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Abbreviations and acronyms

Various abbreviations and acronyms are used through the document, they are provided here.

Abbreviation/acronym Description

ACATS

United State of America’s Advisory Committee on Advanced Television
Service

A-D Transition

Analog to Digital Transition

AD Audio Description

ADEX Advertising Expense

ANATEL Brazilian National Telecommunications Agency (Agéncia Nacional de
Telecomunicacdes)

ASEAN Association of Southeast Asian Nations

ASMG Arab Spectrum Management Group

ASO Analog Switch-Off

ATS Advanced Television Systems

ATSC United States of America’s Advanced Television Systems Committee

ATU African Telecommunication Union

ATV Analog Television

BTFP Thailand’s Broadcasting and Telecommunications Research and Develop-
ment Fund for the Public Interest

CEPT European Conference of Postal and Telecommunications (Conférence
européenne des administrations des postes et des télécommunications)

DD Digital Dividend — Spectrum released as a result of the ASO

DSO database ITU-D’s  Digital  Terrestrial  Television  Broadcasting  Switchover
Database ), which can be found at http://www.itu.int/en/ITU-D/Spectrum-
Broadcasting/Pages/DSO/Summary.aspx

DSO Digital Switch-Over

DTS Distributed Transmission System

DTT Digital Terrestrial Television

DTTB Digital Terrestrial Television Broadcasting

DTV Digital Television

DVB-T Digital Video Broadcast — Terrestrial

DVB-T2 Digital Video Broadcast — Terrestrial 2nd Generation

EAD Brazilian Managing Entity of the Process of Redistribution and Digitalization
of Television and Retransmission of Television Channels (Entidade Admin-
istradora do Processo de Redistribuicdo e Digitalizagdo dos Canais de TV e
RTV)

FCC United States of America’s Federal Communications Commission
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http://www.itu.int/en/ITU-D/Spectrum-Broadcasting/Pages/DSO/Summary.aspx
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Abbreviation/acronym Description

GE-06 Plan Geneva 2006 Agreement for planning the digital terrestrial broadcasting
service in parts of Regions 1 (Africa and Europe) and 3 (Asia and Austral-
asia), in the frequency bands 174-230 MHz and 470-862 MHz

GIRED Brazilian Digitalization and Redistribution of TV and Retransmission TV
Channels Implementation Group (Grupo de Implantacdo do Processo de
Redistribuicdo e Digitalizacdo dos Canais de TV e RTV)

IBGE Brazilian Institute of Geography and Statistics (Instituto Brasileiro de
Geografia e Estatistica)

IMT International Mobile Telecommunications

MPEG2 or MPEG4 Standards used for coding (compressing) information

NBTC Thailand’s National Broadcasting and Telecommunications Commission

NIIR Russian Federation Radio Research & Development Institute

NRT National Roadmap Team

NTIA United States of America’s National Telecommunications and Information
Administration

NTSC United States of America’s National Television System Committee

PBRTV Brazilian Basic Television and Retransmission of Television Channel Assign-
ment Plans (Plano Basico de Distribuicdo de Canais de Retransmissdo de
Televisdo em VHF e UHF)

PBTVD Brazilian Basic Digital Television Channel Assignment Plan (Plano Basico De
Distribuicao De Canais Digitais)

PNAD Brazilian National Sample Survey (Pesquisa Nacional Por Amostra de
Domicilios)

RDP Receptors Distribution Point. Thailand’s and Brazil’'s denomination for local
sites in the cities which are undergoing the ASO in a specific timeframe
used by the equipment providers to deliver DTTB readiness kits in the
municipality and to allow the population to retrieve their kits from.

RR Radio Regulations

RTV TV Relay Service

Simulcast Simultaneous broadcasting of both analog and digital TV signals

SMS Short Message Service

STB Set Top Box

TVA Special Television Service Subscription

WEDDIP Western European Digital Divided Implementation Platform

WRC World Radiocommunication Conference
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Annexes

Annex 1: Russian informal-analytical system
Following data refers to section 2.1.2.2 of this report.
Structure of informal-analytical system

Informal-analytical system contains 2 units:

—  Portal of news and regulatory information on the realization of Programme and Digital TV;

—  Geoanalytical portal contained visual exhibition of the information on the realization of
Programme, including analytical tools.

System consists of 2 main subsystems, which have been considered when technical complex had
been organized:

—  Software part (website) — accessible for users by request;
—  Database —accessible only for system administrators.

Technical facilities have been designed with respect to the possibility of increasing of the workload
and to ensuring the fault tolerance and workload distribution for exploitation of the system.

Structure of technical facilities is shown in Figure 1A.

Figure 1A: Structure of technical facilities for informal-analytical system

Firewall
| D

Users

QIS
o

Fort 80, all IP

Database server

Port 1433,
IP administrators

Administrators, moderators

News and regulatory information portal on the realization of the Programme and on Digital TV

The News and regulatory information Portal is updated regularly with respect with the monitoring
of media and regulatory decisions. The Portal has some tools for improved searching of specific data
(news or regulatory decisions). In particular, for the “News” section, there are tools for selecting
news for specific regions of Russian Federation. Organization of the Portal of news and regulatory
information are shown in Figure 2A and Figure 3A.
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Figure 2A: Structure of news portal
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Flgure 3A: Structure of regulatory information portal
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Geoanalytical portal of the informal-analytical system

The Geoanalytical portal allows realizing the visual control of fulfilment of the Programme and also
acquiring the combined data on Digital TV implementation. Combined data can be presented for the
whole territory and for the territory of specific regions and parts of country. With the help of map
tool, users can download visual information about Digital terrestrial TV (DTTV) stations (with linkage
to their geolocation coordinates) from with their respective coverage areas.

Visually the structure of geoanalytical portal is shown in Figure 4A. In detail geoanalytical portal
contains the following sections:
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1) Digital terrestrial television;
1.1 The first multiplex transmitters;
1.2 The second multiplex transmitters;
1.3 Coverage areas of digital terrestrial television;
1.3.1  The first multiplex;
1.3.2  The second multiplex;
2)  Satellite direct TV;
2.1 By operators;
2.2 By satellites;
3)  Multiplex formation centers;
4)  Statistics of implementation of digital terrestrial television.

Figure 5A shows the work of Section “The first multiplex transmitters” for exhibition of realization of
Programme on example of specific region with using of special tool for calculation of combined data
on coverage areas of DTTV stations with respect with stage of construction.

Figure 6A shows the example of the work of Section “Satellite direct TV by operators” for exhibition
of data on coverage of satellite direct TV for the calculation of population coverage by satellite TV
services.

Figure 7A shows the example of the work of Section “Coverage areas of digital terrestrial television.
The first multiplex” for exhibition of the map of Central European part of Russian Federation covered
by DTTV stations being in different stages of construction.

Besides the functions shown on the abovementioned figures, the system has a tool for executing
the combined calculation for selected stations (see the example on Figure 5A) or regions (Section
“Statistics of implementation of digital terrestrial television”) and also printing of the presented data.

Figure 4A: Structure of the geoanalytical portal of the informal-analytical system

OEJIEPAJIBHOE FTOCYJAPCTBEHHOE YHHTAPHOE ITPEJANIPHATHE
HAYYHO-HCCIEOBATEILCKHIT HHCTUTYT PAJIHO (HHHP)

Digital terrestrial television

Satellite direct TV
Multiplex formation centers

Statistics implementation
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Figure 5A: Work of the geoanalytical portal on the example of one of Russian region
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Figure 7A: Work of section “Coverage areas of digital terrestrial television”. The first multiplex on the
example of coverage of the Central European part of Russian Federation by the first multiplex of DTTV
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Annex 2: Russian digital television and transport network and target
indicator for managing the implementation of the program

The following data refers to section 1.2.2 of this report.

Figure 8A: Scheme of interaction of DTTV network elements in the Russian Federation
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Table 1A: Target indicators for managing the implementation of the program

No. Indicators Criterion
1 The population of the Russian The population of the Russian Federation, not included in any of
Federation not covered by the TV | the service areas:
broadcasting

1. TV stations:
- The first multiplex of digital terrestrial TV,
- Analogue TV,

2. Satellite Direct TV, broadcasting of the one of the required TV
channels.

2 The share of the population of The share of the population of the Russian Federation part one
the Russian Federation having @ of the service areas:
the ability to receive nationwide

mandatory public TV channels
gl raele drannals, % - The first multiplex of digital terrestrial TV,

1. TV stations:

- Analogue TV,

2. Satellite Direct TV, broadcasting of the one of the required TV
channels.




No.
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Indicators

The area of the territory of sub-
jects of the Russian Federation
covered by the digital terrestrial
broadcasting nationwide manda-
tory public TV channels and radio
channels TV channels (with cov-
erage of not less than 50% of the
population of the Russian Federa-
tion), thousand km?

Criterion

The total area of the territory of the Russian Federation subjects
in whose coverage areas of stations DTTV terrestrial digital TV
broadcasting of the first multiplex includes at least 50% of the
population of the Russian Federation.

The share of the population of
the Russian Federation having the
ability to receive 20 free accessed
digital channels in the places of
permanent residence, %

The share of the population of the Russian Federation, covered
by the one of the service:

1. TV stations:
- Digital terrestrial TV,
- Analogue TV,

2. Satellite Direct TV, broadcasting of at least 20 different TV
channels on a free access basis.

The share of the population of
the Russian Federation having the
possibility for receiving of digital
broadcasting nationwide manda-
tory public TV channels and radio
channels, and covered by the
emergency situations broadcast-
ing in the places of permanent
residence, %

The share of the population of the Russian Federation, covered
by the stations of the first multiplex of terrestrial digital TV.

The number of subjects of the
Russian Federation, which started
digital terrestrial broadcasting
nationwide mandatory public TV
channels and radio channels

The number of subjects of the Russian Federation, which have at
least one operating DTTV station.

The number of subjects of the
Russian Federation covered by
the digital terrestrial broadcasting
nationwide mandatory public TV
channels and radio stations (with
coverage of not less than 50%
of the population of the Russian
Federation).

The number of subjects of the Russian Federation, in which the
share of the population covered by the stations of the first mul-
tiplex of terrestrial digital TV is not less than 50%.

The number of subjects of the
Russian Federation covered by
the digital terrestrial broadcasting
nationwide mandatory public TV
channels and radio stations (with
coverage of not less than 95%
of the population of the Russian
Federation).

The number of subjects of the Russian Federation, in which the
share of the population covered by the stations of the first mul-
tiplex of terrestrial digital TV is not less than 95%.




No.

SR8/ R o A AR ) B M T B AV R R A TR IR L 5%

Indicators

The share of the population of
the Russian Federation not cov-
ered by the regional television
broadcasting in the places of per-
manent residence, %

Criterion

The share of the population of the Russian Federation, not cov-
ered by the one of the following TV services:

1. Regional terrestrial analogue TV broadcasting,

2. First multiplex of terrestrial digital TV considering the con-
dition of imposing centers of multiplexes formation for
delivering the first multiplex by: a) own network of RRL or
b) valid contract of lease of a satellite channel or fiber optic

line.

Table 2A: Example of results obtained to the referred indicators

1

[\ []
n/n

Indicators

The population of the Russian Federation not covered by the
TV broadcasting

Program Plan

The share of the population of the Russian Federation having
the ability to receive nationwide mandatory public TV channels
and radio channels, %

100

The area of the territory of subjects of the Russian Federation
covered by the digital terrestrial broadcasting nationwide man-
datory public TV channels and radio channels TV channels (with
coverage of not less than 50% of the population of the Russian
Federation), thousand km?

17 098 246

The share of the population of the Russian Federation having
the ability to receive 20 free accessed digital channels in the
places of permanent residence, %

98,1

The share of the population of the Russian Federation having
the possibility for receiving of digital broadcasting nationwide
mandatory public TV channels and radio channels, and covered
by the emergency situations broadcasting in the places of per-
manent residence, %

98,4

The number of subjects of the Russian Federation, which
started digital terrestrial broadcasting nationwide mandatory
public TV channels and radio channels

The number of subjects of the Russian Federation covered
by the digital terrestrial broadcasting nationwide mandatory
public TV channels and radio stations (with coverage of not less
than 50% of the population of the Russian Federation).

The number of subjects of the Russian Federation covered
by the digital terrestrial broadcasting nationwide mandatory
public TV channels and radio stations (with coverage of not less
than 95% of the population of the Russian Federation).

The share of the population of the Russian Federation not cov-
ered by the regional television broadcasting in the places of
permanent residence, %
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Ne Indicators Program
plan, total

The number of objects of digital broadcasting network of the 1st multiplex put into 4984
operation

The number of centers of formation of multiplexes put into operation 83
The number of objects network of digital broadcasting 2 multiplexes put into operation 4984
The number of objects of digital broadcasting networks additional multiplexes put into 192
operation

The number of objects broadcasting the 1st multiplex, on which construction is started 4984

(cumulative)
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Annex 3a: Results of public awareness on digital television in Russian
Federation

Following data refers to section 2.1.2 of this report.

Data of the awareness of the Russian Federation population regarding the transition from analogue
to digital television (June and November 2014 Sociological Surveys):

—  Share of inhabitants informed about digital television ~ 82%;

- Share of indifferent inhabitants ~ 3%;

—  Share of inhabitants not received any kind of television signal ~ 1%;

—  Share of inhabitants informed about realization of federal target program ~ 68%;

—  Share of inhabitants informed about free-of-charge digital television programs ~ 31%;

—  Share of inhabitants thinking that realization of federal target program is the social responsibility
of government ~ 70%;

—  Share of inhabitants having equipment for receiving digital terrestrial television ~ 40%;

—  Share of inhabitants wanting to acquire equipment for receiving digital terrestrial television ~
88%.

Data related to the hotline’s work for awareness of the Russian Federation population regarding the
transition from analogue to digital television:

—  Average rate of incoming calls, which were handled in 20s —92.67%;
- Rate of lost calls — 2.6%;
—  Assessment of quality of service —4.81 point of 5;

— Customer satisfaction — 95.42%.
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Annex 3b: Brazilian communication campaigns for consumer awareness
Following data refers to section 2.1.1 of this report.
Mandatory minimum consumer information campaign

Regarding the mandatory consumer information campaign, it was decided that a logo and informative
text be inserted from time to time on the screen of analogue channels to inform users that the specific
channel is an analogue one. The informative text is used to point out the respective digital channel
number and also to inform about the Call Center and the website available to solve doubts and inform
about the transition process. Figure 9A shows an example of the logo.

Figure 9A: Analogue Switch-Off standard message and logo

A

¥ :\nalégico

The Logo can be seen on the image above, marked by the letter “A” highlighted forming the word
“Analogue”, and below the channel tuning information for the digital broadcasting simulcast channel.

It was also decided that informative video ads and indicative charts would be aired to the public on
the analogue channels also to inform the population about the process and also to constantly catch
the audience attention to key information, for example, the ASO date, the digital channel number
associated with the current analogue channel, and the call center and web site information.

The standard logo, text messages, informative videos and other means of informing consumers
by means of the TV screen of analogue channels follow a standard set forth by the Ministry of
Communications® that states the minimum number of appearances and duration of each spot. The
rule does not establish, however, the specific broadcasting dayparts that the messages need to be
aired, but focuses on the minimum number of appearances necessary during the whole day and
specifically during the prime time daypart, with the objective of reaching most TV viewers and leaving
the compliance to the rules more flexible.

The logo should be displayed preferably in the upper right corner of the screen, being optional to
display it in the upper left corner of the screen, in the same format, if it overlaps with a station logo.
The initial size should be at least 40x40 pixels, and its size will be gradually increased until the ASO
date. The logo’s size needs to be increased by 10 per cent (44x44 pixels) 75 days before the ASO date
and by 20 per cent (48x48 pixels) 60 days prior to the ASO date. In case of non-achievement of the
ASO condition,®? the logo’s size needs to be increased by 30 per cent (52x52 pixels).

The logo is shown on screen for 30 seconds in each appearance (5 seconds initially in the full form

“Analdgico”, 20 seconds in simplified form “A” and an extra 5 seconds at the end in the full form

°1 Ordinance n2 378, 22/Jan/2016, of the Ministry of Communications.
2 The ASO condition in Brazil is reached when 93% of the TV households are ready to receive digital signals.
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“Analdgico”) and is constantly on screen when the countdown begins with 60 days to the ASO date.
The countdown of the number of days to the ASO is shown right below the logo in the analogue TV
channels. Below is presented more details on the number of appearances and duration of each spot
of the mandatory communication campaign.

In the context of the mandatory campaign, it was also mandated that analogue channels images
would be changed to a widescreen format (16x9 aspect ratio). In other words, the implementation
of letterboxing was mandated. This change needs to be implemented 360 days prior to the ASO in
any specific city alongside with the insertion of the logo and the informative text. The letterboxing
can reduce in 25 per cent the screen area reserved for the television programming, and, as a result,
the consumers that have small screen televisions, most of them analogue CRT technology, will have
more difficulties for watching the analogue TV channels. The experience of the Pilot City of Rio Verde
points out in that direction and this was a motivation for consumers to move to digital reception.

The main reason for this change though is to allow for the insertion of both the informative text and
the logo in the black stripes above and below the screen so that the programming is not overlapped
by them. This was an important demand from broadcasters that were worried about not having any
graphic material overlapping their images.

Finally, informative videos and indicative charts are being aired to inform about the transition process.
The first provides general information as a regular TV commercial and the latter is inserted previously
to a commercial break blocking the whole image for 15 to 30 seconds with the main objective of having
the user full attention to specific information regarding the transition. The information inserted in
the indicative chart includes the ASO date, the respective digital channel number and the Call Center
and web site information.

The following table summarizes the number of appearances and basic rules of each type of
communication tool in the mandatory communication campaign, as presented in Chapter 2 of this
report.

Table 3A: Minimum number of appearances and duration of each spot

Days to the .Indlca- Informative Informative Text
tive chart . Countdown
ASO Video (crawl)
(pre-break)
360 - - 3/30s (1 3/ 30s (1 between -
between 20h and 20h and 21h30)
21h30)
300 - - 6/30s (1 6/ 30s (1 between -
between 20h and 20h and 21h30)
21h30)
240 - - 9/30s (2 9/ 30s (2 between -
between 20h and 20h and 21h30)
21h30)
180 1/15s - 12 /30s (2 12 / 30s (2 between -
(between 20h between 20h and 20h and 21h30)
and 20h30) 21h30)
120 2/15s (1 - 15/30s (3 15/ 30s (3 between -
between 20h between 20h and 20h and 21h30)
and 21h30) 21h30)
90 3/15s (1 - 15/ 30s (3 15/ 30s (3 between -
between 20h between 20h and 20h and 21h30)
and 21h30) 21h30)




Days to the

ASO
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Indica-
tive chart
(pre-break)

Informative
Video

Informative Text
(crawl)

Countdown

75 4/15s (1 3/30s 18/ 30s (10% 18 / 30s (3 between -
between 20h bigger) (3 20h and 21h30)
and 21h30) between 20h and
21h30)
60 5/15s (1 3/30s Fixed (20% 18/ 30s (3 between Fixed (20%
between 20h bigger) 20h and 21h30) bigger)
and 21h30)
30 6/15s (1 3/30s Fixed (20% 21/ 30s (3 between Fixed (20%
between 20h bigger) 20h and 21h30) bigger)
and 21h30)
If ASO con- 9/30s (3 6/30s (2 Fixed (30% 40/ 30s (5 between -
dition not between 20h between 20h bigger) 20h and 21h30)
reached and 21h30) and 21h30)

Figure 10A shows an example of the indicative chart format and information.

Figure 10A: Indicative chart (full screen pre-break message)

The indicative chart changes its color depending on how many days left to the ASO. It begins with
yellow with 180 days to the ASO and ends with red within 30 days to the ASO, passing by tones of
orange for 120, 90, 75 and 60 days to the ASO. The chart’s chromatic variation reflects the urgency
in the process and is intended to motivate consumer action.

The chart also reflects the case of not reaching the ASO condition® turning its color to dark gray if that
situation arises and stating the new ASO data, if the ASO date is postponed, or that “the analogue
signal will be turned off at any moment”, otherwise. The purpose of this message is to motivate the
latecomers, i.e., those that will only act at the final moment of the process.

After the analogue transmissions are switched off the chart is preserved for an extra 30 days covering
the whole screen for the whole time and informing that the channel was switched-off and that the
programming is available in the respective digital channel. This provision is intended to inform all the
population that the analogue channel was really switched-off.

Massive media campaign

%3 The ASO condition in Brazil is reached when 93 per cent of the TV households are ready to receive digital signals.
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Another important part of the communication strategy is the consumer outreach strategies to inform
and solve doubts of the public and to motivate action of the population, for example to have the
population acquire the necessary reception equipment in order to have the capability of tuning digital
signals. These goals are being achieved by a massive media campaign targeting the regions involved
in ASO in any specific time. This communication strategy is detailed in a Communication Plan that
comprises several means of reaching the consumers. Figure 11A summarizes this plan.

Figure 11A: Communication plan outline

- 4 months =20 ASO
- 12 months - 9 months - 6 months  (~ 16 weeks) days?
| Y&R Media Campaign
| (15 Weeks)

Digital Media Campaign (facebook, twittter,
web, etc)

| Regional Activation (press releases, local
events, etc)

Regional Mapping and Strat. Planning
Retailers Parternerships, Regional Entities (CRAS), etc

Include links to the EAD website on govt sites, support to the EAD
on partenerships with local authorities

Informative Campaigns by the Broadcasters + Visual Elements in the Programming’

SMS Messaging, include links to the EAD website in the telcos
websites, etc

1 Insertion of the "A” logo and informative text 2 Dates to be confirmed to each city 3 Preliminary Dates of the last poll to be confirmed by city

Source: EAD and Y&R

Source: EAD and Y&R

It can be noticed that several different initiatives are used concurrently to maximize the outreach and
increase population awareness to the maximum extent possible. Digital Media, Traditional Media,
Local partnerships and voluntary informative campaigns by the broadcasters, among other means,
are used to inform the consumers and to reach the overall goal of having nearly everybody engaged
in the process. It is also a goal to have those that will be impacted by the Analogue Switch-off in a
certain region act proactively to assure the reception of the digital signals.

All these means of communication are combined to form a coherent Communication Campaign.
However, the results can be potentialized if each of these communication tools is used in the right
time. Some important decisions for the Campaign include the definition of which timeframe that each
media is used and also the Campaign Flighting.>* To exemplify how this process is done Figure 12A
shows a way of defining the Campaign Flighting for a specific region before the Analogue Switch off
(ASO).

% Campaign Flighting is an advertising term for a timing pattern in which commercials are scheduled to run during

intervals that are separated by periods in which no advertising messages appear for the advertised item. Any period
of time during which the messages are appearing is called a flight, and a period of message inactivity is usually called
a “hiatus”. The advantage of the flighting technique is that it allows an advertiser who does not have funds for running
spots continuously to conserve money and maximize the impact of the commercials by airing them at key strategic
times. Advertisers will often employ less costly media such as radio or newspaper during a television flighting hiatus.
This method of media planning allows the messages and themes of the advertising campaign to continue to reach
consumers while conserving advertising funds.
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Figure 12A: Example of Campaign Flighting

August September October November

TV/Radio Campaign Analogue

Switchoff
D E Date

Out-of-home Campaign / Newspapers

geraas FamCE

.\ Online (EAD Digital Agency)

L 4

&

L 4

Campaign Intensity

‘D ) = High Intensity
EAD Partnerships Medium Intensity

-
=5 Flat Campaign
S

Last Effort
(2 wks prior to the ASO)

In the case of the ASO communication (i) traditional media such as radio and television, (ii) out-of-
home media like billboards, transit advertising (buses, taxes, metro, etc), brochure/fliers distribution,
etc., (iii) online media (web pages, social media, you tube ads, etc), and (iv) local partnerships with
local authorities, retailers and civil society were all used to promote consumer awareness.

The overall Communication Strategy needs also to address specifically the low income population
and population with specific needs, especially if they are eligible to receive the reception equipment
necessary to receive digital signals, for example, in the model described in Chapter 1 which a STB
and an antenna kit is provided to those not capable of buying the equipment, in order to accelerate
the transition by assuring that this part of the population is included.

The Media Campaign needs to address specific information targeted to those families, including
awareness of the availability of the DTTB readiness kits, the need to schedule an appointment or to
go to a walk-in center to retrieve the kit; how to install the equipment (self-installation) and other
information regarding the transition process, for example, the ASO date and Customer Care Centers
contact information.

The media campaign main communication channels to promote awareness to this part of the
population include social services centers, out-of-home channels (billboards, sound cars, etc.) and
television/radio. The Receptors Distribution Centers (PDR), which are locations used to deliver the
reception kits to the population (more details in Chapter 1), can also be part of the communication
strategy, for example, informing consumers, solving doubts, and providing training regarding the
installation of the equipment on site.
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Annex 4: DVB-T2 variants which are directly compatible with GE-06

The following data refers to section 3.2.2.2 of this report.

Figure 13A: DVB-T2 variants directly compatible with 7 MHz channel arrangements

Modulation FFT size Code rate* Guard interval
2k 1/2, 3/5, 2/3, 3/4, 4/5, 5/6 1/32,1/16,1/8, 1/4
QPSK or 4k 1/2, 3/5, 2/3, 3/4, 4/5, 5/6 1/32, 1/16, 1/8, 1/4
;g:gﬁf\: g; 8k 1/2,3/5, 2/3, 3/4,4/5,5/6 | 1/128, 1/32, 1/16, 19/256, 1/8, 19/128, 1/4
256-QAM 16k 1/2,3/5,2/3, 3/4, 4/5,5/6 | 1/128, 1/32, 1/16, 19/256, 1/8, 19/128, 1/4
32k 1/2,3/5,2/3,3/4,4/5,5/6 1/128, 1/32, 1/16, 19/256, 1/8, 19/128
* For block sizes of 16,200 and 64,800 bits

Figure 14A: DVB-T2 variants directly compatible with 8 MHz channel arrangements

Modulation FFT size Code rate* Guard interval
2K 1/2, 375, 2/3, 3/4, 415, 5/6 1732, 1/16, 178, 1/4
4K 172, 3/5, 2/3, 3/4, 475, 5/6 1732, 1/16, 1/8, 1/4
QPSK or 8k 172, 315, 2/3, 3/4, 475, 5/6 | 1/128, 1/32, 1/16, 19/256, 1/8, 197128, 1/4
16-QAM or 16k 172, 375, 2/3, 3/4, 4/5, 5/6 | 17128, 1/32, 1/16, 197256, 1/8, 197128, 1/4
64-QAM or 32K 1/2, 315, 2/3, 3/4, 4/5, 5/6 | 1/128, 1/32, 1/16, 19/256, 1/8, 19/128
236-QAM gy o tended | 172, 3/5, 2/3, 3/4, 4/5, 5/6 | 17128, 1/32, 1/16, 19/256, 1/8, 197128, 1/4
16k extended | 1/2, 3/5, 2/3, 3/4, 4/5, 5/6 | 1/128, 1/32, 1/16, 19/256, 1/8, 19/128, 1/4
32k extended | 172, 3/5, 2/3, 3/4, 4/5, 5/6|  1/128, 1/32, 1/16, 19/256, 1/8, 19/128
* For block sizes of 16,200 and 64,800 bits

Figure 15A: DVB-T2 variants directly compatible with 1.7 MHz channel arrangements

Modulation FFT size Code rate* Guard interval
QPSK or 1k 172, 3/5, 2/3, 3/4, 415, 5/6 1716, 178, 1/4
16-QAM or 2K 172, 3/5, 2/3, 374, 415, 5/6 1732, 1716, 1/8, 1/4
64-QAM or K 172, 3/5, 2/3, 374, 415, 5/6 1732, 1716, 1/8, 1/4
256-QAM 8k 172, 3/5, 2/3, 3/4, 4/5, 5/6 | 17128, 1/32, 1/16, 197256, 1/8, 197128, 1/4
* For block sizes of 16,200 and 64,800 bits
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Annex 5: Digital television allocation in United States of America

The following data refers to section 4.5.1 of this report.

Figure 16A: TV allocation in the United States of America

Before Transition: Analog and Digital TV stations allocated to Ch. 2 - 69 (each channel is 6 MHz)
After Transition: Digital TV stations allocated to Ch. 2 - 51 (i.e. “core” DTV spectrum)

+ Ch. 52 - 69 - Reclaimed for advanced wireless uses

« Ch. 63, 64, 68 and 69 - Reallocated for publi fety
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Annex 6: 700MHz band allocation and auction in Brazil

The following data refers to section 4.5.1 of this report.

Figure 17A: Frequency allocation of 700MHz Band in Brazil
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Figure 18A: Brazilian 700MHz band auction rounds

First round
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Figure 19A: Brazilian 700MHz Band auction areas
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Annex 7: Channeling arrangement for 800 MHz in Kenya

The following data refers to section 4.5.3 of this report.

Figure 20A: Recommendation ITU-R M.1036-4 (A3 band plan)

790-791 MHz 791-821 MHz 821-832MHz 832 -862 MHz 862-865 MHz

Guard band Downlink Duplex Gap Uplink Guard band

1 MHz 30 MHz 11 MHz 30 MHz 3 MHz
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Annex 8: Principles of rational use of the Digital Dividend

The following data refers to section 4.2 of this report.

Table 4A: Principles of rational utilization of Digital Dividend

Principles Groups Description

Limitation of released Technical Radiofrequency spectrum is a limited natural resource with a set

frequency resource. of features. It means that in some cases (like Digital Dividend) it is
impossible to satisfy all of spectrum demands of telecommunica-
tion services market. This fact leads to the requirement of sharing
radiofrequency resources between telecommunication services
or choosing the more important one for the allocation of released
spectrum.

Requirement for Technical Allocation of spectrum to different services leads to the necessity

ensuring EMC of of ensuring EMC between radio-frequency devices of different

radio-electronic telecommunication services. Disregarding the EMC principle can

devices of different cause from lower quality of services to full failure of service

telecommunication rendering.

services.

Requirement for pro- Technical Radiofrequencies resources of the same frequency range can

viding coordination of be utilized for different telecommunication services in different

using releasing radiof- countries. Particularly, the Digital Dividend can be used for DTV

requency resource and IMT. This fact leads to necessity of providing coordination

between neighboring planning for the utilization of the Digital Dividend in bordering

countries. territories of neighboring countries. Disregarding that principles
can cause the same problems as disregarding the EMC-principle.

Limitation of terms Regulatory | This principle is a result of the limitation of spectrum resources.

of the license on This principle should be considered during the allocation of the

using radiofrequency Digital Dividend and its decision-making process due to the fact

resource. that this limitation stimulates a competitive environment in the
telecommunication market and also the development and imple-
mentation of new telecommunication technologies.

Rights of access Regulatory | Respect to this principle is key for the provisioning of governmen-

to radiofrequency tal duties such as national defense, law-and-order and disaster

spectrum for all con- management. Moreover that principle ensures social rights for

sumers taking into equal access to telecommunication services.

account governmental

priorities.

Necessity of imple- Regulatory | Fulfilling governmental policy for the implementation of new

mentation of radio technologies which use radiofrequency resources more

new prospective effectively is the key factor of new resources such as the Digital

radiotechnologies. Dividend. Also new technologies can be a bridge for important
new services which otherwise could not be provided by current
technologies.

Necessity of imple- Regulatory | A consequence of the previous one. The telecommunication ser-

mentation of new
telecommunication
services.

vices market is a fast-growing field, which should be filled by new
prospective services that stimulate competition and also provide
increased spectrum efficiency.
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Description

Market competition for the rights for using limited radiofrequency
resources, considering governmental priorities and the limitations
of the terms of the license, ensure the adherence of the principle
of necessity of implementation of new telecommunication ser-
vices and upgrading the current ones.

This principle is a consequence of the principle of governmental
priorities and is necessary for providing different telecommunica-
tion services in conditions of non-uniformity access and demand
for them i.e. non-uniformity of development of different telecom-
munication services markets.

Non-uniformity access to telecommunication services, the
so-called Digital Divide, can appear on different levels: cross-coun-
try level (countries with better access to services-countries with
worse access), inland level (territories inside country with better
access to services — territories inside country with worse access)
city-rural level. Uncertainty in the use of the Digital Dividend to
bridge the Digital Divide either by the DTV and IMT services is
possible. Some regions can have high demand for DTV but low
for IMT, some other regions inversely. Considering that it is pos-
sible to state that the principle of prioritization of social demand
leads to necessity of satisfaction of telecommunication services
markets demands on different levels such as regions or adminis-
trative areas.

8 15 Rl

Principles Groups
Ensuring of a compet- Social-
itive environment on economic
telecommunication
services market.
Importance of social Social-
demands for spectrum. | economic
Non uniformity of Social-
development of differ- economic
ent telecommunication
services markets.
Necessity of Social-
satisfaction of telecom- economic

munication services
markets demands on
different levels.

This principle is the resulted principle on a base of that Digi-
tal Dividend allocation decision should be done to maximize
social-economic effect of the utilization of the released frequency
resource.
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Annex 9: Description of software tool RAKURS
The following data refers to section 1.2.2 of this report.
Introduction

RAKURS software tool (Calculation and Analysis Applications for Spectrum Management —hereinafter
RAKURS) was designed in the Russian Federation by specialists of Electromagnetic Compatibility (EMC)
Analysis Center of the Federal State Unitary Enterprise Radio Research and Development Institute
(FSUE NIIR CAEMC).>

RAKURS is intended for solving spectrum management tasks in the interests of national TV and sound
broadcasting service, in particular for automating migration from analogue to digital terrestrial TV.

The software tool is applied to designing transmitting networks for terrestrial broadcasting, modeling
electromagnetic environment, calculating coverage areas and optimizing technical parameters of
transmitting stations of TV and sound broadcasting networks. In addition RAKURS is widely used for
the purposes of bilateral and multilateral coordination of frequency assignments and allotments in
border areas and their recording by the International Telecommunication Union (ITU).

With the help of the RAKURS, frequency plans for the Russian Federation, the Regional Commonwealth
in the field of communication (RCC) member countries and a number of neighboring countries were
developed and coordinated, in particular frequency allotment contours were shaped, and channels
were also allocated taking into account their equitable access at Regional Radiocommunication
Conference for planning digital terrestrial broadcasting service in parts of Regions 1 and 3 in the
frequency bands 174-230 MHz and 470-862 MHz (RRC-06).

Software tool was applied to develop system projects of terrestrial broadcasting networks (designing
and optimization of frequency plans for the first and second frequency multiplexes in Russian
Federation), and to perform monitoring of implementation measures for Federal target-oriented
program “Development of TV and Sound Broadcasting in the Russian Federation in 2009-2018: and
achieving target indicators and efficiency of the program implementation.

With the help of RAKURS software tool, a methodology for calculation of DVB-T2 service area for
fixed reception in the frequency bands 174-230 and 470-790 MHz was developed (approved by the
decision of the State Commission for Radio Frequencies in 2014).

RAKURS software tool was also used to assess technical feasibility and economic efficiency of
implementation of cognitive radio in the interests of efficient spectrum use in the frequency band
470-862 MHz.

Additionally, RAKURS software tool helped to study a possibility of using cognitive systems of broadband
wireless access in the frequency band 470-686 MHz and to assess possible restrictions on EMC with
terrestrial digital TV broadcasting of DVB-T2 standard.

RAKURS software tool is operated during 15 years and is a basic tool of Radio Research & Development
Institute (NIIR) to solve the tasks of spectrum management, performing research and development
works, calculations on international legal protection of frequency assignments and development
of methodologies. Its implementation substantially widened functional capabilities of spectrum
management and international legal protection, increased quality of decision-making.

% Description of RAKURS software is given in the ITU Handbook “Computer-aided Techniques for Spectrum Manage-

ment (CAT)” (Edition 2015). http://www.itu.int/pub/R-HDB-01.
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Among RAKURS users are some Administrations, particularly Belarus, Armenia, Uzbekistan.

1)

2)

RAKURS basic capabilities:

Mathematical modeling of radio wave propagation of terrestrial broadcasting and radio
communication systems in the frequency band from 148 kHz to 3000 MHz;

Assessment of EMC for radio systems;

Storage and processing of geophysical and topographical information to be used for radio wave
propagation modeling;

Maintenance of database with technical parameters of frequency allotments and assignments
to various systems and standards of terrestrial broadcasting and radio communication systems;

Expert evaluation of frequency assignment notices, development of recommendations on
frequency channel selection for new or modified frequency assignments;

Selection of channel/frequency and technical characteristics (maximum permissible effective
radiated power (ERP) of an assignment, antenna height and radiation pattern, ERP attenuation
sector);

Determination of the need for international coordination of frequency assignments/allotments
in accordance with Radio Regulations, international agreements “Geneva-06”, “Stockholm-61”,
and bilateral and multilateral agreements between countries;

Parity assessment of spectrum use by terrestrial broadcasting systems in border areas of
neighboring countries;

Calculation of service areas for individual stations, multi-frequency and single-frequency
broadcasting and radio communication networks;

Calculation of terrestrial broadcasting and radio communication services penetration based on
demographic data referenced to settlements and locations;

Analysis of electromagnetic environment and calculation of spectrum availability for use by
various types of terrestrial broadcasting and radio communication systems;

Comparative assessment of calculated and measured field strength of useful and interfering
radio signals in broadcasting and radio communication networks;

Mapping installation sites and results of calculation in graphic form suitable for analysis with
reference to geographic maps and terrain photos, and forming reports in tabular form;

Management of distributed computing for effective use of computing powers when modeling
electromagnetic environment calculations involving large number of radio systems, performing
calculations with high resolution and complexity;

Estimated cost calculation of components for the designed network;
Project optimization to decrease network cost and extend the coverage;
Automated network generation for optimal coverage of the given region.

RAKURS structure

The software elements can be grouped into 4 main blocks:

Database (DB);
Computing core;
Project;

Visualization (geographic information system).

Database
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It is a subsystem for collection, storage, search and processing of large volumes of information,
being an important part of RAKURS software tool. Database contains information on accounting
and technical characteristics of frequency assignments, types and technical features of equipment,
synchronous digital broadcasting networks etc. During RAKURS development, there was a task to make
it extremely flexible, not requiring software modifications when changing initial frequency planning
data such as tabulated propagation curves, distribution of services across frequency bands, standards
and frequencies of analogue and digital broadcasting, minimum field strength used, protection ratios
and coordination distances. Therefore in addition to records on transmitting stations and analogue
and digital frequency assignments and allotments, database contains large number of electronic
tables with frequency planning parameters. Data in these tables can easily be modified, if necessary.

Main capabilities of RAKURS database:

- Possibility to arrange both multi-user operation with common server and operation at separate
working places (PC/notebook).

—  Special formats for data exchange between separate working places.
- Possibility to differentiate access to DB in multi-user mode.

—  Automatic data checking when entering and correcting accounting and technical characteristics
of systems/stations in DB using various libraries.

Computing core

1) Main categories of calculations
- Calculation of field strength for useful and interfering signals in test points;

- Calculation of noise limited vector coverage area (N azimuthal directions in horizontal plane
selected with given step) and interference limited service area taking into account interference
from all potential sources. Vector calculation is used to obtain operative assessments;

—  Calculation of noise limited raster coverage area (multitude of points corresponding to nodes of
imaginary grid consisting of latitude and longitude lines drawn with given step) and interference
limited service area taking into account interference from all potential sources. Raster calculation
is used to obtain more accurate and detailed results (reasonable calculation step is 80 m or more
when using topographic relief data for the Russian Federation’s territory; calculation step could
be substantially smaller for higher resolution map or 3-D city map);

—  Calculation of service area modification taking into account changes in electromagnetic
environment (addition/modification of interfering signals) compared to reference situation;

—  Calculation of service area reduction due to intra-system interference in synchronous single-
frequency networks;

- Calculation of population in service areas for individual stations and single-frequency networks
based on the available data such as federal and/or regional population census;

- Instant calculation for any location and given project test points. Mapping and storage of detailed
calculation results.

2) Calculation procedures and methods

- Possibility to combine propagation prediction models for terrestrial service paths when
calculating useful and interfering signals;

- Possibility to insert results of field tests/measurements, analytical processing and consequent
modification of some calculation models;

—  Automatic generation of test points within given geometric area with the purpose of calculation
for certain territory;
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—  Accounting urban and suburban build-up areas, woodlands and additional local topographical
features (if data on underlying surface is available).

3) Implementation of distributed computing:

- Management of distributed computing using PCs of local area network to calculate large number
of data sets;

—  Management of distributed computing using remote computing center to perform operative
calculation of large volume of data;

—  Dispatching distributed computing for sharing load between users.

Project

RAKURS offers the possibility to work, storage and upload working environment according to the
project concept (similar to the concept of “document” in MS Office Word). Project interface allows
forming mathematical model of electromagnetic environment in operative memory of computer
and preliminary calculating attenuations for all paths between loaded into project systems and test
points that excludes persistent access to DB and substantially speeds up calculations. The project
applies module architecture with flexibility for adapting software to various tasks. Detailed information
on radio systems (operational and technical and economic characteristics, data on international
legal status and so on), calculation parameters and results are stored in special files, excluding need
in access to the database. Use of project interface allows quick transferring calculations between
different working places and performing calculations on PCs, not connected to the database.

Visualization (implementation of GIS interface)

—  Customized GIS graphic user interface, adapted for frequency planning of terrestrial broadcasting
and radio communication systems with the possibility to use both vector maps and raster maps
or satellite photos, matrices of terrain relief and geophysical data;

—  Management of radio system models and radio networks in the project is carried out directly
in GIS with reference to locations and mapped calculations results;

—  Adjustable use of geophysical base (hydrography, underlying surface, terrain relief).
—  Operative switching between mapping of various subbases;
—  Synthesis of raster matrices of terrain relief using vector maps;

—  Possibility to form coverage areas, settlements and information on settlements covered by
broadcasting, and subsequent uploading the data into website using Yandex.Maps background;

- Possibility to use data from OpenStreetMap, Google.Maps, Yandex.Maps cartographic services.
RAKURS allows mapping data and results of calculation (coverage areas of individual stations
and single-frequency networks, installation sites, measurement locations and etc.) onto satellite
photos and maps of the above mentioned cartographic services. This gives an opportunity to
associate results of calculation with actual locations even without exact cartographic data;

- Uploading graphic information into Google Earth 3D visualization software (radio systems,
settlements, coverage areas).

Radiocommunication services for which EMC calculation methods were implemented:

—  BROADCASTING service (TV) in the frequency bands 48.5-56.5 MHz, 58-66 MHz and 76-100
MHz:

e Analogue TV broadcasting (D/SECAM, PAL, NTSC).
- BROADCASTING service (TV) in the frequency bands 174-230 MHz and 470-862 MHz:
e Analogue TV broadcasting (D, K/SECAM, PAL, NTSC);
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e Digital TV broadcasting (DVB-T, DVB-T2, DVB-H).
- LAND MOBILE service in the frequency band 694-862 MHz:
e Mobile radiocommunication of LTE standard.

EMC methodologies, models and criteria

Main used propagation prediction models are based on current versions of ITU Recommendations:
statistic model (ITU-R Recommendation P.1546-2 — corresponds to the methodology adopted by RRC-
06, and Recommendation P.1546-5); diffraction model for entire path profile (ITU-R Recommendation
P.1812 versions 1, 2, 3); modified model of radio-meteorological parameters of atmosphere for
the entire territory of the Russian Federation (average radio-refractive index lapse-rate through
the lowest 1 km of the atmosphere, sea-level surface refractivity), developed by FSUE NIIR; ITU-R
Recommendation P.1147-4 model for calculation of radio systems for long waves and medium waves;
and also Okumura-Hata model for calculations in urban environment, Bullington diffraction model,
Free Space model for propagation in free space.

Table 5A: Categories and related ITU Recommendations

Category ITU Recommendations

Definitions and designations V.431, V.573, BS.638

Broadcasting standards, broadcasting technical | BS.412, BS.450, BT.470, BS.599, BS.773, BT.417, BT.419,
characteristics (including minimum and median | BT.565, BT.655, BS.707, BS.774, BT.804, P.832, SM.851,
field strengths, protection ratios) BT.1206, BT.1368, BT.1700, BT.1701, BT.2033

Prediction propagation method P.368, P.525, P.1147, P.1546, P.1812, P.2001, Okumu-
ra-Hata, Bullington, Free Space
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Figure 21A: Generalized block-diagram of RAKURS software tool
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Figure 22A: Frequency situation at border territory of two countries

Figure 23A: Coverage of the Russian Federation Region by DTTV programmes

P BRI D
I ) § h L. I 450 5 P
\' i ‘ 75
— o e |
Lo P )
P L—. * s - A ~
S ne
i }_ 4 ) ..! 7
e ey
T %)

Figure 24A: Calculation of spectrum availability maps
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Figure 25A: Service areas of stations with field strength image gradation
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Figure 26A: Virtual LTE network: analysis of the interfering effect on the frequency allotments of
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Figure 27A: Calculation of coverage area for DVB-H station in urban environment

server mode

Figure 28A: Coverage areas in best-
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Figure 29A: Calculation of field strength and population in test points, automatically generated
within settlement contours
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Figure 31A: Calculation of intranet interferences of single-frequency network
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Annex 10: Experience in the use of software tools for migration to digital
TV in the Russian Federation

The following data refers to section 1.2.2.3 of this report.
Introduction

Implementation of terrestrial digital TV is the priority governmental task in the Russian Federation.
Migration to digital TV in the Russian Federation is carrying out through the Federal Target Program
“Development of TV and radio broadcasting in the Russian Federation in 2009-2018”, in accordance
with the Decree of the Russian Federation Government of 29 August 2015 No 911 “On amending the
Decree of the Russian Federation Government No 985 of 3 December, 2009”.

The transition to digital TV in the Russian Federation required overcoming a number of challenges
that were solved using specialized software tools.

Development of digital frequency allotment plan

Regional Radiocommunication Conference for planning digital terrestrial broadcasting service in parts
of Regions 1 and 3 in the frequency bands 174-230 MHz and 470-862 MHz (RRC-06) took place in
Geneva, 2006. During the Conference a frequency allotment plan for terrestrial digital TV and sound
broadcasting was developed and coordinated between participating countries, which defined the
process of migration from analogue to digital television. Development of the frequency plan for a new
type of broadcasting service — digital broadcasting, required a long preparation period which proved
the need in developing new methodological approaches to frequency planning.

To ensure flexibility of the digital plan implementation, it should be developed based on the new
approach —using not only assignments but also using frequency allotments and reference interference
sources. Use of frequency allotment contours gave the opportunity to guarantee, in the long term,
reception of the given number of multiplex channels in each location of the country, while retaining
the flexibility in the selection of the future transmitting network structure.

In addition, development of the digital plan should consider:

—  Most rational use of frequency resource which is possible under the given initial conditions.

—  Allocation of frequency resource across country’s territory according to the strictly specified
priority system.

- Flexibility during implementation of the plan in the future for using different types of networks
and modes of reception.

—  Development of several plan options with different initial conditions for further comparison and
selection of the best planning strategy.

- Multiple re-calculation in the case of correction of input data or coordination of the frequency
plans during negotiations with neighbouring countries.

—  Taking into account all restrictions relating to the incompatibility with analogue TV stations
operating during the transition period.

—  Taking account of restrictions relating to the incompatibility with assignments of other services.

- Fast development or correction of the plan using minimum computing power, including plan
correction directly during the Conference.

Thus, the task could be resolved only with the help of the profound automation of all preparation
processes including consideration of large volume of initial data and criteria for the plan optimization.
The RAKURS software tool (Calculation and Analysis Applications for Spectrum Management), designed
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in the Russian Federation by specialists of EMC Analysis Center of the Federal State Unitary Enterprise
Radio Research and Development Institute (FSUE NIIR CAEMC), become a tool to solve this task.

Using the RAKURS software tool, the whole territory of the Russian Federation and some other
countries participating in the planning were divided into regular hexagons. Additionally, a software
module was developed allowing arbitrary modification of the allotment contours: add/delete points/
edges, create new and delete unnecessary contours, transform allotment shape by dragging polygon
vertexes using PC mouse. Frequency allotment contours remain connected and correspond to
administrative boundaries and terrain features, and established structure of existing transmitting
network.

Special interface was developed to create frequency allotment plans, specifying required channel
range, selecting appropriate criterion and starting automatic software for channel selection.

Figure 32A: Interface for frequency allotment planning
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The software automatically assessed whether it is possible or not to assign the same channel for two
allotments. Additionally during negotiations with the countries in the Regional Commonwealth in the
field of communication (RCC) and other neighbouring countries, a huge scope of work was carried out
to check and correct data on mutual incompatibility of terrestrial digital broadcasting assignments and
allotments. For user convenience, RAKURS software tool contains special interface to announce two
allotment contours as “compatible” by clicking them on the screen map. After correcting compatibility
data, planning software started again. In some cases, performing only those functions allows taking
into account all local conditions of the region and reaching desired number of coverages.

Planning software allows practically on-line re-calculation, observing changes in planning results
with the correction of input data. Such approach allowed a great number of successful negotiations,
including development of frequency plans for some Administrations in Black Sea Region (Ukraine,
Turkey, Bulgaria, Moldova, Georgia and Rumania), coordinated with the frequency plan of Russian
Federation.

Using this software tool, frequency plans for RCC countries and a number of neighbouring countries
were developed and coordinated. Notices, prepared on the basis of the developed and coordinated
plan and submitted by participating countries as input data for the RRC-06, were completely satisfied.
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Analysis of compatibility between digital assignments/allotments and analogue TV and other
services

When developing the plan for digital frequency allotments, it was necessary to take into account
restrictions related to the incompatibility with other services assignments. After analysis of data on
assignments to other primary services, some allotments were “blocked” at certain frequencies, and
RAKURS software did not assigned those channels during automatic frequency allocation.

Implementation of GE-06 Plan was gradual and required so-called transition period when analogue
and digital broadcasting transmitting stations operate together. During the transition period, the
effect of existing and planned stations of terrestrial digital TV broadcasting in neighbouring countries
on stations of terrestrial analogue TV broadcasting of the Russian Federation was analysed. RAKURS
software tool contains special software allowing calculation of population reduction within service
area and service area reduction for existing analogue TV stations in the Russian Federation due to
operation of digital TV stations in neighboring countries.

Figure 33A: Service area reduction for analogue TV broadcasting stations
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Digital plan implementation

After adoption of Federal Target Program “Development of TV and radio broadcasting in the Russian
Federation in 2009-2018”, FSUE NIIR within the Program has completed the whole range of works
including Complex Project “Development of Digital Broadcasting in the Russian Federation”, which
further became a basis for system projects of regional terrestrial digital TV broadcasting networks.
Description of implementation of the Program is in Chapter 1 of this report.

Within the frames of DTTV network deployment across the territory of the Russian Federation,
according to RRC-06 Agreement rules and procedures, the transition from allotment plan to assignment
plan (i.e. transition to digital TV stations with specific technical parameters) was implemented.

Optimum selection of TV transmitter sites, specification of their technical parameters, and EMC
expert examination both with the existing digital plan and analogue stations in some regions was also
implemented using RAKURS software tool.

During the designing stage, the examination was carried out which included identification of
parameters for existing and new equipment needed to provide technical support of future DTTV
networks under the complex electromagnetic environment and meet requirements on population
coverage, quality and availability of broadcasting programs. Networks were designed taking into
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account specifics of each region: required population coverage (in percent), full or partial influence
of existing analogue TV stations.

Figure 34A: Coverage of the Russian Federation region by DTTV programs
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In addition, RAKURS software tool contained software module to assess the possibility of converting
frequency allotments of GEO6 Plan into existing assignments according to provisions of the Agreement
without need in coordination, and identification of affected administrations (if any).

Optimization of DTTV broadcasting networks

The basic purpose of the optimization of DTTV system projects is searching for conditions that reduce
required capital expenditures for a construction of new transmitting stations and modernization of
existing stations while maintaining the population coverage and channel throughput at the required
level.

Optimization features:

—  Large number of stations (up to 500 in one region);

—  For many of stations pre-project survey is completed and sites are selected - this limits the
opportunity to change their locations;

—  Use of detailed information on the population;

—  High-accuracy of calculation (calculation step is 300 m);

—  Multiple re-calculations due to corrected data from locations;
—  Short time for the process.

The optimization is implemented in two modes:

1)  Manual mode

RAKURS users could manually modify technical parameters of stations (transmitting power, antenna
height, feeder type, antenna radiation pattern), exclude redundant stations from the frequency plan
when their coverage areas are entirely covered by a powerful transmitter, correct station locations;
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Figure 35A: Effect of optimization procedure
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2)  Computer-aided mode

Automated selection of station locations and selection of optimum technical parameters of stations.
RAKURS software tool generates a list of possible installation sites taking into account infrastructure
availability and features of terrain relief, calculates service areas for all the possible installation
sites and all possible combinations of heights, powers and antenna systems, and selects the best
combination subject to optimum coverage and minimum cost. To perform operative calculations with
large volumes of data, RAKURS software tool implemented a procedure for distributed calculations
using computing power of local area network or remote computing center.

Implementation of optimization proposals for networks of first multiplex reduced construction costs
approximately by 270.4 million rubles.

Use of software tools, particularly RAKURS software tool, provided significant savings in both financial
and manpower resources when migrating to digital TV in the Russian Federation. In addition, universal
character of the developed software solution facilitated cross-border coordination of frequency
planning, and made it possible to use RAKURS software tool by other countries (currently RAKURS
software tool is used by Administrations of Republic of Belarus, Republic of Uzbekistan and Republic
of Armenia).
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Annex 11: DTTV Readiness Kits for low income population in Brazil
The following data refers to section 1.3.1.1 of this report.

—  The Digital TV Converter Box, including accessories, following technical specifications approved
by the government or by a group/entity empowered by law/regulations.

—  The Digital TV Converter Box specifications should guarantee that the equipment is optimized
for coexistence with incoming mobile systems in the Digital Dividend band.

- It is recommended for the Digital TV Converter Box to implement an interactivity middleware
and support broadband connectivity either by wireline or wireless networks.

- Receiving System (antenna), including necessary accessories.
—  Thereceiving system can be composed of outside or indoor antenna, with the following remarks:

e For external antennas, the kit should include a stand that allows the attachment to a wall
or the floor (including necessary screws and accessories) and a certified drop cable RG 59
with @ minimum length of 15 m, with an F crimp connector on one F threaded end and a
connector at the other end. An identification label should also be included to connect the
crimped connector on the external antenna;

e Forinternal antenna, a coaxial cable should be used with a minimum length of 1.5 m with
an F crimp connector.

—  Toensure the best reception condition specifically aimed at coexistence with mobile broadband
networks (LTE, for example), it is recommended to distribute and install external antennas.

- Distribution of internal antennas should be carefully investigated, since it has a lower cost (due
to size) and provides a much simpler installation, however their use is restricted to a limited
geographical area in which stable reception of all channels is guaranteed.

The antenna type to be delivered needs to take into account the municipalities involved in each phase
of the ASO schedule. The type of antennas can be UHF only (U) or VHF + UHF (V+U). It is recommended
to also consider the VHF band for the receiver base when the following situations occur:

—  The national spectrum allotment plans indicate that there are planned digital channels in the
VHF band.

—  There are digital channels operating in the VHF band in the specific region where low income
families entitled to receive a DTTB readiness kit reside.

There is no technical feasibility for adding new channels in the UHF band to meet specific provisions
of countries’ regulations, such as the provision of public/state broadcasting channels.
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