is shared
with commercial parties (for example by stipulating a minimum constant bit-
rate/bandwidth per channel). Because commercial parties generally sacrifice picture
quality for an extra number of channels™®;

5. Consider the ‘level-playing-field’ after ASO for commercial broadcasters with and without
PSB obligations;

6. Consider the impact of having ‘Free-to-Air’ PSB multiplex/channels on the commercial
multiplexes. Especially in the case of having a commercial pay DTTB service, a ‘Free-to-Air’
PSB package can result in:

a. A lower uptake for the commercial DTTB operator, as consumers only view the
PSB channels;
b. Commercial broadcasters (on an advertising business model) in the commercial
pay package may claim also a position before the conditional access (i.e. ‘Free-to-
Air);
7. Check any ‘Free-to-Air’ definition in current media or broadcast legislation as this

definition might be reconsidered. In the analogue situation ‘Free-to-Air’ is often explained

> For example, in the Netherlands a vertical market arose when KPN, the incumbent mobile operator,

took over Nozema/Digitenne, the DVB licence holder.

> This might require changing the settings of the entire multiplex from statistical multiplexing to

constant bit rate with loss of transport efficiency.
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as the case where viewers have just to purchase an analogue television set with an
antenna in order to receive the PSB channel freely without any extra charge. For a DTTB
platform this will change as people will have to purchase a decoder and possibly a smart
card. Without any adjustments this situation could inflict extra obligations for the
government.

The following guidance can be provided for assigning PSB obligations for MTV services:

1. Apply or keep the option open for imposing ‘must carry rules’. This may or might become
relevant for countries where the mobile platform is or will be the single platform to reach
significant portions of the populations.

2.3 ITU-R regulations

ITU-R regulations entail the Radio Regulations (RR) and in particular the Table of Frequency
Allocations (Region 1) and the relevant provisions of the World Radiocommunication Conference
2007 (WRC-07). As well as the Geneva Agreement 2006 (GE06) and the entries in the associated
plans for the use of African Administrations.

With these regulations ITU strives to ensure the compliancy with the international RR and the GEO6
agreement so as to avoid harmful interference, achieve equipment compatibility and to ensure
future spectrum availability for DTTB and MTV. The regulator should formulate its DTTB/MTV policy
and regulations to be compliant with these ITU regulations.

While GEO6 does not apply to the Asia-Pacific, the normal provisions of the Radio Regulations do
apply to coordination of frequency allocations with neighbouring countries etc. This is somewhat
more complex where there is no regional plan for DTTB services against which to plan assignments.
This becomes increasingly important where the potential for transborder interference exists. In the
Asia-Pacific, the coordination of such plans is further complicated by the existence of ATSC (Korea),
CDMB (China) and ISDB (Japan) and DVB-T (other places) where there may be different protection
criteria compared with a homogeneous standard. However, for many countries in the Asia-Pacific,
oceans, mountains, and sparsely populated areas (using low power local transmitters) often separate
one country from another and provide natural protection for transborder coordination. In this
section Asia-Pacific readers should take the references to GEO6 to read as “the applicable
regulations”.

This section includes the following paragraphs:

1. The international context of the ITU-R regulations;
2. Applicability and implications of the GE06 plan and ITU-RR;
3. Implementation guidelines.

2.3.1 The international context of the ITU-R regulations

The ITU regulations, comprising the Constitution and Convention, Radio Regulations, Regional
Agreements, provide the framework for the global coordination and management of the radio-
frequency spectrum.
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The ITU Radio Regulations (RR) constitutes the principle regulatory framework for spectrum
management®’. In compliance with these RR, the Member States undertake to operate and manage
radio services in their country. The RR have international treaty status and are periodically reviewed
(about every three to four years) by World Radiocommunication Conferences (WRC) and Regional
Radio communication Conferences (RRC).

Relevant for the introduction of DTTB and MTV services, the RR specifies, among other regulations:

1.

The Table of frequency allocations for the different radio services and their relative status
(Article 5);
The maximum values of the power radiated by the radio stations (Articles 21 and 22) and
the regulatory procedures (Articles 9, 11, 12) for ensuring compatibility through
coordination and notifications;
The Plans giving each country guaranteed access to the spectrum for the operation of
certain services. In particular for DTTB and MTV services, the recent GEO6 Agreement
adopted at Regional Radiocommunication Conference 2006 (RRC-06) including all African
countriesss, contains:

a. Provisions for the terrestrial broadcasting service and other terrestrial services;

b. A Plan for digital TV and the List of other primary terrestrial services;
The various administrative provisions, including Article 18 which requires each Member
State to grant a licence to any transmitting station to be operated by any private person
or any enterprise.

For determining the applicability and implications of the GEO6 plan on the planned national DTTB
and MTV services, the different entries in the GEO6 plan should be considered. In this context it is
important to distinguish the different types of entries:

1.

3.

Assignments: in assignment planning, a specified channel is assigned to an individual
transmitter location with defined transmission characteristics (for example, Effective
Radiated Power — ERP, antenna height, etc.);

Allotments: in allotment planning, a specific channel is “given” to an administration to
provide coverage over a defined area within its service area, called the allotment area.
Transmitter sites and their characteristics are unknown at the planning stage and should
be defined at the time of the conversion of the allotment into one or more assignments
(e.g. when the regulator provides a licence with the actual assignments or when the
licence holder, with assigned allotments, is intended to take a transmitter location into
operation);

Combinations of both.

In case of an allotment entry in the GEO6 plan the following additional information is also provided:

1.
2.
3.

A description of the specified geographical area;
Reference network (RN) in four different types>’;
Reference planning configuration (RPC) in three different types®.
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In addition to the RR, the ITU framework for spectrum management also comprises the Constitution
and Convention, stipulating the organizational and administrative procedures and rules between
member States. For more detailed information see Report ITU-R SM.2093, “Guidance on the
regulatory framework for national spectrum management.

On the 16th of June 2006, the GE06 plan was signed by more than 100 countries.

See The Final Acts of the RCC-06 Conference, ANNEX 2, Chapter 3, Appendix 3.6, Reference Networks.
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The combination of RN and RPC will result in the actual allowed Effective Radiated Power (ERP) and
consequently the density of the network, given the type of service desired (e.g. either rooftop or
indoor coverage). An allotment entry in the Plan may not always constitute a spectrum right that can
be deployed into an economical feasible service.

For example, very low powers might result in a required network implementation of many
transmitter sites. Depending on several operational factors, such as earning capacity of the intended
service, cost sharing with other revenue streams/business, re-use of existing infrastructure, an
allotment may not be put into operation in an economically feasible way.

Hence, local regulators should first assess the usability of the various entries in the GEO6 plan. As a
next step the regulator should determine what spectrum it is going to assign for DTTB and MTV, by
answering the following three key questions:

1. What frequencies or allotments will be assigned for what type of service (for example two
allotments/multiplexes for DTTB services and one for MTV services);

2. In what combinations these frequencies or allotments will be assigned (for example two
separate allotments/multiplexes to be licensed to two different licence holders or two
allotments to one single licence holder);

3. When these frequencies or allotments will be licensed or can be taken into operation.

2.3.2 Applicability and implications of the GE06 Plan and ITU-RR

As there is no equivalent of the GEO6 plan in the Asia-Pacific, planners in the Asia-Pacific need to
consider international coordination and their own national plans when conducting the following
analysis, as well as any future coordination plans that may emerge as more countries in the region
make decisions about digital migration. This section should be read accordingly noting that GEO6
does not apply in the Asia-Pacific region.

In determining the application and implications of the GE06 plan and the ITU-RR, the regulator
should define the spectrum available for DTTB and MTV services. In defining this available spectrum
three basic steps are being carried out:

1. Analysing and making an inventory of the acquired administrative rights (assessing
usability);

2. Determining the application of these acquired rights in terms of:
a. What frequencies or allotments will be assigned for what type of service;
b. In what combinations these frequencies or allotments will be assigned;
c. When these frequencies or allotments will be assigned or can be taken into

operation;
3. Assessing the service coverage of the frequencies to be assigned®
Step 1

It is important to realize that the included spectrum rights in the GEO6 plan are of administrative
nature and they are the result of international negotiations. Hence a proper analysis is necessary to
determine the applicability of these rights, i.e. whether it is technically and financially feasible to roll-
out DTTB and/or MTV networks on the basis of these rights.

60 See The Final Acts of the RCC-06 Conference, ANNEX 2, Chapter 3, Appendix 3.5, Reference Planning

Configurations.

o1 Only in the case where the Regulator would like to stipulate upfront service coverage requirements in

the License Terms and Conditions.
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Four main sources provide input for making a comprehensive inventory of the included spectrum
rights:

1. The GEO6 plan. The plan includes important restrictions and conditions. For example,
spectrum rights that can only be assigned or taken into operation after bi-lateral
negotiations or discussions with neighbouring member States®;

2. Bi-lateral or multi-lateral agreements. Next to the GEO6 plan various bi-lateral agreements
between member States can be present. These bi-lateral agreements are not known to
ITU and hence not included in the GEO6 plan. In Europe, for example, some countries
agreed bi-laterally the usage of digital broadcast spectrum before the GE06 plan was
agreed. Very often these intermediate bi-lateral plans were introduced to make a rapid
introduction of DTTB and/or MTV services possibleea;

3. Provisions in the RR for other services (i.e. other than broadcasting services). Very often
special provisions apply, protecting defined services in the broadcast bands. For example,
Radio Astronomy might have the status of primary use and is protected from interference
from broadcast services (band V channel 38). This protection could apply in the country
itself as well as abroad. It is important to determine in which geographical area this
protection applies, this could be a limited area. Outside this area a broadcast service can
operate, possibly without restrictions;

4, An assessment of future WRC or RRCs. For DTTB and MTV services the WRC of 2012
should especially be considered. Some major changes are to be expected for all
frequencies in band V above channel 60. One of the possible scenarios is that these
frequencies will be dedicated for Mobile services®.

Step 2

In this step the regulator “translates” the administrative rights into assignable packages of spectrum
rights (e.g. several multiplexes per package or specific assignments for each transmitter location).
The main factor determining this assembly of packages is the regulator’s objectives. These objectives
can be categorized as follows:

1. The realization of a (DTTB) Universal Service. For example, the regulator has the objective
to provide a licence for the realization of a (near) nationwide multiplex for the Public
Broadcaster. This would result in selecting lower frequencies (in Band IIl or IV) for a
spectrum package reserved for the Public Broadcaster®;

2. Introduction speed: The regulator might strive for a rapid service roll-out and is intended
to include strict roll-out obligations in the spectrum licence. Such an objective would
result in including frequencies in a single package without any current restrictions (For

6 For guidelines and help on the interpretation of the GEO6 plans, please refer to EBU report, EBU

Technical Department, “GE06 — Overview of the second session (RRC-06) and the main features for
broadcasters, by Terry O’Leary, Elena Puigrefagut and Walid Sami or EBU report, EBU BPN 083,
“Broadcasting aspects relating to the procedures for coordination and plan conformity agreement in
the GEO6 agreement”, November 2007.

See for example the multi-lateral Chester Agreement of 1997 on the website of ERO:
www.ero.dk/132D67A4-8815-48CB-B482-903844887DE3.

The assignment of these frequencies to Mobile services could be a direct result of the current debate
on the Digital Dividend. For more detail see section 2.10.
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6 Depending on the local (spectrum) situation, this package could comprise a Single Frequency Network

— SFN — (i.e. assignment of one frequency in a single geographical area) or a Multi Frequency Network
— MFN — or a combination of both. For more details on SFN/MFN planning see section 4.2 and 4.3.
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example, excluding frequencies that are still in use by other users and the termination of
use is dependent on negotiations);

3. Service package composition: The regulator aims to provide a spectrum licence on the
basis of which the licence holder can compete with other television providers (like cable
companies or satellite operators). Such an objective would bring several multiplexes
together in one spectrum package so as to have for each transmitter site the same
number of frequencies available (and hence to be able to broadcast the same channels
across the service area);

4. Type of service: For example in the case of MTV in the UHF band®, the objective to launch
a MTV service would argue for assembling a package comprising only of frequencies
below channel 57 because this would avoid interference on the handset with the
GSM/UMTS receiver and would avoid a future spectrum management conflict related to
the Digital Dividend discussion. Alternatively, the objective to launch a DTTB on the basis
of (existing) rooftop antennas, would require packaging frequencies close to the analogue
television channels. Having the digital frequencies close to the analogue frequencies on
each transmitter station, would avoid viewers to retune or redirect their receiver/antenna
installation®.

In this assembly exercise one should consider carefully the Reference Networks (RN) and Reference
Planning Configurations (RPC) as they determine for a large extent the possibilities. For example, a
RPC 3 with a RN1/3 would provide the most available power in the network. In contrast, RN2 for a
MTV service might not provide enough power in the network. This can only be compensated by
designing a (too) dense(r) network.

Step 3

This step is optional and depends mainly on whether the regulator would like to award precisely
defined assignments. It is not uncommon that the regulator only carries out an initial network
planning and leaves the detailed network planning to the licence holder®.

A detailed network planning to predict the network coverage requires considerable resources and
knowledge. The calculation should be as accurate as possible otherwise the regulator has to allow a
large safety margin in order to avoid unachievable requirements. In this way, drafting a detailed
network planning seems only justified for the situation where the regulator would like to award exact
assignments rather than allotments. For a detailed network planning some minimal resources are
required:

1. An accurate and up-to-date population database (i.e. with sufficient accuracy that it can
be used to inform the public/viewers whether they will have DTTB/MTV reception, hence
the database should be at the level of individual addresses or postcodes);

66 Frequency bands for MTV are different according to standards. For example T-DMB is implemented in

the VHF band.

A special case for planning a DTTB/MTV service, is to select a DAB allotment/assignment. Transforming
a DAB allotment to a DVB allotment is almost impossible. However a DVB allotment can be converted
to a DAB allotment. For guidance on this see ECC report 166, “The possibilities and consequences of
converting GEO6 DVB-T allotments/assignments in Band Il into T-DAB allotments/assignments
including adjacent channel issues”, February 2008.

67

68 No exact definitions exist for a detailed network planning. However as a working definition one could

say that a detailed network planning, is the planning on which basis the licence holder will order its
transmitter equipment (i.e. the exact transmitter configuration in terms of antenna diagram and ERP is
known).
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2. Planning software and expertise (capable of carry out calculations for either SFN and/or
MFN topologies);

3. Detailed information on existing sites in operation either currently or in the future (not
only in the country but also abroad and also including other services in the broadcast
bands).

2.3.3 Implementation guidelines
The following guidance can be provided for determining the applicability and implications of the
GEO6 plan:

1. Carry out a step-by-step approach as described in section 2.3.2.

As a regulator, determine and define your objectives clearly before you start to assemble
frequency packages. Otherwise such an assembly exercise will become a pure technical
exercise which will not service the public interests.

3. Consider carefully the permitted powers and planning/reception conditions. In the case of
an allotment planning refer to the RN and RPC in the GEO6 plan. In the case of an
assignment planning refer to either the RPC or the regulator’s own drafted planning
conditions®.

4, Check assignment or allotment plans with potential network operators or service
providers (by consultation). In this way the regulator assures that no licence will be
awarded that the licence holder might claim is not executable.

5. As an alternative for conducting a detailed network planning, the regulator could invite
potential applicants to determine the maximum service coverage in a public tender
procedure (under the condition that the detailed calculations are provided). Successively,
the regulator can then select the best planning (either that is highest or closest to a set
target) and then attach the predicted network coverage to the licence terms and
conditions.

6. Only in the case of an assignment planning by the regulator and where the regulator
would like to stipulate the coverage clearly upfront, the calculation of a detailed service
coverage prediction seems to be justified.

2.4 National spectrum plan

The National Spectrum Plan reflects the long, medium and short-term planning of the available
national spectrum resources for DTTB and MTV services in a particular country. It may also include
the stipulated assignment procedures for the various services and a national frequency register,
including all the assigned licences and licensees.

With a National Spectrum Plan the regulator strives to ensure effective and efficient spectrum usage
and compliance with international standards. As well as informing market parties on the current and
future (intended) use of spectrum.

This section focus on the planning process and inclusion of the commercial DTTB and MTV services in
the National Spectrum Plan. The licensing of the Public Service Broadcasting is included in
section 2.2.3.

6 The GEO6 plan includes three common Reference Planning Configurations. However, the Regulator is

free to draft its own planning conditions. Such situations could arise for specific required services not
accurately covered by the three included RPCs.
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This section includes the following paragraphs:

The context of the national spectrum plan;
Planning current and future DTTB and MTV spectrum use;
General approaches for spectrum usage;

P wnNeR

Implementation guidelines.

2.4.1 The context of the national spectrum plan

At a national level the radio-frequency spectrum is considered the State’s public domain. As such, it
is subject to the State authority and must be managed efficiently so as to be of the greatest benefit
to the entire population. As the result of the State’s right to manage the spectrum, authorized
spectrum users derive the benefits of the right and associated obligations to access and use the
spectrum.

The National Spectrum Plan is the result of the national (long term) planning process for spectrum
usages and basically matches supply with future market demand. The associated planning process
spans across all categories of use. Typical usage categories are:

1. Federal, including spectrum for the following services:

a. Military and emergency services;

b. Public Service Broadcasting - PSB (see section 2.2.3. on licensing PSB)
2. Non-Federal (or commercial use), including sub-categories such as:

a. Mobile (voice and data, including GSM, DCS1800, UMTS, WiMAX, etc.);
b Fixed links (relay services);

c. Private Mobile Radio/paging services;

d

Broadcasting (including terrestrial radio and television services, such as DTTB and
MTV, and Electronic News Gathering services);

e. Wireless (including wireless telephony, WiFi, cordless microphones, etc.);
f. Satellite services, and;
3. ‘Other’, including services such as Radio astronomy.

The National Spectrum Plan (or sometimes also referred to as National Frequency Plan) is the key
instrument for efficient national spectrum management and comprises in most cases (also for DTTB
and MTV services):

1. The current use of the available spectrum for radio communication (including the
spectrum for broadcasting), registered in a National Frequency Register’. Such a Register
includes information (per frequency range) on:

a. Radio service (i.e. assignments);

b. Prescribed system (e.g. DVB-T for digital television services or T-DMB for mobile
television services)’";

c. Licensing regime (licence needed or licence free);

7 Update the National Frequency Register in a separate cycle from the National Spectrum Plan. The

planning cycle is much longer for the National Spectrum Plan (i.e. spectrum management policies and
objectives do not change every one or two years). The National Frequency Register should be updated

instantaneously when new frequencies are being used or terminated.

t In the case where a system is prescribed. In Europe and elsewhere, technology-free spectrum

management approaches are promoted. See ECC report 80, “Enhancing harmonization and
introducing flexibility in the spectrum regulatory framework, March 2006
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d License holder (may not be public information);
e License duration;
f. Required/allowed radio interfaces (e.g. maximum power, channel spacing, etc.);
g User rights and obligations (such as exclusive use, sharing with equal rights or
with priority, etc.).
The planned or intended use of the available spectrum (including the spectrum for DTTB
and MTV services), including information (per frequency range) on:

a. See above, except for licence holder;
b. Planned assignment procedure;
C. License fees (i.e. spectrum pricing instruments).

The National Spectrum Plan may also include the State’ spectrum management approach by
incorporating:

1.

2.
3.

The spectrum management objectives, including objectives such as:

a. Balanced spectrum usage between the various categories of use (for example
between broadcasting and telecommunications)’?;
b. Efficient spectrum usage;

(International) Harmonization of spectrum assignment and associated consumer
equipment;

The preferred assignment procedure (per type of service or frequency range)”*;

The preferred licensing regime (e.g. technology independent licences).

For more background on general spectrum management approaches (like ‘command and control’
versus flexible approaches or ‘technical driven’ versus market based approaches), please refer to the
appendices of this part of the Guidelines.

2.4.2

Planning current and future DTTB and MTV spectrum use

The national (long term) planning process for spectrum management is basically matching supply
with future market demand. Typically the associated planning process spans across all categories of
use. For example, the planning can run across the categories Governmental’, non-Governmental
and ‘Other’. This planning process is no different than any other strategic planning process with the
following steps in an iterative process’:

1.

Determine spectrum requirements for the future use (e.g. by consultation of the market
or extensive market analysis);

Assess spectrum availability (e.g. by analysing the National Frequency Register and/or ITU
International Frequency List);

Draft planning options (e.g. by apply scenario analysis) and public hearing;

Finalize spectrum plan;
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See also section 2.10 ‘Digital Dividend’

In the case of indicating a preferred assignment procedure per type of service, the spectrum manager
can consider the maturity of the service and the likelihood of the ‘Winner’s Curse’. Preferred
assignment procedures per frequency range are often based on an assessment of ‘technical’ scarcity.
First-Come-First-Served assignment procedures are not uncommon (see also section 2.5 ‘Assignment
Procedures’).

For example, falling into this category is the spectrum for the police forces or military services.

For a more detailed description of the planning process see Report ITU-R SM.2015.
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5. Implement spectrum plan (i.e. apply spectrum management instruments to re-allocate
spectrum use).

This planning process can also be applied per category of use or frequency band. The planning steps

remain the same. For planning the DTTB and MTV spectrum the same planning steps can be followed.

With an accurate National Frequency Register the current frequency use will be easily identified (see
the above step ‘Assessing spectrum availability’). In such a case the planning process will focus on
assessing future demand. Two basic options exist for assessing this future demand:

1. Market consultation, and/or;

2. Market analysis (including for example international studies on DTTB and MTV services
and analysing TV viewing reports).

A powerful instrument in any strategic planning process is scenario analysis (applicable for both steps
of determining spectrum requirements and drafting planning options). In a scenario analysis external
and internal factors are being identified and analysed so as to arrive to the key factors determining
future scenarios (ideally having two or three base scenarios by varying a limited set of key factors).
ITU-R report SM2015 includes a comprehensive list of factors to be considered. Scenario analysis will
help to improve the national frequency planning process by providing insight into:

1. Key external factors (e.g. number of television households, television advertising spend,
deployment of other television platforms such as IPTV/WiMAX, etc);

2. Risk factors (which factors can vary the most, or are most unpredictable and have
potentially the largest impact — such as early DTTB/MTV licence termination, the licence
holder returns licence or goes bankrupt, or the introduction of an unforeseen disruptive
technology);

3. Planning re-tuning opportunities (under which conditions is the planning out-dated results
of international frequency planning conference not adopted yet in the national planning,
clarity on the ‘digital dividend’ discussion);

4, Mitigation strategies (how can undesired effects/developments be counterbalanced —
such as re-farming of current DTTB spectrum usage due to ‘Digital Dividend’ results’®,
ASO);

2.4.3 National spectrum plan publication and DTTB/MTV introduction

Nowadays, most regulators publish their National Spectrum Plan (including the spectrum
management approach and objectives) and the associated National Frequency Register on the
internet and the general public and market players have free access.

As described in the previous section, the Plan basically describes the current and future use of the
national spectrum’’. As said, it is important that the provided information is accurate and up-to-date
as potential investors will base their first market assessments on this information.

76 . . .
For example, a DTTB service provider uses frequencies above channel 60 and those channels have

been allocated to a different category/Mobile services.

7 In federal States spectrum management tasks and duties can be split and assigned to different

(language) regions. This is not unusual for managing broadcast spectrum. For example, in Belgium the
broadcast spectrum is managed at a regional level and telecommunication spectrum at a national level.
However, as broadcast and telecommunication industries converge, such an approach can be more
and more challenging (for example when assigning MTV licences which tend to be more useful when
they have nationwide coverage).
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For the transition to DTTB it should be noted that the information should be aligned with any
publications on the ASO (see sections 2.14 till 2.18).

2.4.4 General approaches for pricing spectrum usage

Before going into any details of pricing spectrum usage it is important to note that the regulator can
charge money for spectrum usage at different moments in time. The figure below schematically
illustrates this point.

Spectrum licensing date

One-off auction price to be paid Recurring license fee to be paid
Time
Spectrum to be assigned Spectrum in use/license holder in operation

Figure 2.4.1: Timing of charging spectrum usage

The most common form of paying for spectrum licences (i.e. spectrum usage, on the right side of the
above figure) is a cost based system. Spectrum management costs money and these costs are
charged to spectrum users or, to be more precise, to spectrum licence holders (as opposed to licence
free spectrum usage). By aggregating all spectrum management costs (including overhead costs) and
subsequently dividing it between all licence holders, the licence fee is determined.

Following the passage of the European Union Regulatory Framework for Electronic Communications
in 2002, new ways of charging for spectrum usage/licences were introduced. In countries such as the
UK, Australia and New Zealand, so called ‘administrative incentive pricing’ regimes have been
introduced.

These pricing regimes are not based on costs but on economic value so as to make spectrum
allocation more flexible and return this economic value to society at large. For determining the
economic value of licences (i.e. the licence fee to be paid each period) complex models are used
based on principles of ‘next-best-alternative’ or opportunity pricing. As these pricing considerations
go beyond the scope of these guidelines, more details may be obtained from the websites of Ofcom
in the UK (www.ofcom.org.uk), Commerce Commission of New Zealand (www.comcom.govt.nz) or
ACMA of Australia (www.acma.gov.au ).

Next to ‘administrative incentive pricing’ regimes, which are based on economic value, regulators
also introduced the assignment instrument of auctions (left hand side of the above figure). Especially
for licensing/assigning mobile telephone licences, auctions were introduced. In an auction, the
bidder assigning the highest economic value to the licence and consequently offering the highest
price, will acquire the licence.

Auctions are used primarily as an instrument to allocate scarce resources (i.e. spectrum) in a
transparent manner and are different from the above mentioned ‘administrative incentive pricing’
regimes. However, licensees having acquired their licence through an auction and hence having paid
the economic value of the licence already, should not be charged twice by applying also an
administrative pricing regime for that licence. For more details on auctions please refer to section 2.5
of these guidelines.
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License fees based on cost recovery have the following advantages and disadvantages:

1. Advantages:

a. Transparent and accountable;
b. Relatively easy to determine price levels (as opposed to value based pricing);
c. In line with ‘command and control’ spectrum management approach;
2. Disadvantages:
a. Does not reflect economic value of spectrum and can result in allocating spectrum

to users/applications not generating most value for society;

b. Pricing can vary from year to year as the number of licence holders and/or users
change of the years (given a certain cost level), generating market
resistance/court cases;

c. Needs regular updating as cost levels can change over time;

d. Ignores earning capacity of licence holders. Especially the spectrum levies for
broadcasters can be relatively high and this can be perceived as unfair.

2.4.5 Implementation guidelines

References to DAB-T/T-DMB, and DBV in this section do not change the task or issues involved in
spectrum planning, where other systems are in use within the Asia Pacific, the relevant standard and
protection criteria should be used for those systems and the pertinent system reference substituted
for DAB,T-DMB, DVB-T etc..

The following guidance on spectrum planning can be provided:

1. Execute the DTTB and MTV planning process like a strategic planning exercise;
2. The DTTB and MTV planning process should address at least the following key decisions:

a. The number of multiplexes to assign and in what order: e.g. the regulator can
decide to issue the multiplexes in two batches; a first set of multiplexes to test the
market and a second set of multiplex to further grow the market’®;

b. Application of the multiplex: in case the regulator would like to set aside
multiplexes earmarked for MTV and/or DTTB’®. Also for the frequencies in Band
[, the regulator has to decide whether these frequencies are going to be assigned
to DAB/T-DMB and/or DVB-T;

c. Aggregation of multiplexes: the regulator has to decide either how many
multiplexes can be aggregated by any single licence holder or issue a fixed set of
multiplexes®’;

3. In addition to the listed factors in Report ITU-R SM.2015, consider also the following
factors in the DTTB and MTV planning process:

a. International frequency allocation: ITU-R and more specifically the GEO6 and the
associated bi-/multi-lateral agreements;

8 Alternatively, the Regulator can decide to leave the launching schedule of multiplexes to the licence

holder (of a set of multiplexes). In cases where market demand is yet unclear, the licence holder can
regulate the demand and supply accordingly to the market developments. For example, in the UK this
type of licence was issued to the commercial DAB operator Digital One (see www.ukdigitalradio.com).

7 For example, the Regulator can decide to have a minimum number of multiplexes to be operated for

MTV (out of a set of multiplexes and the licence holder is free to decide which multiplex). Alternatively,

the Regulator can leave it to the licence holder to decide what application will be taken into operation.

80 . . .
For more details on aggregation rules see section 2.5.
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b. Digital Dividend: i.e. frequency channels in band V above channels 60 might not
internationally be exclusively allocated to Broadcasting (see also section 2.10) and
allocating spectrum above channel 60 to Broadcasting might be risky (i.e. costly
and lengthy spectrum re-farming might be necessary);

C. For MTV service, the number of mobile telecom providers: with several MTV
service providers in the market, channels offered by all providers might be shared
or, in other words, transmitted only once. The planning process should therefore
address the interest in mutually exclusive channels and common channels®;

d. Joint or shared roll-out of DTTB and MTV: a joint or shared roll-out (between
licence holders) can contribute to frequency efficiency, site sharing and content
efficiency (harmonized content offering across MTV and DTTB platforms)®>;

e. ASO: switching off analogue television services will free-up spectrum (at a later
date) and will determine the available multiplexes in the future and hence the
future market conditions®;

Consult market parties as successful launches of DTTB and MTV service will require active
participation of commercial parties and investors, most notably the Public Broadcaster,
commercial broadcasters, Content Distributors (especially national broadcast network
operators) and mobile operators.

The following guidance can be provided for including DTTB and MTV service introductions in the
National Spectrum Plan:

1.

If possible, provide clarity on the Digital Dividend (channels above 60) allocation,
preferably before assigning any new DTTB and/or MTV frequency licences as it will
provide bidding entities insight into the future competitive landscape (will there be more
providers in the near future?)®;
Be in line with Legislation, Policy and Regulations and the ASO plan as the National
Spectrum Plan is considered to be a key spectrum management instrument, most notably:
a. License terms and conditions of assigned spectrum rights for DTTB (and possibly
MTV) and future assignments;
b. Assignment procedures for assigned spectrum rights for DTTB (and possibly MTV)
and future assignments;

c. Policy decisions or intended decisions on the Digital Dividend;

81
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The World Radio Conference of 2007 (WRC-07) concluded that in Region 1 the 790-862 MHz sub-band
will be allocated on a co-primary basis to mobile services in addition to broadcasting and fixed services
as from 2015, subject, where necessary, to technical coordination with other countries. Please note,
that this allocation on a co-primary basis was decided before the compatibility studies (between
broadcasting and mobile services) have been finalized. Also the individual members have to decide the
allocation of this sub-band. For further details see section 2.10.

Mobile operators offering MTV would like to differentiate their offers and hence require their own
capacity. However, common (popular) channels can be shared between them. This will require an
independent multiplex operator.

For more technical details see section 4.7.
The ASO process is described in more detail in sections 2.14 and 2.16.

Assigning the ‘Digital Dividend’ to applications other than broadcasting could result in significant costs
for the incumbent broadcast network operators as the network might have to be retuned and service
quality might degrade. For Regulators to avoid picking up the bill for these retuning costs (including
costs for extra communication to the public), this specific risk should be included in the licence terms
and conditions.
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d. Licensing framework, especially for acquiring authorizations to broadcast content
(see section 2.8 Media Permits and Authorizations) and to roll-out infrastructure
(see section 2.7 Local Permits);

e. Switch over date(s)®.
3. Published and/or be updated in the following cases:
a. Completion of WRCs and most notably the GE06 Agreement;

b. Decisions on spectrum re-farming operations, especially in relationship to the
Digital Dividend discussion;

c. Publication of ASO policies and plans;

d. Decisions on assigning DTTB and MTV spectrum, either planned (e.g. auctions or

beauty parade) or in case of a ‘First-Come-First-Served’ application.
The following guidance can be provided on pricing spectrum:

1. Its recommended to apply a relatively ‘simple’ cost recovery model (over a market based
approach such as administrative incentive pricing) when introducing DTTB and MTV
services because (unless such a system is already in place):

a. Of the advantages as mentioned in the previous section;

b. Determining upfront the market value of any service is very difficult (as
experience in the UK, Australia and New Zealand has shown). If such a regime is
applied, it really has to be applied to all commercial categories (see also section
2.4.1) because it will be difficult to (legally) separate markets;

c. DTTB and MTV services are still in their early phases and determining upfront the
market value for this category is perhaps the hardest to do (see also
Implementation guidelines in section 2.5.3).

2. Consider the consequences of setting an administrative charge ‘per frequency in
operation’. Such a pricing regime is very often applied for analogue applications (like FM
or TV), but can result in disproportionate charges for a DTTB licence holder®’;

3. Avoid mixing different pricing regimes. For example, assigning the spectrum licence
through an auction and also charging value based licence fees. This combination will be
considered as paying twice for the same value (for society).

Appendix 2.4A: Overview of spectrum management approaches

For the DTTB and MTV markets transparency on the applied or intended spectrum management
approaches is paramount for developing the DTTB and MTV markets. Especially investors in these
capital intensive markets will seek this transparency and guidance.

Nowadays, spectrum management approaches run across two dimensions and spectrum managers
have to balance these dimensions:

1. ‘Command and control’ versus flexible approaches;

2. ‘Technical-driven’ versus market-based approaches (including both market-based
principles between applications® and when assigning licences).

8 (Parts of the) assigned spectrum rights in a licence can be conditional, i.e. can be taken into operation

when the analogue frequencies are freed up. Especially in the case of assigning DTTB and/or MTV

allotments, the timing of available spectrum can become complex.

& For example a single licence holder operating 5 multiplexes will bring 5 frequencies per site on air. A

charge per frequency in operation does not reflect the monitoring effort of the Regulator and hence
this operator can argue that the fee is disproportionably as compared to for example a FM broadcaster.
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‘Command and control’ versus flexible approaches

The ‘command and control’ approach is currently applied by most national spectrum managers
around the world. This approach is embedded in the ITU-R Radio Regulations in which, for specified
frequency ranges, the different radio services and their relative status are allocated®.

At a national level the spectrum manager specifies these allocations (i.e. exact frequencies, locations,
radio interface, technology, standards, etc.) and assigns them to individual users or service providers
(‘command’). Subsequently the spectrum manager then monitors appropriate use of the assigned
spectrum rights (‘control’). In this way, harmonization of frequency bands is promoted and hence
equipment can work across borders and can be produce at a large (regional/global) scale.

At a national level this ‘command and control’ approach is under increasing pressure because:

1. Compartmentalization of spectrum by assigning spectrum to types of services (such as
aeronautical radio navigation or broadcasting) and users (federal, non-federal, and
shared) is becoming inefficient as frequency scarcity increases;

2. Technologies become available that can improve spectrum utilization (such as ‘smart’
receivers/transmitters and shared spectrum technologies)go;
3. Technology life cycles are becoming shorter (and very often shorter than the licence

duration) and individual users or service providers would like to have the flexibility to
switch to more efficient/better technologies.
Consequently, flexible approaches to spectrum management are advocated in Europe and the United
States. Such alternative approaches comprise elements such as:

1. Allowing licence free spectrum utilization in defined ranges of the available spectrum;
2. Allowing smart technologies to operate across different spectrum categories;
3. Assigning technology and/or standards free licences.

‘Technical driven’ versus market based approaches

Next to advocating more flexible approaches to spectrum management, also promoting more
economic incentives for assigning the available spectrum has been discussed and applied over time.
Traditionally, spectrum has been assigned by technological considerations (like application type,
spectrum efficiency, number of services, etc.). More and more economic incentives have been
incorporated in spectrum management approach and most notably:

1. Pricing and assigning spectrum accordingly to the (perceived) market value. Regular
applied instruments in this philosophy are assigning spectrum by auction and levying
spectrum licence fees based on earned revenues or profits;

2. Allocating spectrum to applications or services, generating the highest economic value.
This is the current debate around the ‘Digital Dividend’, allocating broadcast spectrum to
telecommunication applications as these services would generate more economic value
for society.

88 Introducing market-based principles in determining which services should be allocated in a specified

band, is currently a key topic in the broadcast and telecommunications markets for the UHF band,

referred to as the Digital Dividend (see also section 2.10).

8 See Report ITU-R SM.2093, ‘Guidance on the regulatory framework for national spectrum

management’.

% See GAO report on Spectrum Management on www.gao.gov/new.items/d04666.pdf.
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2.5 Assignment procedures

This section is primarily focused on assigning spectrum rights for DTTB and MTV services and the
common instruments and procedures applied. The different included instruments and procedures
can be applied to assigning any right or good. Hence the different instruments and procedures can
also be applied for assigning broadcast and operating rights (see section 2.2). Assigning licences will
have economic effects and some more detail information on these effects can be found in the
appendices of this part of the Guidelines.

This section comprises the following paragraphs:

1. Basic assigned instruments and procedures;
2. Assignment procedures for DTTB and MTV services;
3. Implementation guidelines.

2.5.1 Basic assigned instruments and procedures
In terms of assigning spectrum rights, the following three basic instruments are applied®:

1. First Come First Served (FCFS): This means that the applications are appraised individually
in the order in which they are submitted (no comparison one with the other). A licence is
granted depending on the appraisal. The applications are first of all evaluated in terms of
admissibility and then minimum requirements, whereby checks are made to ensure that:-

a. The application is consistent with allocation and allotment agreements;

b There is sufficient frequency capacity;

C The application cannot be ‘inserted’ into another application (“sharing');

d. The application will not cause (or be affected by) interference;

e The applicant has the required expertise and financial resources to offer/execute

the proposed service/usage;

2. Public Tender or Beauty Parade: In such cases the regulator makes known in advance
which requirements it sets for a service/infrastructure and which aspects will be involved
in the appraisal of the tenders. The proposals can be submitted either in writing ("bid
book') or verbally (for example, in the United States verbal procedures are also used:
‘comparative hearings'). The selection criteria can be divided into three categories:

a. The applicant (for example solvency, technical qualifications) and the application
(for instance form and layout requirements, fee obligations, timing of submittal);

b. The service being offered (for example proposed rates, quality and degree of
coverage);

c. The technical quality of the system (for instance the frequency usage required and

the quality of the proposed infrastructure);

3. Auctions: In the case of auctions, frequencies are allocated on the basis of a bid for a
licence. The regulator lays down a limited number of admissibility criteria (which work as
a threshold), but does not get involved in the actual details of the frequency allocation.
The bidder who assigns the highest economic value to the licence will make the highest

ot Sometimes Lottery is also included as an assignment instrument. Licenses were allocated in the United

States through lotteries at the beginning of the nineties. After paying an entry fee, interested
organizations could acquire a licence through a lottery. However, the entry fee was far less than the
value of the spectrum. This resulted in organizations with speculative objectives taking part in the
lotteries. In view of this experience, lotteries are not being considered.
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offer®. Various forms of auctions are possible and have been applied in spectrum
management®*:

a.
b.

Dutch auction (with a descending bidding price);

The conventional auction, including:

i Single round, often sealed or closed bid (first price or second price/Vickery

auction);

ii. Multi-round, open bid (including sequential, standard simultaneous and

combination auction)®.
In the table below an overview is provided of the strength, weaknesses, risks and general
applicability of each assignment instrument.

Table 2.5.1: Overview of assignment instruments

Instrument Strength Weakness Application
FCFS Fast Does not promote | A more efficient Economic value of the
Simple spectrum application does licence is limited
efficiency not get licence Number of licences per
because it is year is large and no
submitted too scarcity is expected in
late/later the near future
Permits/licences are
similar in their
application
There is no
(foreseeable) shortage
of
spectrum/frequencies
Public tender Focus on quality Time consuming Risk of appeal The number of licences
or beauty Thorough procedure | Not transparent procedures per year is limited
parade Regulator retains Canresultin There is a new service

(most) control over
the assignment

excessive profits
for licence holder

or system where several
different solutions are
(still) possible

Grip on the assignment
process is necessary (for
example in the case of
distorted markets)
Supplementary
requirements are
needed on the basis of
social and cultural
factors (and need to be
compared)
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called administrative incentive pricing of licences (see section 2.4.4).

93

Auctions were introduced to include market based instruments into spectrum management, next to so

For more detail on auction design see Handbook of Telecommunications Economics, Martin Cave,

Sumit Majumdar and Ingo Vogelsang, Peter Cramton on Spectrum Auctions, Elsevier Science, 2001 and
FCC’s, Second/Fifth Report and Order on auction design, 1994.

94

designs.
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For the different auction types an overview is included in Appendix A: Overview of different auction
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Instrument Strength Weakness Application
Auction Results in allocation Regulator has less | Collusion between | The number of
efficiency (in control over end bidders could frequencies to be
economic terms) result (depending result in lower assigned is less than the
Simple on the set quality proceeds available
Transparent requirements) Errors in the spectrum/licences
Returns economic Auction is an auction design and | Quality requirements
value to the upfront execution could can be formulated
government/society investment and result in the wrong | upfront
may slow down assignment No market distortions
service Winner’s Curse, that could be
investments due bid was too high jeopardized long term
to capital market and service hasto | interest of end-users
constraints be terminated

2.5.2 Assignment procedures for DTTB and MTV services

Observing the DTTB licensing assignment procedures across the world we can conclude that in
almost all countries the DTTB licence for Public Service Broadcasting (e.g. assigned to a Public
Broadcaster) are assigned by priority and that the DTTB spectrum rights are assigned by means of a
public tender or by renewal to commercial parties®.

In some cases the public tender was accompanied with additional instruments to return (parts of)
the economic value to society. In the table below an overview is provided:

Table 2.5.2: Applied assignment instruments for commercial DTTB services

Country Applied policy for Applied Remarks
existing analogue assignment
television licence instrument for
holders other DTTB
spectrum rights
Australia Renewal Public Tender In Australia, most of the digital television spectrum
licences were renewals of existing analogue licences™
Belgium®’ By priority Public Tender Only the Public Broadcaster had an analogue television
licence

Additional digital licence fees to be paid on the basis of
a percentage of the gross revenues

Denmark® By priority Public Tender Only the Public Broadcaster had an analogue television
licence

% ‘By priority’ is referring to (Public) Broadcasters getting their digital licence first, without any

competition, to carry-out their digital Public Service Broadcast obligation. This might entail that they
can offer more services as compared to the analogue situation. The remaining digital spectrum is then
assigned to other commercial interested parties/bidders. ‘Renewal’ is referring to (commercial)
analogue television licence holders getting their licence/analogue rights ‘converted’ to a digital licence
enabling them to at least continue broadcasting their current program(s) after ASO. This might result

in spectrum efficiencies if the digital licence holder only facilitates a limited number of channels.

96 .
For more details see www.acma.gov.au.

See State publications in ‘Belgisch Staatsblad’ no 2008-3603 (Decision of 18th of July 2008) and no.
2008-4155 (Decision of 17th of October 2008), respectively the licensing procedure and licence terms
and conditions.

97

% See country reports on www.digitag.org and www.dvb.org
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Country

Finland

Applied policy for
existing analogue

television licence
holders

By priority

Applied
assignment
instrument for
other DTTB
spectrum rights

By priority99

EGES

National network operator was assigned the licence
with roll-out obligations.

The Public Broadcaster had an analogue television
licence and got automatically facilitated on the DTTB
platform.

98
France

By priority

Public Tender

The Public Broadcaster and other existing analogue
broadcasters got facilitated on the DTTB platform.
Please note that this right to be facilitated will expire at
the time of the ASO. This does not apply to the Public
Broadcaster.

Germany

By priority

By priority100

National network operator was assigned the licence
with roll-out obligations.

The Public Broadcaster and other existing analogue
broadcasters got facilitated on the DTTB platform.
Please note that the Public Broadcasters (ARD/ZDF) got
a full multiplex assigned. Others have to share a
multiplex.

Netherlands

By priority

Public Tender

Only the Public Broadcaster had an analogue television
licence

Additional licence fees based on percentage of gross

revenueswl

New
Zealand®

By priority, FCFS

The Public Broadcaster, in cooperation with commercial
broadcasters developed a proposal for DTV

Spain98

By priority

Public Tender

The Public Broadcaster and some other commercial
broadcasters had an analogue television licence. They
are facilitated on the first multiplexes

Sweden®®

By priority

Public Tender

Only the Public Broadcaster had an analogue television
licence

United
Kingdom

By priority

Public Tender

The Public Broadcaster and three other commercial
broadcasters had an analogue television licence. They
were facilitated in the first two digital multiplexes

United States

102
Renewal

Public Tender

Additional licence fees based on percentage of gross
revenues

99

The initial licence was assigned by priority to the National Broadcast Network Operator (Digita, fully

government owned), before this operator was acquired by the commercial TDF group. In this way, TDF
acquired the DTTB frequency licence. To date there is only one DTTB network operator in Finland.

100

The initial licence was assigned by priority to the National Broadcast Network Operator (T-Systems,

part of Deutsche Telecom, fully government owned), before this operator was (partly) privatized and
acquired by the commercial TDF group. In this way, TDF acquired the DTTB frequency licence too.

101

Next to paying the monthly licence fee to the spectrum manager, the licence holder has the obligation

to pay an additional annual charge of 15% over that part of its annual revenues above EUR 45 m,
commencing in the 8" year of operation (licence duration is 15 years).

102

In the US most of the DTV spectrum licences were renewals of existing analogue licences (as most

broadcasters/stations operate their own transmitter network). For more details see www.fcc.gov.
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A similar picture can be observed for the applied assignment instruments for the MTV licences. The

103,

table below provides an overview™:

Table 2.5.3: Applied assignment instruments for MTV services

Country Applied assignment Remarks

instrument for MTV
spectrum rights

Australia Not assigned or planned yet

Belgium Public Tender Additional licence fees based on
profitability

Denmark Public Tender

Finland Public Tender

France Public Tender

Germany Public Tender Media licence (broadcast rights
to be re-assigned)

Korea Public Tender

Netherlands Public Tender'® Additional licence fees based on
percentage of gross revenues

New Zealand Not assigned or planned yet | Digital Dividend is delaying
(political) decisions

Spain Not assigned or planned yet

Sweden Not assigned or planned yet | Digital Dividend and HDTV is
delaying (political) decisions

United Kingdom Not assigned or planned Digital Dividend debate is

yet105 delaying process
United States Not assigned or planned yet | In Trial phase

The above discussed assignment instruments should be embedded in a carefully prepared
assighment procedure. A general overview of the steps in a typical assignment procedure is
described in Appendix 2.5.A.

253

Implementation guidelines

In addition to the above tables, the following guidance can be provided for DTTB and MTV
assignment procedures:

Although additional requirements (like service roll-out and channel line-up/bouquet, must
carry obligations, etc) can be stipulated in an auction procedure (see step 6, but only as a

103

104

105

For more details see BMCOforum, Best practice regulatory frameworks for mobile TV, June 2008.

In the Netherlands (and ltaly) the MTV licensing was related to the DTTB licence by allowing the
licence holder to offer MTV service as well. The initial DTTB licence was assigned through public tender.

The UK had a commercial launch based on the radio sta