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FOR INFORMATION
Question 11/2: 
Examine digital broadcasting technologies and systems, including cost/benefit analyses, assessment of demands on human resources, interoperability of digital systems with existing analogue networks, and methods of migration from analogue to digital technique
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Abstract: 

The development of standards for digital TV broadcasting had its beginning in the United States (ATSC Standard) and in Europe (DVB-T Standard). After this phase, Japan developed its own Standard (ISDB-T). As a result of this, three digital TV standards compete in the worldwide.  The National Telecommunications Agency (Anatel) is interested in the implementation of a system that would operationally attend the geographic particularities of the country and that would attend the national interests. Thus, the Agency resolved to establish conditions for the discussion of this process with the Brazilian society, with a view to adopting a standard for Digital TV.  This document is a contribution of the Brazilian government to those countries who are or could be in the process of adopting a Standard for Digital TV.
_____

1. INTRODUCTION

The development of standards for digital TV broadcasting had its beginning in the United States (ATSC Standard) and in Europe (DVB-T Standard). After this phase, Japan developed its own Standard (ISDB-T). As a result of this, three digital TV standards compete in the worldwide.  After an initial phase of operation, each holder of a standard of digital TV broadcasting began to promote their respective system and, in consequence of that, some countries have carried out trials with each of these standards either with one or more systems.

The National Telecommunications Agency (Anatel) is interested in the implementation of a system that would operationally attend the geographic particularities of the country and that would attend the national interests. Thus, the Agency resolved to establish conditions for the discussion of this process with the Brazilian society, with a view to adopting a standard for Digital TV. This process was initiated through a public consultation nº 65 ( Consulta Pública n.º 65, de 27 de julho de 1998), on the 27th July 1998, which was set to establish the procedures to be followed in carrying out the trails of the systems for digital TV broadcasting in Brazil.

This document is a contribution of the Brazilian government to those countries who are or could be in the process of adopting a Standard for Digital TV.

1.1 Background and Chronology 

The procedures underway for the choice of a digital TV standard began through a public consultation nº 65 (Consulta Pública n.º 65, de 27 de Julho de 1998). This consultation submitted the procedures for the authorization of the tests with digital TV standards to public debate and for the establishment of the conditions for carrying them out. As a result, the Board of Directors of Anatel approved the conditions for their execution through Resolution nº 69 of 23rd November 1998, which set up these procedures.

In January 1999, in response to this Resolution, the evaluation team of Digital TV systems of the Brazilian Society for Television Engineering and the Brazilian Association of Radio and Television Stations (SET/ABERT), composed of 17 concessionaries of television broadcasting, presented a proposal for the trails of the Digital TV systems available up to that time.  Following this, Anatel contracted e team of specialized technical advisors from Foundation Research Center  and Development in Telecommunications (Fundação Centro de Pesquisa e Desenvolvimento em Telecomunicações -CPqD), to follow up the trails and provide technical support to Anatel in the evaluation process of the results of the tests of digital TV systems. 

The methodology and the chronogram of the tests were discussed until August of 1999. This discussion involved the Mackenzie Institute, the Evaluation Group for Digital TV Systems of SET/ABERT, Anatel, CPqD and representatives of ATSC and DVB-T.  In the Act nº 4.609, of 30 August, 1999, Anatel authorized the Evaluation Group of SET/ABERT for the realization of trials the Digital TV Systems proposed, up to that time, in the city of São Paulo. There had been no expectation of testing the ISDB-T system owing to the lack of equipment readily available.  The installation of the transmitter station, the test laboratory and the field transmitters were concluded at the end of September 1999. 

The tests done in Brazil were divided in two stages: laboratory tests, which began in October, 1999, and field tests, which began in November of the same year.  At the end of 1999, the ISDB-T (Japanese standard) system was included in the tests, whereas the transmitting equipment and receivers had been acquired for this standard. The trails were concluded in April 2000 by the SET/ABERT Evaluation Group.  The SET/ABERT Evaluation Group presented the test results in the form of three partial reports and one final report split into two parts. The conclusions presented, which were made public at the Anatel’s site for the Public Consultation, belong to the Evaluation Group and do not express an official position of the Agency.

1.2 Objectives of carrying out the trails of the Digital TV Broadcasting

In Brazil, the terrestrial television broadcasting have particularly great social and economic importance. Its coverage reaches the entire national territory and almost the population as a whole.  In the digital revolution, it is certain that the technology of Digital TV renders images of better quality with a possibility of accessing new services. These services will create new perspectives of entertainment and business and introduce interactivity. Moreover, the TV, in being a telecommunications service widely diffused, with its conversion into a digital platform and with the possibility the provision of the Internet access, can help in the efforts of the Brazilian government to make available information to the public in a just and widespread manner. 

Anatel decided to incentivate the carrying out of trails of the digital TV broadcasting system as part of its efforts to modernize the telecommunications sector, recognizing the benefits that this new technology will bring to the different sectors of national industry and mainly to the public, having as main objectives:

a) The evaluation of improvement of the quality of television broadcasting by the use of digital TV transmission technologies which are now available or under a process of development in the world, as a subsidy the decision-making on the standard to be adopted in Brazil;

b) The comparison between the coverage attained with the analogue system and the coverage  obtained by the digital systems available, including the existing areas of shadow in the countryside within the protected area of analogue stations;

c) The analysis of the viability of the use, by the digital systems available, of frequency networks solely for optimization of the coverage of a station in its own area of service.

d) The applicability to the PAL-M system of the relations of protection from interference of digital systems over analogues and vice-versa.

e) The gathering data from each digital system available that will allow the evaluation of the facilities of basic planning for the distribution of channels of television and the retransmission of TV utilizing the systems of digital transmission, especially keeping in mind: 1) the prolonged coexistence of the digital system which will come to be implemented with the existing analogue system ; and 2) the necessary occurrence of adjacent channels occupation by programs transmitted in the analogue mode and the digital, as well as the adjacent channels transmitting in both digital modes.

2 TRIALS CARRIED OUT 

One factor of great importance, that presented greater difficulties, was the elevated costs of laboratory and field tests.  The many phases of the development of the work were determined, beginning with planning of the channels that to be utilized, the definition of methodology and the carrying out of tests. 

2.1 Procedure 

The city of São Paulo was chosen for the field tests, being the greatest economic center and the largest consumer market of the country, which at the same time, presents a very complex situation for the broadcasting of signals, because it has a great number of analogue transmitters installed.  Data collected through of the tests are being analyzed. As soon as possible the results will be submitted to the public for consultation.

In addition to technological tests, Anatel carried out a widespread market research to determine the degree of perception of the Brazilian consumer in relation to digital TV. In this same research, aspects of the Brazilian electro-domestic and broadcasting industry , were researched as well as the services considered as the most important to the Brazilian public to be made available by digital TV, the promotion of the technological development, etc. This report is being concluded and will be submitted to public consultation together with the report on technical evaluation.

Further to laboratory and field tests, as well as the techno-economic evaluation, Anatel has been promoting studies of the planning for broadcasting of signals through of the digital channels in the same time of the broadcasting of signals through of the analogue channels already in operation. These studies focus on case analysis done in regions of greater analogue channel density, where the allocation of digital channels will bring greater difficulties. The results of these studies, applied to the different standards of digital TV under study, will be one factor to be considered in the process of choice of the system to be adopted in Brazil.

2.2 Methodology

The methodology and the procedures of the tests were conceived by the SET/ABERT Group assisted by the Mackenzie Institute. This methodology was presented to Anatel and to CPqD, which, after being adjusted by Anatel, was also presented to the organizations which hold the digital TV standards being tested, for their approval and knowledge of the methodology to be used in the tests to be carried out in Brazil.

2.2.1
Laboratory Tests

Laboratory tests were carried out utilizing a transmission signal of 1 kW of power, which was attenuated and sent to the receivers and measuring devices. This equipment was installed inside a Faraday cage constructed especially for the tests.  The laboratory tests were conceived with the objective of evaluating the following aspects:

· Channel interference of digital TV in the PAL-M system ;

· Channel interference of the PAL-M system  in digital TV;

· Interference between channels of Digital TV;

· Interference by narrow band signals;

· interference by impulse noise;

· interference by White and Gaussian noise;

· interference by multipath static;

· interference by multipath dynamics;

· other tests related to the characteristics of equipment, or digital TV broadcasting system;

· additional tests with configurations for mobile applications; and

· comparison of the results obtained with the use of computer simulations;

2.2.2
Field Tests

A vehicle was prepared especially for the measurements in the field, equipped with a telescopic mast, the necessary test equipment, digital TV receivers and a TV monitor. The transmitter  station was installed in the TV tower of TV Cultura and the digital TV signal was transmitted on the 34 UHF channel.  The principal aspects analyzed in the field were:

· Coverage for outside reception;

· Reception in domestic conditions;

· Use of a signal reinforcing station;

· Mobile reception, and

· Coverage of digital TV channels with analogue TV in operation.

In addition, the number of degradations perceived in the video material within a specific time span, under the conditions in which there was no external noise input.  Lastly, to compare systems digital TV broadcasting, through the verification of the impact of the real world on their efficiency, the following analyses are being made:

· The Margin of reception versus the intensity of the field;

· Average rate of service availability;

· Efficiency rate of the System; and

· Reception versus C/N at the threshold of the Reception.

2.3 Final system evaluations

The final evaluation of the systems is still in course and will include technical and non-technical aspects. This consideration will be defined from the study of technical, social, market, economy aspects and so forth which are of great importance to national interests.

2.3.1 Technical Aspects

In the process of the choice of the Standard, a table of comparison was foreseen, which would consider, among other things, the following main technical aspects:

· Coverage;

· Planning;

· Reuse of frequencies;

· Useful load;

· Flexibility in the provision of services;

· Internal reception;

· External reception; and

· Mobile reception.

2.3.2 Social, Market, and Economic Aspects

Still relating to the choice of the Standard there were other non-technical aspects which might impact the varied sectors of the Brazilian economy, as follows:

· The productive chain of the broadcasting and electro-electronic industries;

· The productive chain in the pay-TV industry;

· The production of local content;

· Telecommunications operators;

· The impact on users of telecommunications services;

· Impacts on the Macro-economy of Brazil;

· Possible impacts on micro-economics;

· International implications;

· Public access to information; and

· Regulatory aspects and legislation.

3 CONSULTATIONS TO THE BRAZILIAN ADMINISTRATION

Recently created, the Anatel has as its mandate to regulate the Sector, to grant concessions and authorizations, to guarantee that the services offered are in quantities, quality, just an reasonable prices for the Brazilian society.

3.1
Information

The Brazilian administration, Anatel, has available all the information referring to the process of the choice and adoption of the system of digital TV in Brazil on its internet site: http://www.anatel.gov.br 

3.2
Anatel address

Anatel, the agency responsible for regulation of Brazilian telecommunications, may be contacted at the following address:

Agência Nacional de Telecomunicações (Anatel)

SAS Q. 06 Bloco E

Brasília - DF - Brasil

CEP 70313-900

http://www.anatel.gov.br
__________

______________

Contact point:
Mr. Vilmar Rosa de Freitas, ANATEL, Brazil/Tel. +55 61 3122043/
Fax: +55 61 3122206/e-mail: vilmar@anatel.gov.br
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