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Prologo

El Sector de Radiocomunicaciones tiene como cometido garantizar la utilizacion racional, equitativa, eficaz y
econdmica del espectro de frecuencias radioeléctricas por todos los servicios de radiocomunicaciones, incluidos los
servicios por satélite, y realizar, sin limitacion de gamas de frecuencias, estudios que sirvan de base para la adopcion de
las Recomendaciones UIT-R.

Las Conferencias Mundiales y Regionales de Radiocomunicaciones y las Asambleas de Radiocomunicaciones, con la
colaboracion de las Comisiones de Estudio, cumplen las funciones reglamentarias y politicas del Sector de
Radiocomunicaciones.

Palitica sobre Derechos de Propiedad | ntelectual (IPR)

La politica del UIT-R sobre Derechos de Propiedad Intelectual se describe en la Politica Comun de Patentes
UIT-T/UIT-R/ISO/CEI a la que se hace referencia en el Anexo 1 a la Resolucion UIT-R 1. Los formularios que deben
utilizarse en la declaracion sobre patentes y utilizacion de patentes por los titulares de las mismas figuran en la direccion
web http://www.itu.int/ITU-R/go/patents/es, donde también aparecen las Directrices para la implementacion de la
Politica Comun de Patentes UIT-T/UIT-R/ISO/CEI y la base de datos sobre informacion de patentes del UIT-R sobre
este asunto.
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BO Distribucion por satélite
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F Servicio fijo
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P Propagacion de las ondas radioeléctricas

RA Radio astronomia

RS Sistemas de deteccion a distancia

S Servicios por satélite

SA Aplicaciones espaciales y meteorologia
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SM Gestion del espectro
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INFORME UIT-R BT.2140-1*

Transicion delaradiodifusion terrenal analdgica a digital

(2008-2009)

Nota del Presidente

El GT 6E del UIT-R encargd a un Grupo la tarea de preparar un Informe sobre la transicion de la
radiodifusion analdgica a la digital, cuya decision figura anexa al Informe del Presidente en el
Corrigéndum 1 al Anexo 17 al Documento 6E/39/30-01-2004 de GT 6E.

El Grupo celebr6é nueve reuniones y prepardé un proyecto de version final del mencionado Informe. La
primera de las tres primeras reuniones se celebr6 en la sede de EBU en Ginebra el 13 de enero de 2004, la
segunda en Milan los dias 26 y 27 de febrero de 2004 y la tercera en abril de 2004 con ocasion de la reunioén
del GT 6E. Como consecuencia de estas reuniones el Grupo definid y adoptdé un proyecto de indice del
Informe. La siguientes seis reuniones se celebraron en Roma del 7 al 9 de julio de 2004, en octubre de 2004
con ocasion de la reunion del GT 6E, en Venecia los dias 3 y 4 de marzo de 2005, en Roma el 27 y 28 de
junio de 2005, en Seul en agosto de 2006, en Roma los dias 17 y 18 de enero de 2007 y de nuevo en Roma
del 3 al 6 de diciembre de 2007. En esta reunion el Grupo dio por concluida la labor que se le habia
encomendado y presento su Informe Final a la reunion del GT 6E prevista para mayo 2008.

La finalidad del presente Informe es ayudar a los paises que estan efectuando la transicion de la radiodifusion
terrenal de analdgica a digital. El Informe examina los motivos por los que se estd realizando dicha
transicion y las tecnologias utilizadas para ello. Se incluye una descripcion general de la transicion de
tecnologias y sistemas de radiodifusion digital terrenal de sonido y television. Se indican las opciones
disponibles para efectuar la transicion y los pasos a seguir.

El Informe consta de dos partes. En la Parte 1 se tratan las principales cuestiones relativas a la transicion a
digital y se exponen los principales problemas y sus posibles soluciones. En la Parte 2 se facilita
informacion méas detallada sobre aspectos importantes que ya se han tratado en la Parte 1.

Lista de participantes

Arasteh K. (IRN), Bochent D. (F), Cane M. (1), Canzio A. (I), Cruciatti M. (I), Dotolev V. (RUS), Valderez
de Almeida Donzelli (B) Fujii T. (J), Giudici P.V. (CVA), Hate M. (UK), Kantchev P. (BUL), Kim K.
(KOR), Kisrawi N. (SYR), Lazzarini P. (CVA), Magenta A. (I), Masullo G. (I), Mege Ph. (F), Mimis V.
(CAN), Montrucchio S. (I), Nalbandian A. (ARM ), Olson L. (USA), Perpar S. (SVN), Perrazzino A. (I),
Puigrefagut E. (EBU), Salvatori S. (CVA), Simic M. (Ser), Scotti A. (I), Spells G. (UK), Stanley G. (UK),
Tsuchida K.(J), Vasseur P. (F).

* LaParte 1 del presente Informe UIT-R ha sido traducido a peticion del UIT-D, en el marco de los estudios
relativos a la Cuestion 11-2/2. La Parte 2 del Informe queda en inglés.
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Capitulo 1

1 Introduccion

1.1 Finalidad del Informe

Cada pais del mundo se encuentra en una fase distinta de la transicion de la radiodifusion terrenal analdgica a
la digital. Los sistemas digitales utilizados en las diferentes partes del mundo se describen en las
Recomendaciones UIT-R BS.1114-5 (sonido) y UIT-R BT.1306-3 (television).

El presente Informe tiene por objeto describir la situacion general de la transicion a digital en todo el mundo
y se actualizara regularmente.

En la Conferencia Regional de Radiocomunicaciones de la UIT celebrada en 2006 (CRR-06), en la que
participaron 120 Administraciones de la Region 1 (excepto Mongolia) e Iran de la Region 3, se adoptd un
Acuerdo con caracter de tratado (Acuerdo GE06) que incluye un plan de frecuencias para el servicio de
radiodifusion digital sonora y de television. El plan fue creado a partir del sistema de radiodifusion sonora
digital terrenal (T-DAB) y del sistema de radiodifusion de video digital terrenal (DVB-T). Se trata de un plan
a largo plazo basado en el concepto de mascara espectral y para el que se definen criterios de proteccion e
interferencia que permitirdn la evolucion del mismo en el futuro.!

1.2 Consideraciones generales

La transicion o «conmutaciony de analdgico a digital puede tomar diversos caminos, cada uno de los cuales
con sus ventajas e inconvenientes en cuanto a la rapidez, los actores y el grado de intervencion del Estado.
Influenciado a menudo por la tradicion de radiodifusion local, cada pais es libre de realizar la transicion de la
forma que mejor estimen conveniente. Cabe destacar que la conmutacion no consiste Unicamente en una
mera transicion técnica, dado que la TV y la radio en las sociedades modernas cumplen una funcién
econdmica, social y politica. En el Apéndice 1 a la Parte 2 (estudios de caso) se muestran distintas formas
que han adoptado los paises para efectuar la transicion existente y planificada de los sistemas analdgicos a
los digitales.

La transicion afecta a todos los segmentos de la cadena de valores de la radiodifusion: desde la produccion
del contenido, pasando por la transmision, hasta la recepcion, por lo que se requiere la modernizacion técnica
de todos ellos para permitir la radiodifusion digital. La principal dificultad es sustituir o actualizar la enorme
cantidad de receptores analogicos instalados. Para ello puede recurrirse a receptores digitales integrados, o
«decodificadores», tomando la precaucion de modificar los elementos necesarios, tales como antenas,
paraboélicas, cables, etc.

Si bien las fuerzas del mercado y la demanda de consumidores impulsaran en ultima instancia la transicion a
digital de la radiodifusion, cabe recordar que el cambio ha sido posible gracias al desarrollo técnico. Los
cambios en el sector de radiodifusion, al igual que en otras industrias, son ocasionados tanto, si no mas, por
la aparicidon y explotacion de nuevas tecnologias como por la apariciéon de una demanda. Habida cuenta de
este hecho, merece la pena examinar brevemente en primer lugar las ventajas de la transicion a digital.

1 Articulo 5.1.3 del Acuerdo GE06:

«5.1.3 Una inscripcion digital del Plan también puede notificarse con caracteristicas distintas de las que
aparecen en el Plan, para transmisiones en el servicio de radiodifusion o para otros servicios terrenales
primarios que funcionen de conformidad con el Reglamento de Radiocomunicaciones, siempre que la
densidad de potencia de cresta en cualquier banda de 4 kHz de las asignaciones notificadas antes
mencionadas no rebase la densidad espectral de potencia en esos mismos 4 kHz de la inscripcion digital
del Plan. Dicha utilizaciéon no debera reclamar més proteccion que la que se concede a la inscripcion
digital antes mencionada.»
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1.3 Ventajas de la tecnologia digital — Consider aciones técnicas

La principal ventaja de la tecnologia digital es que proporciona mayor control sobre el rendimiento del canal.
El rendimiento general de un canal de radiocomunicaciones analdgico viene dado en buena parte por las
caracteristicas del propio canal. Las posibilidades de explotar los «equilibrios» implicitos en el Teorema de
Shannon (Shannon, C. E. [1949] The Mathematical Theory of Information: University of Illinois Press) son
limitadas. En cambio, el rendimiento general de los sistemas digitales queda determinado en gran medida por
la calidad de la conversion (analdgico a digital y viceversa) siempre que no se agote la capacidad del canal.
Las posibilidades de explotar los «equilibrios de Shannon» son mucho mayores, especialmente si se utilizan
técnicas de correccion de errores. En efecto, el rendimiento de los sistemas analogicos tiende a deteriorarse a
medida que se deteriora el rendimiento del canal, mientras que en los sistemas digitales permanece constante
al valor definido por los procesos de conversion hasta que falla completamente. Lamentablemente, esto
significa que los efectos subjetivos del rendimiento del canal sobre los sistemas digitales pueden ser mucho
mas molestos cuando se trabaja cerca de la capacidad maxima del canal.

La capacidad de los sistemas digitales de comprimir datos en un espacio mas pequefio, con el consiguiente
retardo a la salida de la sefal, reviste una importancia fundamental. En el contexto de la radiodifusién esto se
traduce en la utilizacidon de técnicas de codificacion con compresion que permiten una calidad de sonido e
imagen relativamente mayor en una anchura de banda del canal mucho mas pequefia. Una ventaja
relacionada es la capacidad de llegar a un equilibrio mas o menos aproximado entre la calidad (que queda
determinada principalmente por el grado de compresion) y la ocupacion espectral.

Los dos factores en conjunto han permitido a las entidades de radiodifusion digital transmitir diversas
combinaciones de programas de television de alta definicion (HDTV), de definicion convencional (SDTV) y
de datos auxiliares utilizando el mismo espectro que un canal analdégico y con una potencia de transmision
por canal cinco veces inferior aproximadamente a la de un canal analdgico. El mayor atractivo de los
sistemas de TV digital es la capacidad de ofrecer al espectador y al oyente mas servicios, mayor variedad y
con una calidad técnica mas alta.

Ademas de lo anterior, los sistemas digitales presentan otras ventajas. En primer lugar, la posibilidad de
afiadir con relativa facilidad servicios de datos tradicionales que permiten ofrecer funciones tales como la
sintonizacion automdtica o semiautomatica, multiples angulos, acceso condicional y flujo de datos
complementarios (o incluso sin relacion alguna). En segundo lugar, las técnicas de radiodifusion digital
pueden ofrecer «redes monofrecuencia» verdaderas, lo que a su vez permite utilizar el espectro con mayor
eficiencia y abre potencialmente la puerta a una mayor seleccion de audiencia. Otra solucién técnica que
guarda relacion con la tecnologia de radiodifusion digital es la posibilidad de su recepcion en dispositivos
moviles.

14 Ventajas de la tecnologia digital — Consider aciones comercialesy dereglamentacion

Segun lo mencionado, la principal ventaja de la radiodifusion digital desde el punto de vista comercial es la
capacidad de ofrecer una gama mas amplia y una mayor diversidad de servicios y aplicaciones, lo que resulta
interesante para los organismos de radiodifusion por cuanto no requieren para ello espectro adicional
(después del periodo de transicién) y emplean menor potencia de transmision. También existen nuevas
oportunidades comerciales. Otra ventaja tanto para los proveedores como para los usuarios es una calidad
subjetiva mas coherente e incluso mejor, y la prestacion de servicios auxiliares, por ejemplo, la
resintonizacion automatica en aparatos de radio de automoviles.

En un entorno en el que la autoridad de reglamentacion tasa a los usuarios por utilizacion del espectro, la
disponibilidad de un mayor nimero de canales puede aumentar los ingresos o exigir una tasa inferior a un
mayor nimero de usuarios. Una parte de la comunidad de reglamentacion podria estar dispuesta incluso a
forzar la transicion lo antes posible, siempre que ello no suscite inquietud a los oyentes y telespectadores,
con el fin de liberar espectro para otras aplicaciones.

Ahora bien, también existen inconvenientes comerciales. Cada organismo de radiodifusion tiene que asumir
los costos que conlleva cambiar los equipos y es poco probable que puedan compensarlos con un aumento de
los ingresos (en la forma de publicidad o subvenciones). Ademas, es fundamental convencer a la audiencia
para que inviertan en nuevos receptores o decodificadores, lo que no puede hacerse insistiendo demasiado, y
para lo que serd necesario ofrecer una mayor variedad de programacioén de alta calidad o anunciar la
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interrupcion del servicio analégico. Esto ultimo so6lo puede hacerse a instancia de la administracion o el
gobierno o por decision comercial de los organismos de radiodifusion. En algunos entornos, los organismos
de radiodifusion (y los nuevos participantes del mercado) comercian las atribuciones de espectro. La
disponibilidad de un mayor nimero de canales en este entorno causara una reduccion del valor de las
atribuciones existentes, lo que alterara, al menos a corto plazo, el equilibrio comercial.

15 Ventajas de la tecnologia digital — Consider aciones técnicasy de reglamentacion

Los sistemas de radiodifusion analogicos y digitales son muy poco compatibles. Aunque esto pudiera causar
algunos problemas durante la transicion, en general es una ventaja dado que los sistemas digitales se han
optimizado de acuerdo con sus caracteristicas técnicas y financieras y, por tanto, no ha sido necesario llegar a
un compromiso por motivos de compatibilidad con otras tecnologias existentes menos avanzadas. Cabe
recordar que una de las principales consideraciones que se tuvieron en cuenta en los sistemas de TV en color
analogicos NTSC, PAL y SECAM era la necesidad de que fueran compatibles con las transmisiones
existentes en blanco y negro.

Toda estrategia de transiciéon técnica o «conmutacién» debe obedecer a determinados imperativos
comerciales y reglamentarios. Las consideraciones comerciales se tratan con mayor detenimiento en la
siguiente seccion, pero en esencia puede afirmarse que toda estrategia exigird probablemente la
disponibilidad continua de versiones analdogicas de la programacion existente hasta que un elevado
porcentaje de la audiencia sea capaz de recibir los servicios digitales por un medio u otro (satélite, cable o
radiodifusion terrenal). Normalmente esto implicara la radiodifusion simultanea de la programacion en las
versiones analdgica y digital durante el periodo de transicion (es decir, radiodifusion simultanea). Para ello
puede recurrirse a diversas estrategias técnicas.

Lo mas facil es atribuir una nueva banda de espectro a los nuevos programas. Con el transcurso del tiempo,
una vez haya concluido la transicion, el espectro anterior puede liberarse. En caso necesario, y siempre que
se planifique con cuidado y los equipos se disefien para tal fin, es posible transferir los servicios digitales a la
banda original. Asi por ejemplo, en Europa se ha introducido de esta forma el sistema Eureka 147 DAB. Las
caracteristicas técnicas del sistema permiten utilizar en cada pais diferentes bandas.

Dado que los sistemas digitales requieren menos anchura de banda y potencia es posible integrar las
transmisiones digitales en bandas que ya ocupan otros servicios. Por lo general, ello implica un leve
deterioro de la calidad (un aumento de la interferencia) de los servicios analdgicos existentes, pero ésta
puede ser tolerable por cuanto:

- es posiblemente pequetia;
- es temporal, es decir, hasta que el servicio digital se haya implantado;

- es un elemento esencial para facilitar la transicion.

Como ejemplo cabe citar la introduccion de los servicios de television digital terrenal en las bandas 4 y 5 de
ondas decimétricas del Reino Unido. Su eficacia depende del grado actual de congestion de la banda.

Cuando sea posible que una transmision digital ocupe el mismo tamaifio de espectro que una sefial analogica
y cause una interferencia similar, bastara con sustituir el servicio analdgico existente por uno digital o utilizar
una atribucion actual no utilizada. En muchas bandas existen algunas atribuciones sin utilizar y esta
estrategia se basa en que los organismos de radiodifusion que transmiten simultineamente el mismo material
por diferentes canales (o incluso plataformas) y estan dispuestos a arriesgar que una parte de la audiencia (la
mas pequefia) tenga que resintonizar a otra frecuencia. Esta es la estrategia que se utiliza actualmente en las
bandas AM, decamétricas, hectométricas y kilométricas, para las transmisiones experimentales DRM. En las
bandas decamétricas es posible coordinar canales a través de diversos organismos de coordinacion oficiosos.
No obstante, siguen habiendo problemas de congestion en las bandas inferiores en ondas decamétricas y
otros relativos a la limitada disponibilidad de la planta de transmision adecuada.

Otro enfoque que se ha adoptado, en particular en Estados Unidos de América con los sistemas IBOC,
consiste en ofrecer la sefal digital simultineamente en el mismo canal que la sefial analdgica. Esta solucion
solo es posible cuando la disposicion de canales lo permite y se ha de poner mayor cuidado para impedir la
aparicion de niveles inaceptables de interferencia en el mismo canal y en los canales adyacentes.
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Si el nuevo espectro no esta disponible y las transmisiones digitales no pueden ofrecerse al mismo tiempo
que las analdgicas, la conmutacion tendra que efectuarse «de la noche a la mafianay. Esta solucion es la mas
onerosa para todos los implicados.

16 Ventajas de la tecnologia digital — Consideraciones de car acter comer cial

Parece improbable que haya habido o que habra en el futuro presion por parte de la audiencia para la
introduccion de servicios digitales. La asimilacion vendra dada en gran medida por las posibles ventajas:

- la disponibilidad de una mayor variedad de servicios y aplicaciones;

- la disponibilidad de aplicaciones y servicios avanzados (acceso condicional — suscripcion), tales
como peliculas de estreno y acontecimientos deportivos;

- mejores formatos, tales como pantalla panoramica, alta definicion y sonido envolvente;

- mayor calidad del sonido y la imagen;

- datos sobre la programacién, metadatos e incluso servicios independientes como paginas web;
- acceso mas facil, en particular a material especializado; y

- seleccion mas facil de la programacion, por ejemplo conmutacién automatica entre transmisores de
ondas decamétricas, hectométricas y kilométricas o guias electronicas de la programacion.

Estas ventajas deben sopesarse respecto al costo del nuevo equipo y los posibles costos de suscripcion. Asi
pues, es esencial que se ofrezca a la audiencia un paquete de servicios de aplicaciones que les resulte
atractivo y a un precio que esté dispuesta a pagar. El aliciente para la industria reside, por lo tanto, en la
produccion de una programacion cada vez mas atractiva y el despliegue de receptores a precios adecuados.

El precio del receptor depende de diversos factores, como también de la voluntad del organismo de
radiodifusion o del regulador de subvencionar el costo del mismo para fomentar las ventas y la aceptacion
del servicio. Los receptores en el Reino Unido se ofrecen gratuitamente como parte de un paquete de
suscripcion interactivo. Toda estrategia de transicion debe reconocer que la comunidad de usuarios se divide,
por lo general en tres, en funcion de su voluntad para invertir en nueva tecnologia. Los primeros en adoptarla
suelen ser forofos del desarrollo tecnolégico y estan dispuestos a invertir en los equipos simplemente para
ser los primeros en tenerlos. Normalmente esas personas estan dispuestas a pagar un elevado precio por el
nuevo equipo. En las primeras fases de la vida 1til de un producto, los fabricantes confian en que esta
comunidad compensen de alguna manera los elevados costos de desarrollo de los nuevos equipos de
consumo. El segundo tipo de usuarios son los «convencionales», que suelen fijarse mas en el precio y
comparan el valor del nuevo servicio/aplicacién con el costo que supone el cambio antes de decidirse
realmente a comprar un nuevo receptor. Estas personas saben que van a cambiar de receptor pero prefieren
esperar a que el precio del mismo baje (como inevitablemente sucederd) hasta el nivel que estan dispuestos a
pagar. El tercer grupo son los reticentes que suelen haber decidido que nunca cambiaran de equipo o no estan
lo suficientemente interesados en el asunto como para estar al corriente del desarrollo. Esas personas sélo
cambiaran de equipo cuando sea absolutamente necesario (quiza cuando se interrumpa el servicio analdgico)
o cuando su precio sea tan bajo que resulte insignificante y la tecnologia digital se haya convertido en la
norma.

Obviamente, este modelo simplista del mercado se vera distorsionado por factores tales como las
subvenciones y la amenaza de interrumpir los servicios analogicos. Esto ultimo es uno de los incentivos (del
mercado) que debe emplearse con mucha precaucion. A los organismos de radiodifusion de servicio publico
y a las entidades anunciantes que financiaron parte de la industria de radiodifusion no les complacia verse
«aislados» de la audiencia si la conmutacion se efectlia antes de que una proporcion considerable de la
poblacion sea capaz de recibir el nuevo servicio. La comunidad de organismos/difusion no esta dispuesta a
interrumpir ninguno de sus servicios hasta tanto la audiencia no haya caido por debajo de un nivel al que los
costos de transmision hagan estos servicios no viables.

Una cosa puede afirmarse con certeza: el desarrollo técnico constante y el aumento sin cesar del nimero de
consumidores se traduciran en una reduccion de los costos de produccion de receptores, lo que a su vez
disminuira el precio de venta. El desarrollo continuo del sector de tecnologia integrada hara posible integrar
sistemas cada vez mas complejos en pequefios circuitos integrados de silicio. Los receptores de distintas
capacidades y las maquinas de funciones especificas podran utilizar todos los elementos del mismo chip, por
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lo que los costos de fabricacion dependeran en mayor medida del volumen de produccion que de la
funcionalidad. Como se reducira la produccion de receptores totalmente analdgicos, con el tiempo éstos
resultaran mucho mas caros que sus homologos de tecnologia digital y mayor capacidad. Llegado este punto
no podré detenerse la transicion a digital.

Por otra parte, aunque resulta mucho mas facil convencer a las entidades de la difusidon que a la audiencia en
lo que respecta a la instalacion de los equipos, este proceso conllevara ciertos costos. Si se desea efectuar la
transicion dentro de un plazo razonable y con un presupuesto realista, debe hacerse todo lo posible para
reutilizar las plantas analdgicas existentes. Afortunadamente, si los servicios se ofrecen en las bandas de
frecuencia existentes, los transmisores y las antenas, que a frecuencias bajas suelen ser caros y dificiles de
sustituir, pueden adaptarse para funcionar con transmisiones digitales. La mayoria de las transmisiones que
se emiten actualmente en Europa se realizan con trasmisores analdgicos que han sido adaptados. Aunque no
suelen estar optimizadas para transmision sefiales digitales, debido a que las consideraciones de disefio son
diferentes, esta estrategia permite que la planta siga utilizando los servicios analogicos y los digitales durante
el periodo de transicion. Ademas, cabe tener en cuenta el costo de producir y transmitir simultdineamente las
versiones analogica y digital de la misma programacion.

1.7 Actividadesdela UIT

La UIT seguird desempefiando una funcién capital en la reglamentacion del espectro y de las tecnologias de
radiodifusion. En el marco de politica del espectro se ha lanzado un debate sobre los aspectos relativos a la
transicion entre algunas administraciones. El objetivo principal es fomentar la utilizacion eficaz y flexible del
espectro preservando el cometido de los servicios de radiodifusion. En este debate se trataran, entre otros,
temas tales como el valor econdmico del espectro atribuido a los servicios de transmision terrenal y la
transparencia necesaria al establecer dicho valor. No se prevé que la UIT intervenga al nivel de, por ejemplo,
las fechas de interrupcion del servicio analdgico o la prohibicion de vender receptores analdgicos. Ahora
bien, seguira supervisando el mercado y las politicas nacionales en materia de radiodifusion digital.

Los tres Sectores de la UIT, cada uno en su esfera de competencia, son responsables de las actividades y los
estudios relativos a la radiodifusion (véase § 2.1, Parte 1, Capitulo 2). En particular, la Comisién de
Estudio 6 de Radiocomunicaciones es la principal encargada de este asunto. Debido al aumento espectacular
en la convergencia de los diversos medios, a la introduccion de tecnologias digitales y al enfoque adoptado
por la Comision de Estudio 6 al estudiar el servicio de radiodifusion de extremo a extremo de la cadena, esta
Comision de Estudio es la mas idonea para desempeiiar la importante funcion de estudiar los servicios y
aplicaciones incipientes. Estos servicios y aplicaciones comprenden la distribucién de material multimedios
por nuevos medios de transmision, con inclusion de la distribucion radioeléctrica a receptores portatiles y
moviles.

18 Cometidoy futuro dela Comisién de Estudio 6 de Radiocomunicaciones

1.8.1 Introduccidon

Las Asambleas de Radiocomunicaciones (Estambul 2000 y Ginebra 2007) reconocieron la necesidad de
estudiar el servicio de radiodifusion de extremo a extremo. En efecto, el mandato de la Comision de
Estudio 6 «Servicios de radiodifusion» indica claramente que «la Comision de Estudio, teniendo en cuenta
que la radiodifusiéon por radiocomunicacion abarca todos los aspectos desde la produccion de programas
hasta su difusion al publico general, estudia los aspectos relacionados con la produccion y la
radiocomunicacion, incluyendo el intercambio internacional de programas, asi como la calidad general del
servicio». Es decir, los servicios de radiodifusion se basan en una larga cadena de operaciones técnicas que
utilizan distintas tecnologias y realizan diversas funciones, pero que estan estrechamente relacionadas, dado
que cada operacion influye sobremanera en las siguientes de la cadena.

La finalidad de estas consideraciones es explicar con mayor detenimiento la estructura diversificada de la
cadena de radiodifusion con el fin de aclarar las razones por las que es esencial estudiar los servicios y la
difusion en una misma entidad. Esta entidad debe reunir toda pericia necesaria para abarcar todos los
eslabones de la cadena difusion, teniendo presente el objetivo de estos estudios es, hoy en dia, publicar un
conjunto de Recomendaciones UIT-T armonizadas. Esas Recomendaciones sentaran las bases para lograr la
mayor calidad posible de los medios (audio, video y datos) que el servicio de radiodifusion puede facilitar al



10 . UIT-R BT.2140-10F

usuario (oyente/telespectador residencial) de la manera mas fiable posible y con un consumo minimo de
recursos (es decir, con una utilizacion eficiente del espectro).

182 Lacadenaderadiodifusion digital

En la Fig. 1 se muestra un diagrama de bloques simplificado de la cadena de radiodifusion digital. Consta de
cuatro bloques conceptuales, a saber produccion, suministro, recepcion y presentacion.

FIGURA 1
Diagrama de bloques de la cadena de radiodifusion

PRODUCCION
Adquisicion
Postproduccion

Grabacion
|

SUMINISTRO

Compresion
Ensamblaje
Transmision
Multiplexacion
Emision
(Modulacién, frecuencias,
zona de servicio)

RECEPCION

Demodulacion
Demultiplexacion
Desensamblaje
Descompresion

PRESENTACION

Proyeccion
Evaluacion de la calidad

El bloque de produccién consiste a su vez en tres funciones principales, a saber: produccion, postproduccion
y grabacion.

La produccion comprende la captura de los diversos medios que constituyen un programa (la imagen y los
distintos componentes de sonido que la acompafan) y su transformacion de su estado original a sefales
digitales. El bloque incluye la mezcla y la secuenciacion de sefiales procedentes de diversas fuentes de audio
y video. Para ello se necesita, entre otras cosas, conocimientos especializados de la percepcion psicofisica
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del ser humano y su respuesta a estimulos audiovisuales, en particular conocimientos de colorimetria, y del
muestreo de sefiales de audio y video.

El bloque de grabacion comprende la grabacion, la reproduccion y el archivado de programas audiovisuales
para su ulterior utilizacion. Se utiliza cuando el material producido en el bloque de produccion se ha de de
mezclar o volver a secuenciar, o cuando es necesario integrarlo en material producido en diferentes
ocasiones. Ademas, incluye también el archivado de programas, que ultimamente ha suscitado el interés de
las entidades de la difusion en vista de la posibilidad de explotar sus programas grabados, ya sea para volver
a distribuirlos o para venderlos en los mercados nacionales e internacionales de programas. Para estudiar
estos asuntos se requieren conocimientos profundos de las tecnologias de grabacion disponibles, incluidas las
de grabacion sin cinta (discos opticos, memorias de estado solido y discos duros) asi como de la forma de
gestionar el acceso y la explotacion de tales sefales de programa.

La postproduccion comprende todas las operaciones técnicas necesarias para convertir las sefiales del
programa en su forma definitiva que constituye un programa acabado. Consiste en la adicion de elementos en
el programa, por ejemplo la mezcla de musica y didlogos, la creacion de efectos visuales especiales como el
reentramado, reencuadre, coloracion, doblaje, insercion de material de archivo en secuencias de estudio, el
desarrollo de elementos relacionados con aplicaciones multimedios e interactivas, etc. Para estudiar estos
aspectos se necesita, entre otras cosas conocimientos especializados del tipo y grado de interaccion entre los
diversos tratamientos de postprocesado de las sefiales de imagen y sonido, cuando se efectian de manera
secuencial, una detras de la otra, a sabiendas de que el efecto acumulativo puede causar la degradacion de la
calidad final de la imagen o del sonido.

El bloque de suministro consta de cuatro funciones, a saber: compresion, ensamblaje, multiplexacion y
emision.

La conversion consiste en las operaciones necesarias para reducir la velocidad binaria de cada componente
del programa (sefiales de audio y video, etc.) con el fin de que dicha velocidad sea menor que la del canal de
emision, dado que es estrictamente necesario suministrar al usuario la calidad de sonido e imagen prevista.
Para estudiar este aspecto se requiere, entre otras cosas, profundos conocimientos de los mecanismos de
reduccion de la velocidad binaria y de sus efectos en la calidad percibida del material.

El ensamblaje consiste en fusionar los diversos componentes que constituyen el programa (sefiales de video,
de audio, multimedios y aplicaciones interactivas, etc.) con el fin de formar un tnico flujo de datos en serie,
debidamente estructurado, que transporte ademas la informacion tradicional necesaria para la gestion del
programa, por ejemplo la informacion relativa a los derechos de propiedad intelectual, el acceso condicional,
la proteccion contra copia, etc. para llevar acabo este estudio es preciso, al igual que en el que se describe a
continuacion, estar muy familiarizado con los protocolos digitales utilizados en la multiplexacioén de diversos
flujos digitales en uno solo, por ejemplo para preservar la sincronizacion del audio y video.

La multiplexacion consiste en fusionar diversos flujos de programa en un solo flujo de datos cuya velocidad
binaria corresponda a la capacidad de datos del canal de transmision utilizado para suministrar los programas
contenidos en el flujo multiplexado. También se afiaden los datos necesarios para proteger las sefiales del
programa contra los errores introducidos por el canal de transmision. Es en esta fase donde puede efectuarse
la multiplexacion estadistica, lo que permite aprovechar al maximo la velocidad binaria disponible del canal
de emision.

La emision consiste en modular el flujo de datos multiplexado con la portadora del canal, para que pueda
retransmitirse por el canal de suministro previsto. Asimismo consiste en estudiar el plan de frecuencias, la
ubicacion y el disefio de las antenas asi como su potencia de emision. Para llevar a cabo este estudio se
necesitan excelentes conocimientos de cuestiones relacionadas con el espectro, con el fin de dar cobertura
adecuada a la zona de servicio prevista y cumplir con los requisitos obligatorios en materia de la
interferencia que se causa a las emisiones de otros trasmisores o que se recibe de éstos.

El bloque de recepcion de la cadena de radiodifusion consta de funciones que son inversas a las del bloque
de suministro, a saber: demodulacion, demultiplexacion, desensamblaje y descompresion.

La demodulacion consiste en recuperar el tren de bits multiplexado de la sefial modulada recibida en el
receptor situado en los locales del usuario y corregir, en la medida de lo posible, los errores introducidos por
el canal de transmision.
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La demultiplexacion consiste en extraer los diversos flujos de programa que estan multiplexados en el tren
de bits recibido.

El desensamblaje se aplica al flujo de programas seleccionado entre los multiplexados en la funcion anterior,
con objeto de recuperar las sefales comprimidas se contienen las componentes del programa seleccionado
(senal de video, las diversas sefiales de audio y los datos).

La descompresion se aplica a las sefiales comprimidas que integran el programa seleccionado para
convertirlas en un formato no comprimido.

El bloque de presentacion acepta las sefales descomprimidas, las procesa de manera que el material audio y
video del programa original pueda proyectarse adecuadamente en el dispositivo (de radio o de television)
situado en los locales del usuario. Para llevar acabo este estudio es necesario conocer la forma de hacer
corresponder las caracteristicas de los dispositivos utilizados originalmente para capturar el programa con las
caracteristicas de la pantalla del usuario. Con aparicion de nuevos tipos de pantallas esto resulta cada vez
mas complicado.

18.3 Perspectivasparad futuro

La Comision de Estudio 6 de Radiocomunicaciones se percatd de la naturaleza multiple de la radiodifusion
desde que comenzara sus actividades y ha reaccionado de manera inmediata y eficiente para resolver este
problema.

Se encomendd a la Comision de Estudio 6 la realizacion de los siguientes estudios de extremo a extremo en
los siguientes campos:

- produccion de material de programas (todas las funciones necesarias para volver a empaquetar el
material de programas con el fin de que pueda distribuirse por aplicaciones avanzadas tales como
Internet, teléfonos celulares, etc.);

- compresion de senales digitales y ensamblaje del material del programa y de sus correspondientes
metadatos;

- produccién de programas de television para la proyeccion en grandes salas, similares a salas de cine
(practicamente concluido);

- distribucion de material de programa por los servicios de radiodifusion terrenal y por satélite;

- distribucion de programas por medios nuevos o incipientes, tales como la radiodifusion interactiva y
la «difusion por la weby;

- recepcion del servicio de radiodifusion por parte del usuario;
- optimizacion de la calidad del sonido y la imagen para el usuario;

- evaluacion subjetiva y medicion objetiva de la calidad percibida de video y audio al final de la
cadena de transmision, incluso en linea.

En realidad, la cadena de radiodifusion descrita en los parrafos precedentes se aplica tanto a la radiodifusion
tradicional como a la interactiva, ya sea por el medio radioeléctrico, por cable, por fibra dptica o por satélite.
La identificacion de los canales de retorno adecuados y de los protocolos digitales aplicables para lograr el
grado de interactividad deseado se esta estudiando activamente en cooperacion con los otros Sectores de
la UIT.

Hoy en dia estamos siendo testigos de un aumento espectacular en la convergencia de los diversos medios en
un momento en que se esta produciendo la introduccién predominante de las tecnologias de digitales. El
éxito del enfoque adoptado por la Comision de Estudio 6 de Radiocomunicaciones para estudiar el servicio
de radiodifusion de extremo a extremo, pudiera justificar que esta Comision estudiara también el
reempaquetado de material de programas de television mediante nuevos mecanismos de radiodifusion, tales
como la distribucion en abierto de este tipo de material a receptores fijos, portatiles y moéviles o incluso la
distribucion de ese material por cable a través de la «difusion por la web» o la «difusion por cable».
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Capitulo 2

2 Descripcion general delastecnologias de radiodifusion

2.1 I ntroduccion

En el presente capitulo se describen las actividades y estudios realizados por la UIT sobre los sistemas de
radiodifusion analdgicos y digitales.

Los estudios y actividades relacionados con este tema se llevan a cabo en los tres Sectores de la UIT, cada
uno en su esfera de competencia.

211 UIT-R

Comisién de Estudio 1 de Radiocomunicaciones — Gestion del espectro

- Recomendacion UIT-R SM.1047 — Gestion nacional del espectro

- Informe UIT-R SM.2012 — Aspectos econdémicos de la gestion del espectro y su Addéndum
- Manual — Gestion nacional del espectro, 2005

- Manual — Técnicas informatizadas para la gestion del espectro, 2005

- Manual — Comprobacion técnica del espectro, 2002*.

Comisién de Estudio 3 de Radiocomunicaciones — Propagacion radioel éctrica

- Recomendacion UIT-R P.1546 — Métodos de prediccion de punto a zona para servicios terrenales
en la gama de frecuencias de 30 a 3 000 MHz. Esta Recomendacion revisada sustituye a las dos
antiguas Recomendaciones UIT-R P.370 y UIT-R P.529, que eran las dos principales
Recomendaciones en las que figuraban las curvas de propagacion utilizadas en la prediccion de la
intensidad de campo de los sistemas del servicio de radiodifusion y movil terrestre.

- Manual del UIT-R — Propagacion de las ondas radioeléctricas en sistemas terrenales moviles
terrestres en las bandas de ondas métricas/decimétricas (2002).

Comisién de Estudio 6 de Radiocomunicaciones — Servicio de radiodifusion

- En particular las actividades del Grupo de Trabajo 6A (antes Grupo de Trabajo 6E) encargado de
las normas de radiodifusion terrenal y los pardmetros de planificacion. El GT 6A ha creado un
Grupo de Relator para preparar un Informe sobre las tecnologias y sistemas de radiodifusion digital,
la compatibilidad de los sistemas digitales terrenales con las redes analdgicas existentes y los
métodos para la transicion de tecnologia terrenal analogica a digital.

- El Grupo de Tareas Especiales 6/8 prepard un Informe para la Conferencia Regional de
Radiocomunicaciones de 2006 (CRR-06) en la que se actualiz6 el Plan de Estocolmo de 1961 y el
Plan de Ginebra de 1989 (véase el Capitulo 4 de la Parte 1).

212 UIT-T

Comision de Estudio 9 — Redes de cable de banda ancha integradas y transmision de sonido y television

Es la Comision de Estudio Rectora sobre redes de cable de banda ancha integradas y transmision de sonido y
television y se encarga de los estudios relativos a:

- el empleo de redes de cable y redes hibridas, principalmente disefiadas para la transmision de
programas radiofénicos y de television a los hogares, como redes integradas de banda ancha que
también puedan transportar servicios vocales u otros servicios en los que es esencial la secuencia
temporal, video a la carta, servicios interactivos, etc.;

- el empleo de sistemas de telecomunicacion para contribucion, distribucion primaria y distribucion
secundaria de programas radiofonicos y de television, y servicios de datos similares.
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La Comision de Estudio 9 del UIT-T, encargada de las redes cable de banda ancha integradas y transmision
de sonido y television, es responsable de las siguientes Cuestiones y sus correspondientes Recomendaciones:

Cuestion 6/9 — Métodos y practicas de acceso condicional para la distribucion digital por cable a los hogares.

Cuestion 12/9 — Suministro de television por cable de servicios y aplicaciones multimedios digitales
avanzados que utilizan el protocolo Internet (IP) y/o datos por paquetes.

Cuestidn 13/9 — Aplicaciones de voz y video IP en redes de television por cable.

La Comisién de Estudio 9 es responsable de la coordinacion con la Comision de Estudio 6 de
Radiocomunicaciones sobre asuntos relacionados con |a radiodifusion.

Comisién de Estudio 15: La Comision de Estudio 15 del UIT-T, encargada de la infraestructuras de las redes
opticas de transporte y las redes de acceso, es responsable de las siguientes Cuestiones y sus
correspondientes Recomendaciones:

Cuestién 1/15 — Transporte en las redes de acceso.

En el marco de esta Cuestion se mantiene un resumen exhaustivo de las normas, que se actualiza
regularmente y figura en la siguiente direccion:

http://www.itu.int/ITU-T/studyeroups/com15/index.asp

Comisién de Estudio 16 — Terminales, sistemas y aplicaciones multimedios.

213 UIT-D

La colaboracion especifica entre la Comision de Estudio 2 del UIT-D y la Comision de Estudio 1 de
Radiocomunicaciones comenzo en aplicacion de la Resolucion 9 de la CMDT-98, titulada «Participacion de
los paises, en particular de los paises en desarrollo, en la gestion del espectro de frecuenciasy», cuyo primer
resultado fue la adopcion de un Informe sobre este tema. En la CMDT-02 se adopt6 una version revisada de
Resolucion 9 en la que se pedia la continuacion de los correspondientes estudios en relacion con los trabajos
realizados en el marco de la Cuestion 21/1 del UIT-D — Calculo de las tasas de frecuencia. La CMDT-06
confirmé las mismas decisiones y los trabajos estin en curso. Cabe sefialar que la Cuestion 21/2 se ha
incorporado en la Resolucién 9 de la CMDT-06.

Estos temas se tratan en la Cuestion 11-2/2 del UIT-D — Examen de las tecnologias y sistemas de
radiodifusiéon sonora y de television digital terrenal, incluidos los andlisis de rentabilidad, el
interfuncionamiento de los sistemas digitales terrenales con las redes analdgicas existentes y métodos para la
transicion de las técnicas terrenales analdgicas a las técnicas digitales. Cabe observar que en el Informe sobre
la Cuestion 9-2/2 — Identificacion de los temas que estudian las Comisiones de Estudio del UIT-T y el UIT-R
que son de particular interés para los paises en desarrollo, de la Comision de Estudio 2 del UIT-D se resumen
las Cuestiones y los temas en fase de estudio, y se indican las Recomendaciones y Manuales aprobados que
revisten especial interés para los paises en desarrollo.

En el presente Informe se indican los principales puntos relacionados con la Cuestion 11-1/2:

214  Conferencia Regional de Radiocomunicaciones (CRR)

Tras las consultas iniciadas en 2000 sobre la celebracion de una Conferencia Regional de
Radiocomunicaciones (CRR) y la planificacion del futuro servicio de radiodifusion en las bandas 174-
230 MHz (ondas métricas) y 470-862 MHz (ondas decimétricas), la Conferencia de Plenipotenciarios adoptd
la Resolucion 117 (Marrakech, 2002) sobre la determinacion de la zona de planificacion para la
radiodifusion de television terrenal y la radiodifusion sonora en esas bandas en la Conferencia Regional de
Radiocomunicaciones.

En su reunion de 2003, el Consejo modifico la Resolucion 1185 para tomar en consideracion las decisiones
adoptadas en la Conferencia de Plenipotenciarios (Marrakech, 2002) y redact6 el orden del dia de las dos
reuniones de la CRR. De conformidad con la Resolucion 1185 del Consejo (modificada en 2003), se redactd
un Informe durante la CRR-04 celebrada en Ginebra (mayo de 2004), que sento las bases de los trabajos de
la primera reunion de la CRR, con miras a facilitar los ejercicios de planificacion antes de la segunda reunion
y la forma en que las administraciones deben presentar sus necesidades. La primera reunion de la


http://www.itu.int/ITU-T/studygroups/com15/index.asp
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Conferencia tuvo lugar del 10 al 28 de mayo de 2004 en Ginebra. La segunda y ultima reunién de la
Conferencia se celebro del 15 de mayo al 16 de junio de 2006 en Ginebra. Los resultados se resumen en
el § 4.1.2 del Capitulo 4 de la Parte 1.

2.15 Conferencia Mundial de Radiocomunicaciones (CMR-07)

En la CMR-07 se decidi6 atribuir algunas bandas (790/806-862 MHz) al IMT a titulo primario y bajo ciertas
condiciones, antes atribuidas a titulo primario al servicio de radiodifusion (véanse las Actas Finales de la
CMR-07, Cuadro de atribucion de bandas de frecuencia del Articulo V).

2.2 Tecnologiasy sistemas de radiodifusion anal 6gica

Las Radiocomunicaciones y el servicio de radiodifusion basados en los descubrimientos de Nikola Tesla,
nacieron practicamente a finales del siglo XIX con las transmisiones de Marconi. Desde el primer decenio
del siglo XX las teorias cientificas sobre temas relacionados con la radiodifusion se desarrollaron con gran
rapidez.

A diferencia de lo que podriamos pensar, la primera norma relativa al tratamiento de sefiales en las
frecuencias radioeléctricas era de caracter digital (encendido/apagado). La norma utilizada en la telegrafia
por cable se aplico a la transmision radioeléctrica, denominada «telegrafia inalambrica». Para el desarrollo
de los sistemas y la tecnologia analdgicos de la radiodifusion hubo que esperar hasta el desarrollo
tecnologico del «diodo» y el «triodo». Los sistemas de «modulaciéon de frecuencia» y «modulacion de fase»
(Recomendaciones UIT-R BS.467 y UIT-R BS.1194) han ido complementado paulatinamente los sistemas
de «modulacion de amplitud» (Recomendacion UIT-R BS.598), creado alrededor de 1930. Aproximada-
mente en 1940 aparecieron las tecnologias y normas que combinaban la modulacion analdgica de amplitud
con la modulacion de frecuencia para sistemas de television de video y audio, como consecuencia de los
profundos estudios sobre los sistemas de television. Las diferentes combinaciones han dado lugar a tres
normas distintas que adoptd el UIT-R en torno a 1960, a saber, los sistemas PAL, SECAM, y NTSC
(Recomendacion UIT-R BT.470). El desarrollo de tecnologias avanzadas en el campo del tubo, con la
realizacion de «Tetrodo», «Pentodo» y «Klystrony, ha conducido a equipos transmisores y receptores muy
compactos y de elevada eficiencia, lo que permitié un elevado desarrollo de los sistemas analdgicos de radio
y television. Al mismo tiempo, el descubrimiento tecnologico del triodo de estado sélido, es decir el
«transistor», y otros componentes de estado solido abrieron el camino al desarrollo de una nueva serie de
sistemas, utilizados principalmente en los circuitos integrados de equipos receptores y computadores.

Las tecnologias de satélite aparecieron alrededor de 1960, primero los sistemas analogicos e inmediatamente
después los digitales.

Las nuevas tecnologias permiten la transmision de otros datos, lo que hace posible la convergencia entre la
radiodifusion y las telecomunicaciones en general.

2.3 Consideracionesrelativas a la planificaciéon de los sistemas anal6gicos y digitales

2.3.1 Antecedentes

A nivel internacional, la UIT se encarga de preparar normas de radiodifusion. Los estudios del UIT-R se
llevan a cabo en las CE 1 (cuestiones de espectro), CE 6 (normas de RF y parametros de planificacion) y el
correspondiente Grupo de la CE 2 del UIT-D.

La normalizacién de la tecnologia digital en el UIT-R comenzd en torno a 1960 y la primera planificacion de
los sistemas analdgicos por satélite (CAMR-77) dio paso a los sistemas digitales.

La convergencia tecnologica entre la radiodifusion y los computadores, que se produjo alrededor de 1980,
reactivo el estudio de sistemas digitales y el desarrollo de la tecnologia digital. Los amplificadores lineales
de baja potencia utilizados en los satélites (transpondedores) condujeron a la revision de la utilizacion de
sistemas analdgicos para la emision via satélite. Toda la cadena entre el transmisor (Tx) y el receptor (Rx)
paso a ser digital. En la CMR-2000 se cred un plan de radiodifusion totalmente digital para las Regiones 1
y 3 de la UIT.
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La radiodifusion terrenal analdgica se revisd en la Conferencia Regional de Radiocomunicaciones (CRR)
para la Region 1, en la que se decidié cambiar a digital dadas las ventajas que ello supone en cuanto a ahorro
de espectro, servicios adicionales, diferentes tipos de servicios y mejor calidad del servicio. En la primera
fase de esta conferencia, celebrada en mayo de 2004 (CRR-04), se preparo el procedimiento y los pardmetros
de planificacion, mientras que en la segunda (CRR-06), celebrada en Ginebra el mes de mayo de 2006, se
preparo el plan de frecuencias definitivo.

En el afio 2000 se crearon sistemas digitales de radiodifusion sonora para distintas frecuencias (DAB, DRM
e IBOC). La mayor calidad de recepcion de las radiocomunicaciones digitales hizo que algunas bandas
resultaran mas atractivas para los organismos de radiodifusion comerciales. El UIT-R ha normalizado el
sistema DRM para frecuencias inferiores a 30 MHz e IBOC para bandas de onda media (Recomendacion
UIT-R BS.1514). Dado que todas las nuevas normas se basan en tecnologias digitales, estd desapareciendo la
linea divisora entre la radiodifusioén sonora y la radiodifusion de television. Actualmente es posible difundir
sonido, TV y datos en todas las normas digitales, como ATSC, DVB-T, ISDB-T, DVB-H, ISDB-Tgg,
T-DMB y ChinaDTV. Esto significa que un mismo receptor digital o decodificador puede recibir contenido
de TV y de los servicios de radiocomunicaciones y de datos. A lo largo del presente documento se analizaran
las diferentes normas de una manera tradicional para su utilizacion conforme a la radiodifusion sonora o a la
radiodifusion de TV.

La tecnologia digital, pese a que ha alcanzado un cierto grado de madurez, depende de la disponibilidad de
receptores de bajo costo. Ademas se requiere una gran disponibilidad de emisiones de programas.

Obviamente, el aspecto mas importante para la aplicacion definitiva de los sistemas digitales era el periodo
de transicion.

Otra cuestion capital para la transicion de analogico a digital es la planificacion.

Todos los planes adoptados por la UIT desde 2006 eran principalmente planes analdgicos, concebidos para
tratar de atender la creciente demanda de canales y de tiempo de transmision de algunas administraciones.
Esta creciente demanda gener6é un aumento en el nivel de interferencia dentro del espectro de frecuencias
disponible. Cabe observar que el perfeccionamiento de las caracteristicas de los receptores ha mejorado la
eficiencia espectral.

Ademas de ajustar la calidad a la capacidad del canal, las técnicas digitales también ofrecen la posibilidad de
utilizar la capacidad disponible de una manera mas eficiente. La mayor demanda de capacidad de canal por
parte de los organismos de radiodifusion comerciales implica que es preciso sacar el mayor partido a estas
caracteristicas. Dada la coyuntura actual, el aumento de la demanda de servicios adicionales por parte de los
operadores comerciales conlleva la demanda de mas espectro, demanda que puede colmarse con los sistemas
digitales dado que ofrecen mayor calidad de recepcion y una utilizacion mas eficaz del espectro. El
lanzamiento de los sistemas digitales se ha convertido en algo muy deseable. Un buen ejemplo es el Plan de
Ginebra de 2006 (que comprende 120 Estados Miembros de la UIT), que ha permitido atender la mayor
demanda de canales en la Region 1 (salvo Mongolia) y a un pais de la Region 3 (Iran).

Por otra parte, cabe tomar en consideracion la necesidad de espectro adicional durante el periodo de
transicion en el que funcionaran los sistemas analdgicos y los digitales.

Asimismo, cabe destacar que la introduccion de la tecnologia digital dara lugar a una mayor eficiencia
espectral.

2.3.2 Comparticién de bandas de frecuencias del servicio de radiodifusion con otros servicios
primarios

Al planificar y utilizar las frecuencias disponibles para la radiodifusion, es necesario tener presente que este
servicio no goza siempre de acceso exclusivo a estas frecuencias, por lo que hay que tomar en consideracion
las situaciones de comparticion.

La utilizacion del espectro radioeléctrico debe basarse en el Reglamento de Radiocomunicaciones de la UIT
(RR), en cuyo Preambulo se estipula:

«En la utilizacién de bandas de frecuencias para las radiocomunicaciones, |os Miembros tendran
en cuenta que las frecuencias y la érbita de los satélites geoestacionarios son recursos naturales
limitados que deben utilizarse de forma racional, eficaz y econémica, de conformidad con lo
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establecido en € presente Reglamento, para permitir el acceso equitativo a esta oOrbita y a esas
frecuencias a los diferentes paises 0 grupos de paises, teniendo en cuenta las necesidades
especiales de los paises en desarrollo y la situacién geogréfica de determinados paises
(niimero 196 de la Constitucion).»

En el Articulo 4 del RR se indica que:

«Los Estados Miembros se comprometen a atenerse a las prescripciones del Cuadro de atribucién
de bandas de frecuencias, asi como a las demas disposiciones del presente Reglamento, al asignar
frecuencias a las estaciones que puedan causar interferencias perjudiciales a los servicios
efectuados por las estaciones de los demas paises.»

En el Articulo 5 del RR figura el Cuadro de atribucién de bandas de frecuencias para las frecuencias
comprendidas entre 9 kHz y 275 GHz. Para la atribucion de frecuencias, el mundo se considera dividido en
tres Regiones, como se indica en el siguiente mapa:

FIGURA 2
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Cuando, en una casilla del Cuadro de atribucion de bandas de frecuencias, una banda de frecuencias se
atribuye a varios servicios, ya sea en todo el mundo o en una Region, estos servicios se clasifican en
primarios o secundarios. Los servicios primarios figuran en el Cuadro en «mayusculasy (ejemplo:
RADIODIFUSION) y los secundarios en «caracteres normales» (ejemplo: Fijo).

Las estaciones de un servicio secundario:

. no deben causar interferencia perjudicial a las estaciones de un servicio primario a las que se les
hayan asignado frecuencias con anterioridad o se les puedan asignar en el futuro;

. no pueden reclamar proteccidon contra interferencias perjudiciales causadas por estaciones de un
servicio primario a las que se les hayan asignado frecuencias con anterioridad o se les puedan
asignar en el futuro;

. pero tienen derecho a la proteccion contra interferencias perjudiciales causadas por estaciones del
mismo servicio o de otros servicios secundarios a las que se les asignen frecuencias ulteriormente.

En el Cuadro de atribucion de bandas de frecuencias se observa que en cada region los servicios estan
asignados a titulo diferente.
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Ademas, en las notas a dicho Cuadro, las administraciones de una determinada region pueden tener una
situacion diferente respecto a los demas paises de la region a la que pertenecen.

En la planificacion internacional de frecuencias es preciso tomar en consideracion la proteccion de los
servicios primarios, lo cual puede plantear muchas dificultades en la planificacion de la radiodifusion digital.

Ademas, el asunto mas importante que han de resolver las administraciones durante el periodo de transicién
es la existencia simultdnea de sefiales de radiodifusion con otros servicios primarios en las mismas bandas de
frecuencias, para lo cual habran de tener en cuenta las Actas Finales de la CMR-07.

2.4 Tecnologiasy sistemas de radiodifusién digital

2.4.1  Fundamentos delatecnologia digital

A continuacion se resumen las tecnologias mas importantes en las que se basan los sistemas de radiodifusion
digital.

2.4.2 Antecedentes

Aunque los sistemas digitales fueron desarrollados antes, hubo que esperar al descubrimiento de las
tecnologias «<RADAR» y «KLASER» para que se produjera su expansion.

La tecnologia informatica disponible ahora en el mercado consta de transistores de 30 nm, que funcionan a
una frecuencia de 20 GHz o mas y tienen una memoria estatica de gran capacidad que permite utilizar
software y algoritmos cada vez mas rapidos y potentes, por lo que resulta posible sustituir a los sistemas
analogicos.

Estas nuevas tecnologias también pueden facilitar la convergencia entre la radiodifusion y las
telecomunicaciones.

En algunos Estados Miembros de la UIT la radiodifusion sonora y de television es un mercado incipiente, en
el que las dificultades son mas de indole reglamentaria y econdmica que tecnologica, aunque se siguen
lanzando nuevos proyectos.

En Europa, practicamente todos los Estados Miembros han adoptado medidas politicas para fomentar la
television digital y algunos para la radiodifusion digital sonora.

24.2.1 PCM y muestreo

La mayoria de las representaciones y procesos de sefiales digitales se basan en la modulacioén por impulsos
codificados (PCM). Esta modulacion se invento en el decenio de 1930 y permite representar una forma de
onda analdgica mediante una cadena de nimeros conocida como tren de bits. En su representacion mas
simple estos numeros son «1» y «0» (encendido/apagado) se representan cantidades binarias. La ventaja de
esta modulacion respecto a la transmision analdgica convencional (de entonces) era que siempre que la
calidad del canal fuera suficiente como para distinguir el «1» del «0», la sefal original podia reconstruirse
con una determinada precision. Los sistemas digitales procesan las sefiales mediante la manipulacion de
estos numeros. Con la aparicidon de dispositivos cada vez mas rapidos y potentes procedentes de la industria
de tecnologia de informacion, las oportunidades de efectuar un procesamiento avanzado de la sefial son
considerables.

La PCM consta de dos elementos fundamentales.

El primero es el «muestreo». La sefial analdgica se convierte en una serie de muestras discretas. La sefial
analogica debe muestrearse a una frecuencia suficiente para obtener una version precisa de la sefial original
que pueda reconstruirse, pero no se tiene ninguna ventaja de muestrear a mas frecuencia de la necesaria. El
teorema de muestreo de Nyquist-Shannon especifica que la frecuencia de muestreo minima debe ser mayor
que el doble de la componente frecuencia mas alta presente en la sefial analdgica original. Cuando se muestre
a frecuencias inferiores aparece un efecto denominado aliasing, que tan familiar resulta a las personas
aficionadas a las peliculas del oeste en las que las ruedas de la diligencia parecen moverse en sentido
contrario. En este caso particular, la frecuencia de muestreo es la velocidad de cuadro de la camara, que
resulta insuficiente para reconstruir la posicion de los rayos adyacentes de la rueda. El efecto se utiliza de
manera positiva en el examen estroboscopico de objetos que se mueven a gran velocidad.
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El segundo elemento es la «digitalizacion». Cada muestra debe convertirse binario (normalmente) utilizando
un convertidor analdgico digital. Siempre que la calidad y la resolucion del convertidor sean suficientes, la
conversion puede realizarse al nivel de precision deseado. Cuanto mayor sea la precision mayor sera la
longitud de los ntimeros binarios, lo que a su vez exigira mayor anchura de banda si se desean trasmitir en
«tiempo real». La caracteristica de ruido del sistema general viene limitada por la resolucion de la conversion
de analogico digital. Toda representacion digital de una cantidad analdgica tiene un error menor o igual a la
mitad del bit menos significativo del numero binario. Esta componente de ruido se denomina ruido de
cuantificacion y, evidentemente, disminuye a medida que aumenta el nimero de bits de la muestra digital.

24.2.2 Bits, simbolos, QAM y IP

Si bien la representacion digital utiliza practicamente siempre numeros binarios, es una pena emplear un
canal capaz de transportar sefiales analdgicas para trasmitir inicamente unos y ceros («1» y «0»). A menudo
pueden aprovecharse mejor las capacidades del canal utilizando niveles intermedios. Por ejemplo, si se
utilizaron cuatro niveles, «0», «'5», «%» y «1», cada uno puede representar 2 bits binarios, «00», «01», «10»
y «11» respectivamente. De este modo, cada nivel discreto o «simbolo» contiene el doble de informacion.
Dependiendo del ruido en el canal puede emplearse mas niveles con el fin de que cada simbolo transporte
mas informacion. En los sistemas que utilizan una portadora o subportadora, la fase de la misma puede
variarse de manera similar en desplazamientos discretos, lo que se denomina modulacion por desplazamiento
de fase (PSK), que puede ser binaria (BPSK), que corresponde a un desplazamiento de fase de 180°, o en
cuadratura (QPSK), es decir un desplazamiento de fase de 90°.

La modulacion de amplitud en cuadratura (QAM) consiste en modular simultaneamente la amplitud y la fase
de la portadora. Cada simbolo se define por una combinacién tinica de amplitud y fase, que se selecciona de
tal manera que sea minima la posibilidad de que, debido a la interferencia (ruido), se confunda un simbolo
con los demas simbolos cercanos en cuanto amplitud y fase. Aunque puede autorizarse cualquier conjunto de
simbolos, los més utilizados en las aplicaciones de radiodifusion son 64-QAM con 64 (2°) simbolos y
16-QAM con 16 (2*) simbolos. 4-QAM es una variante de QPSK. 64-QAM transporta 6 bits binarios por
simbolo mientras que 16-QAM transporta 4.

Es posible describir matematicamente las configuraciones N-QAM. Como puede verse, esta representacion
da Iugar a un conjunto de N puntos distribuidos equitativamente en un plano complejo, lo que suele recibir el
nombre de «constelaciony.
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FIGURA 3
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24.23  Multiplexacién por division detiempo y de frecuencia

A menudo resulta conveniente trasmitir mas de un tren de bits por un mismo canal. Un método para ello es la
multiplexacion por division de frecuencia (FDM) en el que cada tren de bits se modula con una subportadora
diferente y se unen todas las portadoras para su trasmision. Esta es una técnica muy conocida utilizada desde
hace mucho tiempo para la multiplexacion de sefiales analdgicas, y se basa en que la anchura de banda total
del canal sea mayor que la suma de las anchuras de banda de cada una de sus componentes.

La multiplexacion por division de tiempo (TDM) sélo puede utilizarse en los sistemas digitales y consiste en
colocar en una secuencia los bits (o grupos de bits) de un tren con los bits de otros trenes. La forma mas
sencilla consiste en colocar un bit del tren 1 seguido de un bit del tren 2 y luego un bit del tren 3, etc., asi
sucesivamente hasta insertar nuevamente un bit del tren 1. Obviamente, cuanto mas complicada sea la
estructura de entrelazado, mas sofisticada debera ser la recuperacion de la temporizacion. Es evidente que la
velocidad del canal, en bits por segundo, debe ser mayor o igual a la suma de las velocidades binarias de
todos los trenes bits que componen la secuencia.

El entrelazado de tiempo y de frecuencia y los cddigos de correccion errores son dos técnicas importantes
que cabe considerar.

24.24  Multiplexacion por division de frecuencias ortogonales codificadas (COFDM)

La multiplexacion por division de frecuencias ortogonales codificadas (COFDM) se emplea sobremanera en
los sistemas de radiodifusion digital terrenal. Los primeros experimentos con la radiodifusion digital
mostraron que la recepcion por multiples trayectos puede causar serios problemas en zonas urbanas. Podria
recibirse una version retrasada de la sefial de magnitud comparable a la de la version directa, con un retraso
tal que los simbolos adyacentes (o incluso otros mas separados) podrian confundirse e interferir entre si. Una
solucion era reducir la velocidad binaria efectiva y afadir un intervalo tampoén (el denominado «intervalo de
guarda») que permita estabilizar los efectos de cualquier senal reflejada. En lugar de trasmitir el tren de bits a
toda velocidad éste se divide en un nimero mayor de subtrenes (practicamente lo contrario a la TDM), cada
uno de ellos de velocidad binaria inferior y modulado con una subportadora diferente; un ejemplo claro es la
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multiplexacion por division de frecuencia. Dado que la velocidad binaria de cada subportadora es
relativamente pequefa, pueden estar separadas por una distancia pequefia y caben muchas en la anchura de
banda del canal. En los sistemas COFDM cada portadora transporta realmente una sefial N-QAM, donde, en
las aplicaciones de radiodifusion N suele ser 4, 16 6 64.

Por convenio, cada subportadora en un sistema FDM se extrae del multiplexor mediante filtrado antes de su
demodulacion. Esto implica una cierta separacion, o «banda de guarda», entre las subportadoras moduladas.
Si las frecuencias de las subportadoras se eligen con cuidado puede lograrse que sean matematicamente
ortogonales. Esto significa que pueden estar mas préximas e incluso superponerse. Al ser ortogonales los
efectos de una subportadora adyacente, cuando se integra en un periodo de simbolos completo, se reducen
practicamente a cero; en realidad a cero (solo) si la subportadora adyacente no se ha modulado. Dicho de
manera mas sencilla, existe un nimero completo de ciclos de la subportadora adyacente dentro de la longitud
de simbolo cuando la subportadora deseada se ha trasladado a la banda de base.

Es inevitable que cualquier canal de transmision de radiocomunicaciones se vea afectado por un
desvanecimiento general o selectivo. Afortunadamente la anchura de banda del canal puede ser suficiente
para minimizar el primero, pero el desvanecimiento selectivo se producira alguna que otra vez en el
multiplexor para un canal o grupo de canales adyacentes. El entrelazado significa que cualquier error en la
sefial recibida se dispersara de tal manera que tenga una incidencia reducida en numerosas muestras en lugar
de una grande en unas pocas. La codificacion, o mas concretamente, la codificacion para correccion de
errores, se utiliza en la COFDM para hacer minimo el impacto del desvanecimiento selectivo sobre la sefial
recibida y las «reducciones» esporadicas.

COFDM reune muchas si no todas las técnicas descritas en los apartados anteriores y proporciona un plan de
modulacion que es a la vez eficiente y robusto.

2.5 Radiodifusion digital sonora

La radiodifusién sonora digital (DSB) se ha lanzado en diversos lugares del mundo utilizando distintos
sistemas digitales: DRM, DAB, IBOC ¢ ISDB-Tsg. En Estados Unidos de América se han introducido
sistemas digitales hibridos (por satélite y terrestre): radio XM y Sirius. Esos sistemas funcionan por
suscripcion. En otras partes del mundo, la radio se emite en abierto desde sus inicios. El principal problema
reside en sustituir, durante el periodo de introduccion, los millones de receptores analdgicos, a menudo muy
baratos, por los receptores digitales que son mas caros.

Muchos consumidores no conocen la radio digital y consideran que la analdgica sigue valiendo la pena. La
diferencia en cuanto a calidad y valor afiadido, o al menos en lo que respecta a la informacion disponible
para los consumidores, debe ser lo suficientemente importante como para justificar el costo adicional que
supone para el consumidor medio, aunque los precios estan a la baja. Por otra parte, aun cuando se produjera
la interrupcion del servicio analdgico, el espectro liberado seria infimo comparado con la TV y quedaria
absorbido por la mayor demanda de servicios de radiodifusion.

La situacion es mas delicada en el caso de los servicios de radio digital «autdbnomos», es decir, los que no
estan asociados a un paquete de servicios de TV digital ni se reciben por Internet. A diferencia de Estados
Unidos de América y otras partes del mundo, en Europa no se emiten servicios de radio digital por satélite.
La radiodifusion digital terrenal comenzo en 1995, basado en Eureka-147 — las normas de radiodifusion de
audio digital (DAB). Pero en el mercado no existen practicamente receptores digitales y, por ende, no hay
oyentes, aunque la situacion comenzo a evolucionar en 2002, especialmente en el Reino Unido.

El principal problema, segiin se menciond antes, es sustituir millones de receptores analdgicos, que suelen
ser econdmicos, por receptores digitales mas caros. La mayoria de los consumidores no estan al corriente de
la radio digital y consideran que la radio analdgica ofrece un buen servicio para lo que cuesta. El consumidor
medio considera que valor afnadido de la radio digital, o al menos la informacion de que disponen a este
respecto, no es suficiente para justificar el coste adicional, aunque los precios estan disminuyendo. Ademas,
la subvencion de receptores es dificil en Europa dado el limitado alcance de la radio de pago. Por otra parte,
aun cuando se produjera la transicion a la radiodifusion analdgica, se liberaria muy poco espectro en
comparacion con la TV, el cual probablemente quedaria absorbido por el aumento de la demanda de
servicios de radiodifusion de radio.
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La transicion de un servicio de radiocomunicaciones que depende principalmente de la aplicacion de
tecnologias analdgicas a uno basado en tecnologias digitales ha estado evolucionando en los ultimos 20 afios
gracias a la aparicion de algoritmos potentes, el aumento de la capacidad de céalculo de los computadores y la
disponibilidad de dispositivos de tratamiento de sefiales digital (DSP) necesarios para la introduccion de la
radiodifusion sonora digital, primero en estudio, luego en la red primaria y secundaria y por tltimo en el
ambito del consumidor a precios asequibles. (Segln la Ley Moore, la potencia de calculo se duplica cada 18
meses, lo que acelera la introduccion de las tecnologias digitales). La aplicacion de técnicas digitales a la
modulacion produce canales mas transparentes. La calidad de cada parte de la cadena de la difusiéon sonora
debe seleccionarse para que sea perfecta, el eslabon mas débil de la misma serd el mas restrictivo, del que
dependera la calidad final. Por consiguiente, las técnicas digitales se aplicaran desde el estudio hasta la red
de contribucion, incluso para alimentar los trasmisores analdgicos tales como los trasmisores AM y MF y,
obviamente, los transmisores de radiodifusion digital (DAB, DRM, etc.).

Las principales ventajas de la transicion de la radiodifusion sonora analogica a la digital son las siguientes:
a) Mejor recepcion de sonido

Desde la introduccién de los nuevos componentes y dispositivos, tales como reproductores de CD y de MP3,
el publico desea recibir sonido de mayor calidad e incluso datos por el servicio de radiodifusion.

A finales del decenio de 1990, los paises de Europa desarrollaron un nuevo servicio de radiodifusion basado
en la modulacion OFDM vy utilizando las tecnologias «modernas» de entonces, como los codificadores de
audio T-DAB. En consecuencia, la T-DAB ha constituido la base del desarrollo de otros sistemas del mundo:
DRM, IBOC. Las normas mas recientes de tecnologia digital emplean normas de compresion de audio
basadas en MPEG4. Por ejemplo, DRM incluye tres soluciones (algoritmos) distintas de compresion de
audio: AAC+ para sonido polivalente, CELP para la codificacion de voz de alta calidad y HVXC para la
codificacion de voz a velocidad binaria muy baja. Los tres algoritmos forman parte de MPEG4. La ganancia
en cuanto a velocidad binaria entre los primeros algoritmos de compresion de audio y los mas recientes es de
casi 4 veces para la misma calidad audio.

b) Nuevo contenido/programas mas atractivos

La introduccion de tecnologias digitales y la compresion audio/video de gran eficacia permite ofrecer
numerosos programas (contenido) comparado con los sistemas analdgicos, junto con sonido de elevada
calidad (FM como en las bandas de AM y calidad CD en T-DAB como el sonido estéreo y los sistemas de
sonido envolvente multicanal (por ejemplo, el sistema 5.1)) y con la presentacion de datos (guias de la
programacion, informacién sobre el trafico). Ademas, los sistemas de sonido digital pueden proporcionar
imagenes fijas. En el caso de que se requiera video y/o datos, es necesario que el oyente adquiera un receptor
especial.

Gracia a la eficiencia de la tecnologia digital utilizada, el oyente se beneficia de varios programas nuevos:
desde 1 bit/hertz/s hasta 4 bit/hertz/s.

C) Portabilidad y movilidad

Los usuarios desean disponer de las mismas capacidades o mas que los sistemas analdgicos en cuanto a la
recepcion movil y la portabilidad (AM, FM).

d) Eficiencia

La introduccion de las tecnologias digitales permite:

- aumentar la eficiencia de frecuencias en el canal atribuido (més programas) y también utilizar
canales adyacentes sin interferencias;

- una inmensa reduccion de la potencia radiada para una zona de cobertura similar, con mayor calidad
de audio: por ejemplo, para el sistema DRM, una potencia de cresta de 80 kW en lugar de 250 kW.
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251 Descripcion delossistemasderadiodifusion sonora digital

Se han desarrollado diversos sistemas digitales para la radiodifusién sonora terrenal. En este Informe se
analizan los siguientes:

- DRM - Digital Radio Mondiale — (Sistema A de la Recomendacion UIT-R BS.1514).

- IBOC — En la banda y en el mismo canal (Sistema B de la Recomendacion UIT-R BS.1514 y
Sistema C de la Recomendacioén UIT-R BS.1114).

- ISDB-Tgp — Servicios integrados de radiodifusion digital terrenal — (Sistema F de la Recomendacion
UIT-R BS.1114).

- T-DAB — Radiodifusion audio digital terrenal — (Sistema A de la Recomendacion UIT-R BS.1114).

Para mayor informacion sobre estos sistemas, véase la Parte 2.

2511 DRM

El Sistema Digital Radio Mondiale (DRM) terrenal, desarrollado por el Consorcio Internacional DRM
(Sistema A digital de la Recomendacion UIT-R BS.1514), estd concebido para ofrecer un servicio de
radiodifusion de radio digital de gran calidad que puede recibirse con receptores fijos, portatiles y situados en
vehiculos. Ha sido disefiado para funcionar en cualquier frecuencia por debajo de 30 MHz para sistemas
terrenales. El sistema permite el desarrollo de servicios locales (MW y/o SW en la banda 26 MHz), servicios
regionales (MW), servicios nacionales (LW, MW, NVIS de gran potencia en SW e incluso SW desde un
emplazamiento de transmision situado a un salto de la zona de servicio) y, por ultimo, servicios
internacionales de larga y muy larga distancia (SW).

El sistema DRM es un sistema de radiodifusion de sonido y datos robustos pero con elevada eficiencia
espectral. Utiliza técnicas digitales avanzadas para eliminar de la sefial de audio original la redundancia y la
informacion irrelevante para la percepcion, y luego aplica redundancia muy controlada a la sefial transmitida
para la correccion errores. Luego distribuye la informacion transmitida en los dominios del tiempo y de la
frecuencia con el fin de que el receptor obtenga una sefal de alta calidad, aun en condiciones graves de
propagacion por multiples trayectos (propagacion de onda espacial), ya sea estacionaria, portatil o movil. Se
logra una eficiencia de espectro de unos 4 bit/Hz/s. Ademas, DRM permite difundir hasta 4 servicios
diferentes en un canal UIT (9 6 10 kHz). Gracias a que utiliza la modulacion OFDM, tiene la caracteristica
especial de reutilizacion de frecuencia lo que permite la ampliacion, practicamente sin limites, de las redes
de radiodifusion utilizando para ello, transmisores adicionales sincronizados y que funciona en la misma
frecuencia radiada (SFN). La norma DRM consta de distintos modos de modulacién en funcién del canal de
propagacion, que varia desde el modo C muy robusto hasta el modo A de gran eficacia (hasta 37 kbits/s en
un canal de 10 kHz). Permite utilizar distintos modos de difusion simultanea, desde la difusion simultdnea en
un mismo canal (SCS), una solucién de compromiso que permite difundir el mismo contenido en analoégico y
en digital por el mismo canal de RF, hasta la difusion simultanea multicanal (MCS) que consiste en difundir
el mismo contenido en analdgico o digital por dos canales adyacentes o por canales no adyacentes y
utilizando ademdas una combinacion de frecuencias. Este es el caso, por ejemplo, de la radiodifusion de
contenido analdgico en MW y una sefial digital en SW.

El Consorcio DRM ha decidido recientemente ampliar la norma DRM en las bandas de ondas métricas
(Bandas I y II), cuya especificacion estara disponible dentro de un par de afios.

Para mayor informacion sobre DRM, véase § 1.1 de la Parte 2.

2512 IBOCDSB

El sistema de radiodifusion sonora digital en la banda y en el mismo canal (IBOC DSB) (utilizado
exclusivamente en Estados Unidos de América) que funciona en MW y en la Banda II de ondas métricas
(Recomendaciones UIT-R BS.1514 y UIT-R BS.1114), conocido también como sistema HD Radio™, se
disefi6 para funcionar en tres modos, a saber: «hibrido», «hibrido ampliado» y «todo digital». El modo de
operacion depende de la frecuencia de radiodifusion, el uso actual del espectro y de las necesidades de
servicio del organismo de radiodifusion. El modo hibrido permite difundir a la vez programas idénticos en
formato analdgico y digital dentro del canal que ocupa actualmente la sefial analogica. El modo hibrido
ampliado permite, ademas de la difusiéon simultanea, anadir portadoras digitales mas cerca de la senal
analogica actual con el fin de obtener una mayor capacidad digital para audio y servicios de datos avanzados.
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El modo todo digital permite mejorar las capacidades de funcionamiento en el mismo canal después de
suprimir la sefial analdgica existente o cuando el canal no esté siendo utilizado para la retransmision
analogica.

El sistema IBOC DSB consta de cuatro componentes basicos, a saber: el codec, que codifica y decodifica la
sefial de audio; la codificacion FEC y el entrelazado, que ofrece robustez gracias a la redundancia y la
diversidad; el modem, que modula y demodula la sefial; y el mezclador, que proporciona una transicion
paulatina de digital a analégico, en el caso del modo hibrido o hibrido ampliado, o una sefial digital auxiliar,
cuando funciona en modo totalmente digital.

El sistema IBOC DSB presenta varias ventajas para los organismos de radiodifusion y para los oyentes. En
ondas métricas y hectométricas, el sistema tiene un audio de mayor calidad. La radiodifusion en ondas
métricas tiene una calidad similar a la de los CD y la radiodifusién en ondas hectométricas ofrece sonido de
calidad de ondas métricas. La radiodifusion presenta ademas una mayor robustez a la interferencia por
trayectos multiples en la banda de ondas métricas y al ruido del canal en la banda de ondas hectométricas.
Asimismo, el sistema permite a los organismos de radiodifusion ofrecer multidifusion, es decir introducir
hasta siete nuevos canales de audio digital ademas de la difusion simultanea de la programacion analdgica
existente. También les permite ofrecer datos relacionados con el programa, de modo que el receptor pueda
mostrar el nombre del artista, el titulo de la cancién y otra informacion. El sistema también permite a los
organismos de radiodifusion ofrecer servicios de datos avanzados, tales como informacion sobre el trafico o
meteorologica, actualizacion del sistema de navegacion, sobre la bolsa de valores, el almacenamiento y
reproduccion de audio y guias electronicas de la programacion.

Para mayor informacion sobre IBOC DSB, véase § 1.3 en la Parte 2.

2513 ISDB-Tg

El sistema de radiodifusion digital de servicios integrados — terrenal para la radiodifusion sonora ISDB-Tsgg,
(también conocido como sistema digital F de la Recomendacion UIT-R BS.1114, Anexo 3), se ha concebido
para la radiodifusion de sonido y datos alta calidad con gran fiabilidad incluso en el caso de la recepcion
movil. El sistema ha sido disefiado para ser flexible, ampliable y compatible con la capacidad de
radiodifusion de multimedios utilizando redes terrenales, y es conforme con los requisitos de sistema
estipulados en la Recomendacion UIT-R BS.774.

El ISDB-Tsg es un sistema robusto que utiliza modulacion OFDM, entrelazado bidimensional en la
frecuencia y en el tiempo y codigos de correccion de errores concatenados. La modulacion OFDM utilizada
en el sistema se denomina BST (transmision segmentada en la banda) — OFDM. El sistema es compatible
con la capa fisica del sistema ISDB-T para la radiodifusion de television digital terrenal. La anchura de
banda de un bloque OFDM, denominado segmento OFDM, es aproximadamente de 500 kHz. El sistema
consta de uno o tres segmentos OFDM, por lo que su anchura de banda es de aproximadamente 500 kHz o
1,5 MHz.

El sistema ISDB-Tsp consta de una gran variedad de parametros de transmision tales como el tipo de
modulacion de la portadora, la velocidad de codificacion del codigo interno de correccion de errores y la
longitud del entrelazado en el tiempo. Algunas portadoras se asignan para controlar las portadoras que
transmiten informacién en los parametros de transmision. Estas portadoras de control se denominan
portadoras TMCC.

El sistema ISDB-Tgp puede utilizar métodos codificacion audio de gran compresion tales como MPEG-2 de
Capa II, AC-3 y MPEG-2 AAC. Ademas, el sistema utiliza MPEG-2. Es compatible y tiene caracteristicas
comunes con muchos otros sistemas que emplean MPEG-2 tales como ISDB-S, ISDB-T, DVB-S y DVB-T.

Para mayor informacion sobre ISDB-Tgg, véase § 1.4 en la Parte 2.

2514 T-DAB

La radiodifusion sonora digital terrenal (T-DAB) se desarrolldé en el marco del proyecto Eureka 147,
(Sistema A digital de la Recomendacion UIT-R BS.1114) y ha sido concebido para proporcionar
radiodifusion digital multiservicio de elevada calidad para la recepcion en receptores fijos, portatiles y
situados en vehiculos. Se ha disefiado para funcionar en cualquier frecuencia hasta 3 000 MHz para la
transmision terrenal, por satélite, hibrida (por satélite y terrenal) y por cable. Se trata de un sistema de
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radiodifusion digital de servicios integrados (ISDB) flexible y de propoésito general que admite una gran
diversidad de opciones de codificacion de la fuente y el canal, datos relacionados con el programa de sonido
y servicios de datos independiente, de conformidad con los requisitos de servicio y de sistema generales y
flexibles estipulados en las Recomendaciones UIT-R BO.789 y UIT-R BS.774.

El sistema T-DAB es un sistema de radiodifusion de sonido y de datos robusto y que ofrece una muy elevada
eficiencia de espectro y de potencia. Utiliza técnicas digitales avanzadas para eliminar de la sefial de audio
original la redundancia y la informacion irrelevante para la percepcion, y luego aplica redundancia muy
controlada a la sefial transmitida para la correccion errores. Distribuye la informacion transmitida en los
dominios del tiempo y de la frecuencia con el fin de que el receptor obtenga una senal de alta calidad, aun en
condiciones graves de propagacion por multiples trayectos, ya sea en estado estacionario o movil.

La eficiencia en la utilizacion del espectro se logra mediante el entrelazado de sefiales de varios programas y
una funcién especial de reutilizacion de frecuencia que permite ampliar, practicamente sin limites, la
reutilizacion de frecuencias, utilizando para ello transmisores adicionales sincronizados y que funcionan en
la misma frecuencia radiada (SFN).

Para mayor informacion sobre la T-DAB, véase § 1.2 en la Parte 2.

2.6 Radiodifusion detelevision digital terrenal

2.6.1 Introduccion

La TV digital aparecié en 1994 en Estados Unidos de América y en 1996 en Europa y Japon, primero via
satélite y poco después por redes de television por cable y terrenales, basada en las especificaciones del
Comité de sistemas de television avanzados (ATSC), radiodifusion de video digital («DVB») y la
radiodifusion digital de servicios integrados (ISDB).

El indice medio de penetracion en los hogares de la UE en 2002 era de 32 millones (21%), de los cuales la
recepcion es de 21,5 millones (13,9%) por satélite; y 8,1 millones (5,2%) por cable; 2,6 (1,7%) terrenal. La
transicion a digital de la TV por satélite obedece a las leyes del mercado.

Con el advenimiento de la television digital, las autoridades publicas deben tener en cuenta el futuro e iniciar
los preparativos para que la transicion de la television analdgica a la digital se produzca de la forma mas
natural posible. En Estados Unidos de América se prevé cesar la radiodifusion de television analdgica en
febrero de 2009. Japén espera dejar de transmitir en analdgico en julio de 2011. Corea tiene previsto efectuar
la transicion de analdgico a digital en diciembre de 2012. Algunos paises de Europa ya han decidido imponer
una fecha limite en la que se interrumpira definitivamente la radiodifusion de television analdgica, dentro del
plazo acordado para toda la UE que vence el afio 2012. Brasil tiene previsto cesar la radiodifusion de
television analogica en 2016.

Asi pues, es indispensable que las autoridades gubernamentales estudien las repercusiones en materia de
politica, los servicios propuestos, el mercado (audiencia potencial y volumen de financiacion), la
disponibilidad de canales para la introduccion del servicio de television digital y, por supuesto, la integracion
técnica de este servicio en la red analdgica existente.

En la primera fase de esta transicion es preciso crear un marco reglamentario (ley u ordenanza) que rija la
introduccion de la television digital y especifique el nimero de multiplexores autorizados (varios canales de
radiodifusion por multiplexor, un multiplexor que ocupa el equivalente a un canal analdgico) y los tipos de
servicio.

La transicién del servicio de television que depende principalmente de la aplicacion de tecnologias
analogicas a uno basado en tecnologias digitales ha evolucionado a lo largo de los ultimos treinta anos. Esta
transicion del servicio de television es el resultado natural de la convergencia de las ciencias y las artes de la
television, las telecomunicaciones y la informatica a través de la utilizacion comiin de la tecnologia digital.

Las sefales de entrada y salida de los sistemas de television, en la camara y en el receptor, receptivamente,
son inherentemente analdgicas. Asi pues, es natural que se formule la pregunta «;por qué pasar a digital?».

Mientras que las degradaciones de las sefales analdgicas son acumulativas y las caracteristicas de estas
degradaciones causan que sea dificil distinguirlas de la sefal de video, la capacidad de regenerar un tren de
impulsos digital con exactitud hace que las sefiales digitales sean en teoria inmunes a la degradacion de
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fuentes externas. Los trenes de bits digitales pueden entrelazarse en un mismo canal. Este proceso de
entrelazado permite la emision, transmision, almacenamiento o procesamiento de sefiales auxiliares junto
con el video y el correspondiente audio. Ademas, pueden aplicarse técnicas de compresion basadas en
eliminacion de la redundancia a los servicios de video y audio digitales, lo que permite transmitir un servicio
de HDTV, varios servicios normales o una combinacién de HDTV y SDTV en un solo canal de
radiodifusion existente.

Con la llegada de la segunda y tercera generaciones de grabadoras de cintas de video digital de componentes
y sefiales compuestas, conmutadores, dispositivos de graficos animados y efectos especiales y el acuerdo
sobre una interfaz de sefiales digitales serie en 1990 se aceler6 la transicion hacia la produccion totalmente
digital. La produccion digital y la utilizacion de grabadoras digitales de cinta revolucionaron las practicas
habituales de los organismos de radiodifusion sobre la edicion con generacion multiple que ha pasado de
cinco generaciones de edicidn postproduccion utilizando tecnologia analogica a decenas de generaciones
utilizando tecnologia digital. La aplicacion de técnicas digitales ha reducido el tiempo necesario para la
configuracion de camara, pasado de horas a ser casi instantanea. Los sistemas de bibliotecas digitales hacen
que la ubicacidon del medio grabado sea transparente para el usuario. El control informatizado de todo el
proceso ha tenido una gran acogida en los sistemas de produccion y distribucion de programas, que permiten
un control preciso y la reiteracion de funciones.

Las tecnologias de radiodifusion digital se comenzaron a utilizar para la distribucion entre el estudio y los
emplazamientos de transmision, por enlaces terrestres o via satélite.

Asi pues, las ventajas de la radiodifusion de television digital terrenal (DTTB) son las siguientes:

Ademas de ofrecer mas canales que la television analodgica, la television digital terrenal (DTT) presenta
ventajas que probablemente alentaran a los telespectadores a comprar o alquilar un decodificador para poder
recibir:

a) I mégenes y sonido de mayor calidad — Un factor determinante del desarrollo de la DTT ha sido la
capacidad de transmitir television de alta definicion (HDTV) a los telespectadores. La HDTV con sonido
envolvente de alta calidad es el principal objetivo de todas las plataformas de comunicacidén, incluida la
radiodifusion terrenal, por satélite y por cable. La HDTV también es la tecnologia que se suministra en los
discos Blue-ray.

b) Nuevos programas atractivos — Los nuevos programas deben generar una atraccion real y suficiente
para capturar audiencias. Los tres tipos de canales que probablemente despertaran el interés del publico son
los siguientes: canales de tipo general que sean innovadores o diferentes de los existentes; mas canales
tematicos, que abarquen y resulten interesantes a una audiencia bastante amplia; y canales locales o
regionales, que respondan a las preocupaciones sociales, econdmicas, y politicas de los telespectadores en su
entorno geografico inmediato.

C) Portabilidad — En términos absolutos, ésta es la solucion técnica ideal: con una antena, integrada o
no en el dispositivo, puede recibirse television en exteriores y en cualquier lugar del hogar, e incluso en un
dispositivo de bolsillo. Ahora bien, en lo que respecta a la infraestructura de radiodifusion, resultaria muy
costoso, dado que los transmisores principales necesitas enlaces de retransmision adicionales para que todos
los telespectadores puedan recibir la DTT en la zona de cobertura de recepcion portatil.

d) Interactividad — Una de las caracteristicas de la DTT es que ofrece a los telespectadores servicios y
aplicaciones interactivas, es decir, permite el dialogo entre el telespectador y el proveedor de servicio, tales
como servicios informativos, transacciones, por ejemplo compras, juegos y servicios bancarios por
television. La convergencia tecnoldgica permitira en ultima instancia que la television se convierta en el
vector o receptaculo de multiples funciones. Sin embargo, la relativamente pequeiia tasa de asimilacion de
Internet en algunos paises donde estd disponible muestra que una parte de la poblacion es reticente a utilizar
tales servicios. Ademas, su desarrollo puede verse limitado también por las estrechas capacidades de las
frecuencias disponibles. Por otra parte, algunos opinan que el mando a distancia de la television no es el
instrumento mas facil de utilizar para navegar por programas o servicios interactivos, y se tardard algiin
tiempo antes de que se produzca alguna mejora en los tiempos de respuesta y conexion.

€ Movilidad — Una de las ventajas mas obvias de la radiodifusion terrenal respecto a otros medios de
radiodifusion es la capacidad de ofrecer recepcion movil en automoviles, camiones, buses y trenes.
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La transicion a la TV terrenal es la mas dificil debido a factores tales como la carencia de espectro en
determinadas zonas, el costo de conseguir una cobertura amplia, la capacidad relativamente limitada de la
red, la oferta de TV que ya ofrece la competencia y los errores comerciales cometidos.

No obstante, las diferencias en cada pais son considerables, especialmente en lo que se refiere a las variables
del mercado, como el indice de penetracion de redes de TV (terrenal, por cable y via satélite) y los modelos
comerciales (gratuitos o de pago), aunque también hay diferencias en las politicas nacionales en materia de
transicion a la radiodifusion digital. Por el momento, la TV digital ha crecido principalmente detras de la TV
por satélite de pago, mientras que la gratuita sigue representando menos del 20% de la recepcion total de TV
digital. A su vez, la TV de pago se ha visto impulsada por una programacion multicanal y de calidad, junto
con la subvencion de los decodificadores que ofrecen los operadores.

2.6.2 Descripcion delos sistemas deradiodifusion de television digital

Se han desarrollado distintos tipos de sistemas de television digital para la radiodifusion terrenal, entre los
que cabe citar los siguientes:

- ATSC DTV — Norma del Comité de sistemas de television avanzados — (Sistema A).
- ATSC-M/H — Norma del Comité de sistemas de television avanzados — movil y portatil.

- ChinaDTV — (GB 20600-2006: «Estructura de entramado, codificacion del canal y modulacion para
el sistema de radiodifusion de television digital terrenal».

- DVB-H - Radiodifusion de video digital movil.
- DVB-T — Radiodifusion de video digital terrenal — (Sistema B).
- ISDB-T — Radiodifusion digital terrenal de servicios integrados — (Sistema C).

- T-DMB compatible con T-DAB (Recomendacion UIT-R BT.1833, ETSI TS 102 427 y
ETSI TS 102 428).

- ISDB-Tsg — Radiodifusion digital de servicios integrados — radiodifusion sonora terrenal
(Recomendacion UIT-R BT.1833, sistema multimedios F).

- FLO - Enlace de ida tnicamente (Recomendacion UIT-R BT.1833, sistema multimedios M,
TIA-1099).

Para mayor informacion sobre los Sistemas A, B, C, véanse la Recomendacion UIT-R BT.1306 y el Informe
UIT-R BT.2035 — Directrices y técnicas para la evaluacion de sistemas de radiodifusion de television digital
terrenal. En la Recomendacion UIT-R BT.1833 — Radiodifusion de multimedios y aplicaciones de datos para
recepcion movil mediante receptores de bolsillo, se define la T-DMB como el sistema multimedios «A», la
ISDB-T de un segmento como el sistema multimedios «C», la ISDB-Tsg como el sistema multimedios «F»,
DVB-H como el sistema multimedios «H» y el enlace de ida tnicamente (FLO) como el sistema
multimedios «M».

Para mayor informacion véase la Parte 2.

26.21 ATSC

La norma de television digital del ATSC fue concebida para maximizar la capacidad de transmitir video y
audio de alta calidad y datos auxiliares por un solo canal de radiodifusion de television terrenal de 6 MHz.
Este disefio dio origen a la television digital de alta definicion (HDTV) y al sonido envolvente multicanal, asi
como a la capacidad de proporcionar radiodifusion de television con definicidon ordinaria y servicios de datos
e interactivos.

La modulacion 8-VSB para la radiodifusion terrenal se concibid para lograr una gran eficiencia espectral,
maximizar la velocidad de datos con un umbral bajo de portadora ruido (C/N) en el receptor, una elevada
inmunidad a la interferencia en el mismo canal y con canales adyacentes, y una gran robustez en lo que
respecta a los errores de transmision. Las caracteristicas de 8-VSB permiten utilizar canales DTV en un
entorno de espectro muy ocupado que contiene sefiales de television analogica y digital. Dado que la 8-VSB
requiere menos potencia, las estaciones de ATSC DTV pueden existir en canales en los que no podrian
funcionar las estaciones analdgicas debido a la interferencia. La eficiencia espectral y las caracteristicas de
potencia de la 8-VSB son fundamentales a la hora de convertir la transmision de radiodifusion terrenal de
analdgica a digital, dado que no se distribuye nuevo espectro durante la fase de transicion.
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El sistema ATSC utiliza la sintaxis del tren de transporte MPEG-2 para la paquetizacion y multiplexacion de
sefales de video, audio y datos de los sistemas de radiodifusion digital. El Protocolo de Informacion de
Programa y Sistema (PSIP) definido en la norma ATSC A/65, es una pequefla coleccion de cuadros
disefiados para funcionar con todo el tren de transporte (TS) de radiodifusion de television digital terrenal. Su
finalidad es describir la informacién a nivel de sistema y de eventos para todos los canales virtuales
(nimeros de canales no vinculados directamente con la frecuencia real del canal RF) que se transportan en
un determinado TS. Ademas, puede incorporarse informacion de canales analdgicos y digitales de otros
trenes de transporte.

La norma ATSC utiliza para la codificacion de video la sintaxis MPEG-2 (perfil principal a alto nivel). En el
Cuadro 1 se enumeran los formatos de compresion que admite la norma de television digital del ATSC.
Obsérvese que puede utilizarse video a velocidades de imagenes de 60,00 Hz y 59,94 (60x1 000/1 001) Hz.
También admite doble velocidad a las velocidades de imagenes de 30 Hz y 24 Hz.

CUADRO 1
Formatos de compresion
Lineasverticales Pixeles Relacién de aspecto Velocidad deiméagenes
1080 1920 16:9 601, 30P, 24P
720 1280 16:9 60P, 30P, 24P
480 704 16:9y 4:3 60P, 601, 30P, 24P
480 640 4:3 60P, 601, 30P, 24P

Para la codificacion de audio se emplea la norma ATSC — de compresion de audio digital (AC-3), definida
en la ATSC A/52B. La codificacion AC-3 mejorada (E-AC-3), que proporciona herramientas y capacidades
de codificacion adicionales, también se define en la Norma A/52B.

El ATSC ha desarrollado un conjunto de normas de radiodifusion de datos y la norma ACAP para los
servicios de television interactivos.

ATSC-M/H

La norma ATSC-M/H (A/153) sirve para prestar servicios de radiodifusion moévil/pedestre/de bolsillo
utilizando una parte de la cabida util ATSC 8-VSB a ~19,39 Mbit/s, de modo que el resto sigue estando
disponible para el servicio de television HD y/o varios servicios SD. El sistema M/H es un sistema de tren
doble — multiplexor de servicio ATC para los servicios de television digital existentes y multiplexor del
servicio para uno o varios servicios moéviles, pedestres y de bolsillo.

El servicio movil/portatil ATSC (M/H) comparte el mismo canal RF que el servicio de radiodifusion ATSC
descrito en la norma ATSC A/53. Para el M/H se emplea una parte del total de anchura de banda disponible
de 19,4 Mbit/s y se transmite por un transporte IP. En la Fig. 4 se muestra una descripcion general del
sistema M/H.
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Para mayor informacion sobre la norma ATSC, véase § 1.5 en la Parte 2.

2.6.2.2 ChinaDTV

La norma nacional China DTTB, «Estructura de entramado, codificacion del canal y modulacion para el
sistema de radiodifusion de television digital terrenal» fue publicada el 18 de agosto de 2006 por la
administracion de normalizacion de China y entr6 en vigor el 1 de agosto de 2007. El sistema ChinaDTV fue
concebido para ser inherentemente flexible y con capacidad para adaptarse a diversas formas de recepcion:
es capaz de efectuar tanto la recepcion fija como la recepcion movil, admite la aplicacidon simultanea en
canales adyacentes a un canal de TV analdgico, y el marco de una red monofrecuencia con el mismo
programa.

El sistema ChinaDTV tiene un disefio especial de la insercidon de intervalos de guarda de simbolos y de
encabezamiento de la trama de secuencias PN de tal modo que puede efectuar una estimacion y ecualizacion
rapida y eficaz del canal, codificacion de la verificacion de paridad de baja densidad (LDPC), transmision en
todo el espectro de informacidén sobre el sistema, etc. El sistema admite velocidades de datos entre
4,813 Mbit/s y 32,486 Mbit/s, de modo que puede aplicarse a la television de definicion ordinaria (SDTV) y
a la de alta definicion (HDTV). Asimismo, el sistema ha sido disefiado para la separacion actual entre
canales de TV en China, a saber, 8 MHz.

Es un sistema flexible para la correspondencia de constelaciones de 64-QAM, 32-QAM, 16-QAM, 4-QAM,
4-QAM-NR, la codificacion FEC LDPC (7488, 3008, (7488, 4512), (7488, 6016), la longitud del
encabezamiento de trama PN420, PN595, PN945 y dos tipos posibles de entrelazado convolucional, si se
desea, de muchas opciones. La recepcion movil es posible para 4-QAM-NR y 4-QAM e incluso para
16-QAM, asi como para 6rdenes de modulacion mas altos, siempre que se efectuen vastas mediciones en
laboratorio y pruebas en el terreno para distintas condiciones de canal.
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El sistema presenta una fuerte robustez en diferentes entornos, contra los ecos producidos por el terreno o los
edificios o las sefales en el mismo canal procedentes de transmisores distantes o en una SFN. Esta
caracteristica mejora la eficiencia en la utilizacion del espectro a la hora de planificar los servicios de
television digital en condiciones de espectro muy ocupado, con sucede en China.

El sistema ChinaDTV incluye la aleatorizacion para la dispersion de energia, codificacion de canal,
entrelazado, correspondencia de constelaciones, estructura de entramado, procesamiento de la informacion
de trama, procesamiento de sefiales en la banda de base y de sefiales RF en cada banda de television digital
de 8 MHz en el espectro de ondas métricas y decimétricas.

Actualmente estan en fase de desarrollo una serie de especificaciones de television digital terrenal, se estan
construyendo varias estaciones de transmision en las ciudades olimpicas, y en octubre de 2007 se inauguro
en Beijing la programacion de HDTV.

26.23 DVB-H

La fusion de servicios audiovisuales y de telecomunicaciones ya se ha producido, dado que muchos
operadores de telecomunicaciones tienen previsto ofrecer TV por xDSL. No cabe la menor duda de que el
usuario exigira en breve disponer de los servicios correspondientes cuando se desplaza. Cabe prever que los
servicios ofreceran una ventana de oportunidad de 8-15 afios (el plazo aproximado es de ocho afios desde
ahora hasta el momento en que deje de ofrecerse la difusion simultanea de TV analdgica en muchos paises,
mientras que los nuevos sistemas de radiocomunicaciones, cuyos requisitos se debaten haciendo referencia a
«4G», se desplegaran dentro de 10-15 afios suponiendo que la 3G tardara diez afos en alcanzar el punto de
ruptura). La oportunidad se debe a que la tecnologia celular asociada a la DVB-T/H tendra posiblemente
algunas de las capacidades esperadas de la 4G.

Para la prestacion comercial de servicios convergentes con movilidad, se recurre especialmente a la norma
DVB-T/DVB-H y al concepto de redes de comunicacion inalambrica (GSM/GPRS, UMTS) combinadas con
las redes de radiodifusion terrenal DVB.

En el nuevo entorno comercial y reglamentario, las actividades a mas largo plazo de los diversos grupos de
trabajo internacionales, tales como DVB y 3GPP, se ha visto frenada porque el sector estd tratando de
encontrar una forma de recuperar la inversion a mas corto plazo. El proyecto salvara esta tendencia reciente
con los ultimos avances tecnologicos, lo que permitira a la DVB en particular mantener su predominio en el
mundo como norma de radiodifusion gracias a que es preciso disefiar y probar la norma DVB-H, porque la
DVB-T esta siendo desplazada por la ISDB-T en cuestiones como la movilidad y consumo de energia.

El Departamento de Politicas de la Direccion de Politica Econdémica y Cientifica del Parlamento Europea ha
realizado un estudio sobre la TV movil (octubre de 2007).

Para mayor informacion sobre la DVB-H, véase § 1.7 en la Parte 2.

2624 DVB-T

El sistema de radiodifusion de video digital — terrenal (DVB-T) fue disefiado para ser inherentemente
flexible, con el fin de poder adaptarse a todos los canales: es capaz de recibir tanto en un canal despejado
como con planificacion entrelazada, es decir, en canales adyacentes a un canal de transmision analdgico,
incluso funcionar en el mismo canal para el mismo programa por transmisores diferentes (SFN).

El sistema de multiples portadoras (DVB-T) se disefid en principio para la separacion de canales en ondas
decimétricas utilizado en Europa, a saber, 8 MHz, y se ha adaptado para canales de 7 y 6 MHz. Dependiendo
de los parametros de codificacion y de modulacion, puede alcanzar velocidades de datos entre 20 y 30 Mbit/s
para ofrecer television digital de alta calidad a través de los canales de radiodifusion. También pueden
utilizarse velocidades de datos menores cuando se desee tener mayor robustez.

También permite la flexibilidad del servicio, con la posibilidad de recepciéon mediante antenas situadas en los
tejados y, si se desea, recepcion portatil. La recepcion movil es posible mediante la modulacion con
desplazamiento de fase en cuadratura (QPSK) y modulacion de orden superior, siempre que se efectiien
amplias mediciones en laboratorio y pruebas en el terreno para diferentes condiciones del canal.

Ademas, el sistema ha sido disefiado para ser robusto contra la interferencia causada por sefiales retrasadas,
ya se trate de ecos debidos al terreno o los edificios o sefiales de transmisores distantes en una SFN. Esta
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capacidad mejorara la eficiencia en la utilizacion del espectro al planificar los servicios de television digital
en situaciones con gran densidad espectral, como sucede en Europa.

El sistema DVB-T se caracteriza por una serie de parametros con los que se puede seleccionar un gran
variedad de valores de la relacion C/N y del funcionamiento del canal, lo que permite la recepcion fija,
portatil y mévil, con un término medio respecto a la velocidad binaria utilizable. La gama de parametros
permite al organismo de radiodifusion seleccionar el modo adecuado para la aplicacion del caso. Por
ejemplo, para la recepcion portatil se requiere un modo muy robusto (y, por tanto, una cabida util mas
pequefia). Cuando los servicios digitales estén entrelazados con los analdgicos (por ejemplo, en canales
adyacentes al analdgico) puede recurrirse a un modo relativamente robusto. Si el canal esta totalmente
disponible para la radiodifusion de television digital pueden emplearse modos menos robustos, con cabidas
utiles muy grandes.

Para mayor informacion sobre la DVB-T, véase § 1.6 en la Parte 12.

2625 ISDB-T

El sistema de radiodifusion digital terrenal de servicios integrados (ISDB-T) (utilizado en Japon) se ha
concebido para ofrecer un servicio de radiodifusiéon de video, sonido y datos de gran calidad tanto para
receptores fijos como para receptores portatiles/moéviles. El sistema es ademas flexible, ampliable y con
caracteristicas comunes/compatible con la radiodifusion de multimedios. El sistema es robusto dado que
utiliza modulaciéon de multiplexacion por division de frecuencias ortogonales (OFDM), entrelazado
bidimensional (en los dominios del tiempo y la frecuencia) y codigos de correccion de errores concatenados.

El sistema ISDB-T utiliza modulacion OFDM asociada con la segmentacion de la banda, denominado
OFDM con transmision segmentada en la banda (BST-OFDM). El sistema ISDB-T consta de 13 segmentos
OFDM, cada uno de una anchura de banda B/14 MHz (siendo B la anchura de banda del canal de TV
terrenal: 6, 7 u 8 MHz en funcién de la region), de modo que un segmento ocupa una anchura de banda
de 6/14 MHz (428,57 kHz), 7/14 MHz (500 kHz) u 8/14 MHz (571,29 kHz). El sistema consta de muy
diversos parametros de transmision para seleccionar el plan de modulacion de portadora, la velocidad del
codigo interno de correcciones de errores, la longitud del entrelazado en el tiempo, etc. Cada segmento se
asigna a una capa, para el cual puede seleccionarse un determinado conjunto de parametros de transmision.

El sistema permite la transmision jerarquica de hasta tres capas (Capas A, B y C). Los parametros de
transmision pueden modificarse en cada una de estas capas. En particular, los receptores moviles puede
recibir el segmento central de esta transmision jerarquica (denominado «One-Seg»). Dada la estructura
comun de cada segmento OFDM, un receptor de un segmente puede recibir «parcialmente» un programa
transmitido en el segmento central de una sefial ISDB-T (se denomina recepcion parcial al mecanismo
mediante el cual un receptor selecciona solo una parte de la anchura de banda de la transmision). El sistema
consta de tres modos de transmision (Modos 1, 2 y 3) cada uno con distintos intervalos de portadora con el
fin de ajustarse a las diversas situaciones tales como la longitud de intervalo de guarda variable segin esté
configurada la red y el desplazamiento Doppler que se produce en la recepcion movil.

El sistema utiliza la codificacion video MPEG-2 y la codificacion de audio avanzada (AAC) MPEG-2.
Ademas, adopta el sistema MPEG-2 para el encapsulado de trenes de datos. Asi pues, puede transmitir
simultaneamente distintos tipos de contenido digital, tales como sonido, texto, imagenes fijas y otros datos.
Es compatible y tiene caracteristicas comunes con otros sistemas que utilizan MPEG-2, tales como ISDB-S,
ISDB-C e ISDB-Tsgp.

Para mayor informacion sobre ISDB-T, véase § 1.8 de la Parte 2.

2626 T-DMB

La Republica de Corea ha creado una norma de video para los servicios de radiodifusion moévil de
multimedios, denominada radiodifusion digital terrenal de multimedios (T-DMB), que es totalmente
compatible con la T-DAB. La T-DMB se ha concebido para prestar servicios de video a usuarios en entorno
movil de manera compatible con un Sistema A de radiodifusion digital sonora (DSB). La AVC MPEG-4 es
conocida por tener una gran eficiencia de compresion, casi el doble que la MPEG-4 Parte 2 Visual
(ISO/CEI 14496-2). El sistema MPEG-4 BSAC es conocido por tener una eficiencia de compresion idéntica
a la de la AAC MPEG-4 (codificacion avanzada de audio) y se caracteriza por su funcionalidad adicional de
una fina escalabilidad. El formato binario para escena (BIFS) ofrece una capacidad de composicion flexible
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para diversos objetos multimedios junto con la capa de sincronizacion (SL) de MPEG-4 que permite
proyectos diferentes tipos de objetos multimedios para servicios interactivos. En el caso de servicio de audio,
el Sistema A DSB de la Recomendacion UIT-R BS.1114 utiliza MUSICAM, aunque el sistema T-DMB
emplee MPEG-4 BSAC o MPEG-4 AAC asi como MUSICAM para proporcionar servicios avanzados
complementados con imagenes fijas y textos.

Para mayor informacion véase el Informe ITU-R BT.2049 y el § 1.9.1 de la Parte 2.

26.27 Enlacedeida unicamente (FLO)

El sistema de enlace de ida unicamente (FLO) es una tecnologia de radiodifusion digital mévil concebida
para la recepcion movil de contenido multimedios en teléfonos moéviles con el fin de superar las limitaciones
fisicas del terminal movil, en particular el consumo de energia, la memoria, la movilidad y el tamafio del
terminal. Los elementos del servicio de FLO incluyen la recepcion de trenes de video y audio en tiempo real;
el acceso a servicios multimedios y contenido local y de area extensa en la misma portadora. El sistema FLO
se ha disefiado para poder efectuar el control de acceso, la gestion de suscripciones y servicios interactivos
via IP.

2628 ISDB-Tg

El sistema ISDB-Tgg, conocido como sistema multimedios «F» de la Recomendacion UIT-R BT.1833, se ha
concebido para prestar servicios de video, audio y datos de alta calidad, que pueden configurarse de manera
flexible. Ademas, permite utilizar un intérprete de guion para contenido enriquecido y ofrece un formato de
contenido y servicio flexibles en la radiodifusion de multimedios para receptores moviles.

Para mayor informacion, véase § 2.5.1.3.

2.7 Resumen
CUADRO 2
Norma Canales Banda Modulacién Normas aplicables
ATSC 6 MHz Onda métricas/ 8-VSB A/52, A/53,
decimétricas A/65, A/153
ChinaDTV 8 MHz Onda métricas/ OFDM GB 20600-2006
decimétricas
DVB-T 6,7y 8 MHz Onda métricas/ OFDM EN 300 744
decimétricas
DVB-H 5,6,7y 8 MHz Onda métricas/ OFDM EN 302 304
decimétricas
ISDB-T 6,7y 8 MHz Onda métricas/ | OFDM segmentada | ARIB STD-B31
decimétricas
T-DMB 1.75 MHz Ondas métricas/ OFDM ETSITS 102427y
1,5 GHz ETSI TS 102 428
FLO 5,6,7y 8 MHz Onda métricas/ OFDM TIA 1099
decimétricas
ISDB-TSB 0,43, 0,50, 0,57 MHz Onda métricas/ | OFDM segmentada ARIB STD-B29
1,29, 1,50, 1,71 MHz decimétricas
2.8 Evaluacion delos posibles sistemas de radiodifusion sonoray de television digital

En los ultimos tiempos se han propuesto diversos sistemas de radiodifusion digital en diferentes zonas del
mundo.

Todos los sistemas utilizados actualmente disponen de un sistema de codificacion muy eficiente con
capacidad para comprimir a la velocidad binaria necesaria para transmitir contenido digital a valores que son
compatibles con las caracteristicas de los canales radioeléctricos disponibles.
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En el caso de la radiodifusion de TV, en practicamente todo el mundo se ha adoptado la norma MPEG en sus
diversos niveles, aun cuando se han propuesto normas de codificacion mas recientes y quiza también mas
eficientes.

Los diferentes sistemas de transmision digital disponibles actualmente se han ido proponiendo en diferentes
momentos, y supuestamente los mas recientes se han mejorado tras el analisis de las ventajas e
inconvenientes de los propuestos con anterioridad.

A la hora de buscar la «aplicacion que arrase el mercado» de la radiodifusion digital, lo mas importante es la
capacidad de la norma digital de adaptarse a los posibles servicios de radiodifusion avanzados. En lo que
respecta a la radiodifusion de TV digital, esto incluye la interactividad, la difusion de datos y la recepcion
movil y portatil.

2.8.1 Evaluacion de sistemas concretos de radiodifusion sonoray de TV digital terrenal

Las normas disponibles de radiodifusion sonora y de TV digital pueden dividirse en dos grandes grupos:

- Basados en una sola portadora (como 8-VSB, utilizando en la norma ATSC-DTT de Estados
Unidos de América).

El sistema 8-VSB se basa en la codificacion de informacion digital que se desea transmitir utilizan
solo la amplitud (8 niveles). La sefial modulada se hace pasar por un filtro Nyquist, para reducir la
anchura de banda de la transmision.

- Multiportadora (varias evoluciones de la COFDM, en las que se basa la DVB-T y la DAB
adoptadas en Europa y en los paises que participaron en la CRR-06, ISDB-T — adoptada en Japon —
y otros codigos.

La COFDM se basa en dividir los datos entre un gran numero de portadoras dentro del canal de
funcionamiento. La informacion digital asociada a cada portadora se codifica luego en amplitud y fase (por
ejemplo, QPSK, 16-QAM, 64-QAM). Ademads, los datos digitales se transmiten simultineamente y se
asocian a las diferentes portadoras que constituyen un simbolo OFDM.

Los cédigos COFDM permiten la transmision a través del canal fisico de una sefial multiplexada, constituida
por varios contenidos que el receptor puede seleccionar y extraer.

Por otra parte, la sefial se redistribuye en muchas portadoras distribuidas por toda la anchura del canal, junto
con sistemas de recuperacion de errores para salvaguardar la integridad de los datos, por lo que es posible
considerar también los sistemas basados en COFDM, como DVB-T, para realizar redes SFN, en los que la
misma frecuencia se utiliza para la transmision por zonas de cobertura adyacentes y en que el
desvanecimiento resultante de la interferencia en el mismo canal entre sefiales procedentes de transmisores
que funcionan en la misma frecuencia puede recuperarse gracias a las caracteristicas del sistema COFDM. Se
han desplegado redes SFN comerciales (en DVB-T) en Australia y Espana.

Esta misma gran inmunidad a la interferencia hace que los sistemas de radiodifusion digital COFDM
también resulten adecuados para la recepcion movil. Las normas publicadas recientemente para la recepcion
en dispositivos moviles se enumeran en la Recomendacion UIT-R BT.1833. En este caso, se ha de prestar
atencion especial a preservar la vida de la bateria, los mecanismos de correccion de errores, etc. para
aumentar la robustez del sistema.

El ATSC ha desarrollado el sistema ATSC-M/H que permite a los organismos de radiodifusion utilizar el
canal DTV existente para prestar servicio a dispositivos moviles y de bolsillo de una manera compatible con
los receptores DTV que tiene gran parte de la poblacion.

Para mayor informacion, véase el Capitulo 1 de la Parte 2.

2.8.2 Sistemashibridos

Algunos sistemas de satélite utilizan la componente terrenal para mejorar la calidad del servicio, por
ejemplo, XM radio y Sirius. Para mayor informacién véase el Sistema E digital descrito en las
Recomendaciones UIT-R BO.1130 y UIT-R BS.1547. Otros sistemas utilizan este mismo enfoque.
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Capitulo 3

3 Aplicacion e implementacion de laradiodifusion digital

La radiodifusion y las telecomunicaciones se consideraban tradicionalmente mercados verticales
independientes. Con la convergencia digital, esto es, el transporte del mismo contenido digital por cualquiera
de estas redes, abre la posibilidad de crear nuevos mercados horizontales dentro de cada nivel de la cadena
de valores, tales como contenido, prestacion de servicios, funcionamiento de la red y terminales, lo que
genera grandes oportunidades de nuevos negocios. Por primera vez las personas pueden acceder a servicios
multimedios desde cualquier tipo de plataforma, ya sea fija, portatil y mévil, a un precio razonable.

La conmutacion, es decir, la transicion de la radiodifusion analdgica a digital, es un proceso complejo que
tiene repercusiones sociales y econdmicas ademas de las puramente técnicas. El desarrollo de la
radiodifusion digital es positivo dado que mejorara la mala calidad de los servicios, especialmente gracias a
la compresion digital, con lo que se consigue mejorar la eficiencia espectral y la cabida util de la red.

La transicién a la television y radio digitales debe ser un proceso integrador que comprenda diversas redes,
modelos comerciales y servicios, en particular la television en abierto, una mejor calidad de la imagen y
servicios de datos e interactivos. La interrupcion del servicio analdgico solo debe producirse una vez que la
radiodifusion digital haya alcanzado un indice de penetracion casi universal, teniendo en cuenta todas las
posibilidades mencionadas para minimizar el costo social. Al principio la intervencion politica debe
efectuarse a escala nacional, habida cuenta de las diferencias que existen en el mercado y las politicas de los
Estados Miembros de la zona radiodifusion. Ahora bien, la UIT también tiene una funciéon que desempenar,
en particular en vista de los aspectos del mercado interno. Las posibles contribuciones de la UIT son, entre
otras, el analisis comparativo, la normalizacion de equipos, la informacion al consumidor y la facilitacion y
fomento del acceso a los servicios de valor anadido.

La industria se encuentra en la fase de desarrollo tecnoldgico que permitird convertir en una realidad la
convergencia digital. Gracias a ésta, los proveedores de contenido de servicios podran proporcionar su oferta
a través de diversos mecanismos de comunicacion. Asi pues, los consumidores podran acceder a los servicios
utilizando diversos tipos de terminal para recibir contenido multimedios y acceder a mas servicios con un
mismo terminal. En consecuencia, las fronteras entre la radiodifusion regional y los sectores de
comunicacion electronica se estan borrando, lo que tendra un gran efecto en el futuro de la distribucion de
medios. Por consiguiente, es preciso elaborar meticulosamente las disposiciones reglamentarias para integrar
estos cambios en las mismas.

31 Consideraciones reglamentarias

La reglamentacion debe permitir la prestacion de servicios multimedios por todo tipo de redes de
comunicacion, garantizar que exista unas condiciones equitativas para todos los actores en los nuevos
mercados horizontales y corregir las imperfecciones del mercado. Para ello, es necesario adaptar las
estructuras politicas y reglamentarias existentes.

Es importante que la politica en materia de espectro (que habrd de tener en cuenta aspectos tales como las
adjudicaciones, las asignaciones y la liberalizacion) dé acceso a todos los proveedores de contenido de una
manera armonizada, abierta, transparente y no discriminatoria y ofrezca mecanismos para realizar una
comunicacion suficiente y adecuada. Para facilitar el desarrollo de servicios y comunicacion mundiales, asi
como lograr la compatibilidad y, economias de escala en la producciéon equipos, debe fomentarse la
utilizacion del espectro armonizado a escala mundial, sin que ello menoscabe la flexibilidad necesaria para
crear un entorno competitivo y tecnoldégicamente avanzado, a través de la gestion del espectro y la concesion
de licencias. Por otra parte, la utilizacion del espectro debe permitir que existan diferencias regionales en
cuanto a la cantidad de espectro necesario para suministrar contenido y servicios interactivos, dado que la
demanda y los intereses del consumidor varian segun la region.

Las redes de telecomunicaciones y de radiodifusion habian evolucionado hasta ahora por separado, mediante
normas y reglamentos de caracter vertical. La radiodifusion se refiere a la radio y la television mientras que
las telecomunicaciones se refiere a voz. Ultimamente también ha evolucionado la comunicacién de datos
dentro de su propio marco, denominado tecnologia de informacioén. Con el advenimiento de la era digital,
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estan desapareciendo las fronteras entre los servicios de telecomunicaciones, television y radio y
comunicacion de datos. Como consecuencia de ello, resulta cada vez mas dificil definir o clasificar las
futuras estructuras de comunicacion seglin el tipo de servicio que se suministra a través de ellas. En
consecuencia, para llevar a cabo la reglamentacion sera necesario recurrir a nuevas definiciones.

Asimismo, la reglamentacion debe permitir la prestacion de servicios multimedios a través de todo tipo de
redes de comunicacion (radiodifusion y mévil). De hecho, la utilizacion de la red aumenta y adquiere
flexibilidad cuando no esta ligada a la transmision de ciertos tipos de contenido. La ampliacion de la
utilizacién creard un aumento de las inversiones en la creacion de redes y en la mejora de la tecnologia.

3.2 Utilizacion eficaz del espectro radioeléctrico

La transmision de la radiodifusion analdgica a digital ya ha comenzado en algunos paises y cabe esperar que
se expandira por el mundo en los proximos afios. El plazo real de la radiodifusion simultanea de analdgico y
digital, es decir, la fecha en que cesaran las emisiones analdgicas, varia de un pais a otro (en lo que respecta
ala TV digital, muchos paises de Europa se ha fijado como objetivo 2010).

La transicion consiste en varias cosas, a saber:
- la activacion de la TV digital,
- la interrupcion de la TV analogica, y

- la reutilizacion del espectro de la TV analdgica («redistribuciony).

Este desarrollo traerd consigo una considerable capacidad para nuevos servicios, dado que el contenido
digital puede transmitirse en s6lo una parte de la anchura de banda necesaria para la transmision equivalente
en modo analdgico. Asi pues, resulta técnicamente viable ofrecer una programacion de TV digital mucho
mas amplia utilizando para ello menos espectro radioeléctrico. Por otra parte, se podra ofrecer nuevos tipos
de servicios digitales en el espectro de la radiodifusion digital durante la introduccion de la tecnologia
digital, pero mucho mas una vez que haya cesado la radiodifusion analdgica, aun cuando haya aumentado
considerablemente la programacién de television difundida (video). Asi pues se generaran nuevas
oportunidades de radiodifusion de television y radio, asi como de otros servicios interactivos en el entorno
fijo, portatil y movil, por ejemplo la difusion de datos IP y de servicios interactivos.

Las ventajas del futuro todo digital s6lo se apreciaran plenamente una vez que se haya interrumpido de
manera definitiva el servicio analdgico. La cuestion esencial sera garantizar la disponibilidad de muy
diversos servicios ofrecidos por distintos proveedores y garantizar, a su vez, el caracter abierto y neutral, lo
que permitird sentar las bases para la introduccion de servicios innovadores, la innovacion tecnologica y el
aumento de la competencia que redundara en beneficio del consumidor y de la economia en general.

3.3 Requisitos delos servicios de radiodifusion de sonido y television

331 Agpectosrelativosalared

La ventaja de la radiodifusion digital terrenal en lo que respecta a la portabilidad, movilidad y la recepcion
en receptores integrados y decodificadores, justifica plenamente el aumento de la cobertura terrenal. En
muchos paises la recepcion en los hogares de la radiodifusion analdgica se realiza por mecanismos
terrenales. En el caso de los hogares que solo desean recibir servicios digitales en abierto, habra una fuerte
expectativa de recibir estos servicios por mecanismos terrenales. Para ello puede utilizarse toda la
infraestructura existente de la red analdgica de terrenal.

El concepto de redes monofrecuencia (SNF) resulta eficaz a la hora de ahorrar espectro necesario para
ofrecer servicios a una zona geografica limitada.

Ahora bien, en el caso de la DVB-T, al disponer de dos modos 2K y 8K y varios intervalos de guarda, el
sistema ofrece herramientas eficientes para la planificacion de SFN con fines diversos, en particular la
recepcion movil. En el mundo de la radiodifusion es sobradamente conocido que, mediante el relleno de
espacios o repetidores, los transmisores pueden aumentar ficilmente la recepcion de manera totalmente
compatible con las futuras actualizaciones, y mejorar las posibilidades de recepcion portatil y movil. Esto
significa que la aplicacion y modificacion de la red para la recepcion movil o portatil puede efectuarse a un
costo razonable.
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Los usuarios estan habituandose rapidamente a un estilo de vida moévil. Las tecnologias 2G, 3G y las futuras
nos han ensefiado a utilizar la tecnologia moévil celular en nuestras comunicaciones cotidianas. Al recibir
servicios de datos mediante radiodifusion mévil por DVB-T/H junto con un canal de retorno 2G/3G, los
consumidores seran capaces de recibir nuevos tipos de servicios de contenido y con mayor interactividad. La
utilizacién conjunta de DVB-T/H y tecnologias de red celular ofrece a los consumidores servicios
personalizados con independencia del lugar en que se encuentren.

3.3.2 Agpectosrelativosal receptor

Probablemente habra cuatro tipos principales de receptores:

1 Aparatos de TV digital fijos y decodificadores para la recepcion fija utilizando antenas situadas en
el tejado o antenas fijas de interiores.

2 Aparatos de TV o radio portatiles.

3 Terminales instalados en vehiculos y terminales moviles de bolsillo, que posiblemente integren

funciones celulares 2G/3G.

4 Sistemas inalambricos moéviles/portatiles de banda ancha.

Los tipos 3 y 4, es decir, los terminales de bolsillo y portatiles, funcionaran con baterias y por tanto deberan
consumir poca energia. Asi pues, deberd prestarse especial atencion a que sea posible lograr un entorno
radioeléctrico de estas caracteristicas, y para que el terminal y la RF resulten convenientes y faciles de
utilizar. En particular, una de las mayores preocupaciones en lo que respecta a la TV en el entorno actual es
la ubicacion de los canales digitales por todo el espectro de ondas decimétricas, de modo que los canales
analogicos de alta potencia sean adyacentes a los digitales. Esto exige una muy alta linealidad de los
componentes de RF del terminal, lo que causa un consumo de potencia excesiva. Para aliviar
considerablemente esta situacion habria que tener una parte unificada del espectro reservada exclusivamente
para la radiodifusion digital portatil/movil de datos e inalambrica de banda ancha.

34 Aspectosrelativos ala compatibilidad de sistema

En lo que respecta a funciones mas sofisticadas, como las interfaces de programacién de aplicaciones
(«API»), debe fomentarse las soluciones de servicios de TV interactiva que sean compatibles y abiertas. Los
Estados Miembros decidiran si es necesario obligar a que se respeten ciertas normas para mejorar la
compatibilidad y la libertad de eleccion de los usuarios. De hecho, estos dos criterios contribuyen por igual a
la asimilacion por parte del consumidor de la radiodifusion digital en el caso de una transicion impulsada por
el mercado, lo que minimiza la necesidad de intervencion publica.

La compatibilidad de sistemas se consigue gracias a la introduccion de nuevas tecnologias y a la
convergencia de servicios.

Para mayor informacion, véase la Parte 2.

35 Componentes de los equipos de radiodifusién sonora digital

351 Transmisores

No es posible modificar los transmisores de sonido no lineales y utilizarlos para los sistemas digitales. Por
ese motivo, todos los transmisores de este tipo tienen que sustituirse durante el periodo de transicion.
Dependiendo del plazo de interrupcion, podrian instalarse algunos transmisores capaces de transmitir
simultaneamente en analdgico y digital. Desde la perspectiva de los organismos de radiodifusion, son
importantes los problemas econdmicos.

Los nuevos transmisores en las bandas de ondas decamétricas, hectométricas y kilométricas ya estan
preparados para transmitir en digital.

35.2 Antenasdetransmision

Durante el periodo de transicion, la utilizacion de antenas de banda ancha en las frecuencias de ondas
métricas, decamétricas y hectométricas no presenta dificultad alguna desde el punto de vista
técnico/econémico dado que no se requiere la intervencion tecnologica.
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Las antenas de banda estrecha en tales producen una atenuacidén importante y una rotacion de fase en las
portadoras digitales, lo que reduce la calidad. En este caso si es necesario efectuar una intervencion
técnica/economica en funcion de la potencia aplicada a la antena y el tipo de sistema utilizado.

En el caso de las emisiones en ondas kilométricas el problema real estriba en la anchura de banda de la
antena y en las dificultades técnicas y econdmicas correspondientes.

353 Receptores

El usuario espera conseguir un terminal facil de utilizar y a un precio asequible, que sea capaz de recibir
servicios de radiodifusion sonora analdgica y digital.

Los primeros terminales digitales de consumo aparecieron a finales de 2003.

En lo que respecta al mercado digital, por ejemplo en Italia, son de interés los terminales que funcionan en
ondas métricas y en una parte de la banda L (1 452 a 1 492 MHz).

Cabe esperar que la mayoria de los esfuerzos de la industria en el futuro inmediato se concentren en
receptores portatiles y moviles/de bolsillo, siempre que se disponga del espectro de frecuencias necesario.

Por otra parte, hay que tener en cuenta que este tipo de terminales necesitan redes integradas y plataformas
de servicio, dado que han evolucionado de manera independiente.

A este respecto, cabe sefialar en particular que:

- Las redes de telecomunicaciones se concentran en las comunicaciones alambricas e inalambricas
entre personas.

- Las redes de radiodifusiéon suministran programas de manera unidireccional a una audiencia
constituida por una masa de consumidores.

Las redes de datos atienden la demanda creciente de trafico Internet y de descarga de ficheros para uso
comercial e individual.

Durante la transicion de los sistemas analogicos a los digitales, las antenas de banda ancha para la recepcion
en las bandas de frecuencias de ondas decimétricas, métricas, decamétricas, hectométricas y kilométricas no
presentan dificultad alguna desde el punto de vista técnico/econdmico, ya que no se requiere la intervencion
tecnologica.

En cambio, las antenas de banda estrecha para la recepcion en ondas decimétricas, métricas, decamétricas,
hectométricas y kilométricas producen una atenuacion importante y una rotacion de fase de las portadoras
digitales, lo que disminuye la calidad.

3.6 Componentes de los equipos de radiodifusién de television digital

En lo que respecta a la radiodifusion de TV, puede considerarse que las normas de TV digital ya se han
acabado. Ahora es indispensable verificar en detalle la compatibilidad entre los diferentes fabricantes de
componentes de sistemas de transmision y la compatibilidad de los sistemas de transmision con los
decodificadores (STB) disponibles en el mercado.

3.6.1 Transmisores

Ademas de sustituir el modulador analdégico existente por uno digital, es necesario examinar con muchisimo
cuidado lo siguiente:

- La capacidad del sistema de funcionar en «amplificacion comuny, es decir, amplificar toda la sefial,
y no por separado las portadores que la componen (por ejemplo, portadoras de audio y video).

- La linealidad del sistema, con intermodulacioén reducida, que en los sistemas digitales se expresa
mediante el nivel de articulacion.

- La estabilidad y el ruido de fase producido por las fuentes de frecuencia de referencia.

- La capacidad de la l6gica de control del sistema de actuar de interfaz con los nuevos componentes
necesarios para efectuar la conversion a digital (es decir, el modulador digital).
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Ultimamente, gran parte de los equipos analogicos fabricados (la mayoria de los cuales para aplicaciones de
TV en ondas métricas y decimétricas) disponen de la caracteristica denominada «preparado para digital» que
indica que es adecuada para su conversion a digital. De todas formas, la viabilidad real de esta operacion y
los costos que ella implica se han de verificar en cada caso.

3.6.2 Antenasdetransmision

Los sistemas de antenas en ondas métricas y decimétricas utilizados en la radiodifusion de TV suelen ser en
general adecuados para funcionar con sefiales digitales en el mismo canal. En tal caso, no cabe esperar que
surjan grandes problemas en lo que respecta a la anchura de banda RF, dado que la anchura del canal es la
misma que la utilizada en la radiodifusion analégica. Podria ser necesario resintonizar la antena en caso de
que el canal en modo digital difiera del anteriormente utilizado en modo analédgico, o cuando el nuevo canal
digital se afiada a los canales analdgicos existentes sin reemplazar ninguno de ellos. Aun cuando numerosos
componentes de antena tengan caracteristicas de banda ancha, al cambiar la frecuencia de funcionamiento
dentro de la misma banda de frecuencias (Banda IV en ondas métricas o decimétricas o banda V en ondas
decimétricas) sera necesario verificar la sintonizacion de la antena. En muchos casos los posibles problemas
de incompatibilidad pueden resolverse sintonizando las caracteristicas de entrada, que podrian obtenerse
generalmente mediante dispositivos de sintonizacion especificos y la verificacion de la fase de la linea de
alimentaciéon. En otros casos se requerirda un nuevo disefio de antena para la nueva situacion de
funcionamiento.

En lo que respecta a los servicios DAB, éstos transmiten a frecuencias totalmente distintas (ondas métricas y
banda L) y, por ende, se necesitan antenas completamente nuevas. Dado que en la banda de ondas métricas la
anchura del canal es mas estrecha que la utilizada para TV, los sistemas de antena disefiados para la
radiodifusion de TV en ondas métricas parecen ser también adecuados para la radiodifusion de DAB en la
misma frecuencia.

3.6.3 Receptores

Los antiguos receptores de TV analdgicos pueden seguir utilizandose siempre que se emplee ademas un
decodificador conforme con la norma utilizada. Por consiguiente, la transicion de TV puede efectuarse de
manera paulatina.

Existen en el mercado aparatos de TV digital integrados para diversas normas.

3.6.31 Red dedistribucion

En el caso de la recepcion comunitaria, podria ser necesaria una nueva red de distribucion.

3.6.3.2 Antenasderecepcion

Normalmente no es necesario modificar la antena. Sin embargo, en ciertos casos, dependiendo de los
criterios de planificacion aplicados y la zona de servicio obtenida, si podria requerirse alguna modificacion.

3.7 Radiodifusion de datos

Consiste en el suministro de contenido multimedios directamente a un computador u otro tipo de dispositivo
digital. Para ello se instala una tarjeta de datos especifica en el dispositivo receptor que los convierte en un
formato adecuado para el computador u otro dispositivo digital. La utilizacion de Internet y la adopcion del
protocolo Internet ha revolucionado el mercado comercial de radiodifusion de multimedios en todo el
mundo. Existen diversas normas sobre radiodifusion de multimedios en fase de desarrollo en Europa,
Estados Unidos de América y Japén y en la UIT también ha comenzado la normalizacion.

Habida cuenta de las ventajas que presentan las tecnologias de radiodifusion digital no cabe duda de que la
transicion de analdgico a digital sera universal con el paso del tiempo. Los factores fundamentales para el
éxito de las tecnologias son la disponibilidad de mayor anchura de banda, receptores mas econdmicos,
utilizacion mas eficaz del espectro de frecuencias mundial y los problemas de compatibilidad con las redes
analogicas existentes.

Antes de efectuar la transicion de la radiodifusion analdgica a la digital, es indispensable efectuar un analisis
del mercado. El mercado y los consumidores desean servicios y tecnologias que sean de calidad y resulten



. UIT-R BT.2140-10F 39

utiles. Ahora bien, ha quedado demostrado que la radio y la TV digital presentan muchas ventajes en
comparacion con las analdgicas, entre las que cabe citar:

- Imégenes y sonido de mayor calidad.

- Nuevos programas atractivos.

- Portabilidad.

- Interactividad.

- Nuevos servicios.

- Menor potencia radiada de los transmisores.

Estos factores son favorables a la viabilidad del futuro mercado digital. Las tecnologias digitales ofrecen
oportunidades para nuevos servicios avanzados, como ha quedado demostrado por las empresas por Internet
(negocio electronico) y muchas empresas incipientes que satisfacen las diversas y sofisticadas necesidades de

los consumidores. Por otra parte, los actores deben tener en cuenta el consumidor y estar siempre dispuestos
a atender a los clientes y usuarios de las tecnologias.

Los problemas correspondientes tienen que ver con la multiplexacion y las velocidades binarias de datos,
video y audio con la consiguiente seleccion o utilizacidon de algoritmos, software y técnicas de compresion.
Estos problemas también pueden afectar al tipo de propagacion (por ejemplo, la ionosférica).

3.8 Servicios de radiodifusion parala recepcion movil

Existen sistemas multimedios para la recepcion modvil desde receptores de bolsillo desarrollados por la
Comision de Estudio 6 de Radiocomunicaciones, que se describen en los Anexos a la Recomendacion UIT-R
BT.1833 — Radiodifusion de multimedios y aplicaciones de datos para recepcion mévil mediante receptores
de bolsillo.

Para mayor informacion, véase también el Capitulo 2 de la Parte 2.

3.9 Aspectosrelativosa lainterferencia

3.9.1 Interferenciaen larecepcion libreen e entorno movil

Tras la experiencia obtenida en la calidad del servicio (QoS) de la radiodifusion terrenal estacionaria
(analdgica) durante muchos afios, los futuros usuarios de los servicios de radiodifusion moévil exigiran un
mayor nivel de QoS (imagenes de TV mas nitidas y sonido de mayor calidad) y que dicho nivel se mantenga
en el entorno movil, donde las reflexiones multitrayecto y los desplazamientos Doppler introducen una BER
considerable en el tren de datos.

Cabe sefialar que estos sistemas no se utilizaran exclusivamente para recibir contenido de radiodifusion en el
sentido tradicional, sino que también seran capaces de ofrecer descargas sin errores de coédigo fuente
adquirido e incluso de codigo ejecutable, que obviamente debe llegar incolume al cliente.

La aplicacion en la practica de técnicas de mitigacion de, por ejemplo la interferencia, no es trivial, pero ya
se han obtenido varias soluciones en algunas de las nuevas normas/especificaciones.
39.2 Efectodelainterferenciaen el entorno deusuario

Los receptores de audio o video suelen verse afectados por interferencia local causada por el ruido artificial
y/o por otros servicios. La eficiencia de los sistemas puede mejorarse reduciendo la causa de la interferencia.

El PC, el teléfono moévil y/o los electrodomésticos (maquinilla de afeitar eléctrica, horno microondas, etc.)
son los equipos que mas causan interferencia a los receptores de audio y video fijos y portatiles.

La Comision de Estudio 6 de Radiocomunicaciones esta estudiando el efecto de la interferencia de la
transmision por la linea eléctrica (PLT). Para reducir este efecto, cada administracion tiene que considerar la
posibilidad de definir y aplicar valores de proteccion adecuados.
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Capitulo 4

4 Cuestionesrelativasa latransicion

En general, las necesidades y obligaciones en materia de especto, tecnologias y legislacion de los servicios
de radiodifusion digital han determinado su implementacion.

4.1 Disponibilidad de espectro
4.1.1 Consideracionesrelativasalaradiodifusion digital

4111  Convergenciatecnoldgica

Con la introduccion de técnicas y tecnologias digitales en la radiodifusion digital son cada vez menores las
diferencias entre los sistemas de radiodifusion digital, los computadores y las telecomunicaciones, lo que
hace posible la convergencia tecnologica de estas aplicaciones.

Cada tecnologia ofrece oportunidades diferentes segun el tipo de servicio, ya sea sonido, television, datos
adicionales, etc.

Como los servicios digitales ofrecen, en principio, mejor calidad y/o mas programas en la misma anchura de
banda, los organismos de radiodifusion tienen la posibilidad de ofrecer nuevos servicios atractivos ademas de
la radiodifusion.

Por otra parte, las tecnologias de los servicios de telefonia mévil pueden ofrecer servicios similares a la
radiodifusion, aunque con una calidad limitada para la recepcion portatil.

4112  Obligaciones

En algunos paises se han impuesto algunas obligaciones para transmitir ciertos canales por determinadas
redes. Algunos organismos de radiodifusion opinan que la imposicion de estas obligaciones a las redes
digitales ayudaria a la transicion tecnologica a digital, dado que el usuario espera recibir el mismo servicio
que en analdgico. Ahora bien, los operadores de red han manifestado su inquietud acerca de la proporcion de
estas medidas y la falta de una compensacion adecuada. En cualquier caso, la obligacion habra de definirse
claramente.

4113 Der echos de autor

Por regla general, la transmision tanto en digital como en analdgico (simultaneamente) de servicios
protegidos por derecho de autor conlleva el pago adicional de derechos de autor aun cuando haya pocos o
ningln telespectador. Esta obligacion puede parecer una forma de desalentar la prestacion o aplicacion de
servicios. Convendria alentar a los titulares de los derechos y sus representantes a ofrecer condiciones
adecuadas cuando se trata de la transmision simultanea en analdgico y digital a través del mismo mecanismo
de transicion en el marco de la transicion. Las futuras licencias de derecho de autor deben facilitar ademas la
modificacion o incorporacion de complementos a los servicios y datos con el fin de mejorar la accesibilidad
de los usuarios con necesidades especiales.

El desarrollo de la radiodifusion digital también puede verse limitado porque al ciudadano le resulte
imposible obtener acceso legal a los programas de TV producidos en paises distintos al suyo de residencia.
Aunque tal acceso es técnicamente posible, en algunos casos, no estan autorizados por los titulares de los
derechos debido a la naturaleza territorial del derecho de autor.

4114  Diversidad delosserviciosderadiodifusion digital

La radiodifusion digital resultard atractiva a distintos segmentos de consumidores si se ofrece una gran
variedad de servicios que no estan disponibles, o lo estdn solo parcialmente, en analdgico, tales como:

- recepcion fija, portatil y movil,

- mayor calidad de audio e imagenes, en particular television panoramica y de alta definicion;
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- servicios de datos e interactivos, especialmente «servicios de la sociedad de la informaciony;

- transmision de un mayor nimero de programas y, por ende, mayor diversidad de programas y mas
contenido regional y local.

Esta diversidad de servicios digitales contribuird a aumentar el atractivo de la TV digital, aparte de los
servicios multicanal y especiales de pago. Estos ultimos han sido los servicios de TV digital predominantes
desde los inicios del mercado, pero en general no han sido determinantes cuando se disponia de varios
canales analdgicos. Hacer maxima la diversidad de servicios digitales contribuira a diferenciarlo del
analogico y a atender las necesidades de los distintos segmentos de la poblacion y los mercados que se
interesan por otro tipo de servicios de television digital.

Las autoridades publicas pueden fomentar la disponibilidad de contenido de valor anadido en redes de TV de
muy distintas maneras.

En primer lugar, garantizar que la informacion gubernamental esté cada vez mas disponible. Mucha de esta
informacion resulta valiosisima para los ciudadanos y a menudo se obtiene a bajo precio. Es posible basarse
en la labor realizada sobre el cibergobierno y garantizar que la informacion tenga el formato adecuado para
verse en TV. Las medidas adoptadas por los Estados Miembros pueden crear una masa critica y reducir los
costos gracias a las economias de escala. Esto implica soluciones compatibles y horizontales, en la medida
de lo posible «independientes de la plataformay, para facilitar el intercambio entre las administraciones.

En segundo lugar, las iniciativas adoptadas por Estados Miembros en esferas tales como contenido
electronico, cibergobierno, ciberensefianza y cibersalud, pueden fomentar la asociacion entre los sectores
publico y privado para la prestacion de contenido de valor afiadido, relacionado o no con el gobierno, por
redes de radiodifusion digital.

En tercer lugar, es posible estimular la competencia de servicios a través de la aplicacion de disposiciones
regulatorias nacionales e internacionales sobre el acceso por terceros a las redes e infraestructura de
comunicaciones electronicas. Los servicios pueden comprender la programacion tradicional y servicios
interactivos, tales como mensajeria, que permite la interaccion entre usuarios, lo que estimularia su
asimilacion a través de los efectos directos de la red.

Por 1ltimo, los formatos panoramicos y de alta definicion también fomentaran la adopcion de la television
digital por parte del consumido.

4115  Gestion del espectro

La reducida disponibilidad de espectro para la radiodifusion terrenal es a la vez una justificacion y un desafio
importantes para la transicion.

La situacion del espectro varia segun la region. En zonas donde el espectro estd muy ocupado la transmision
simultdnea es mas dificil, por lo que es mayor la presiéon para interrumpir los servicios analdgicos cuanto
antes.

Lo normal hasta ahora ha sido que la gestion del espectro esté bajo el control de los gobiernos nacionales.
Ademas, en la UIT se lleva a cabo un alto grado de coordinacion internacional de la gestion del espectro.
Estos foros internacionales se concentran en dos aspectos principales:

— evitar la interferencia transfronteriza;

- promover la disponibilidad de servicios y equipos de comunicaciones a escala mundial y/o regional,
mediante la armonizacion de las bandas de frecuencia utilizados para fines especifico.

En la gestion del espectro, es preciso distinguir entre los problemas relativos a la «atribuciony,
«adjudicacion» y «asignacion». Véanse, respectivamente, los numeros 1.16, 1.17 y 1.18 del RR.

La atribucion se refiere a los tipos de servicio que se suministran por determinadas bandas del espectro
(movil terrestre, fijo por satélite, radioastronomia y otros), cuya armonizacion obedece a decisiones que se
adoptan a escala internacional. Ahora bien, con el avance de la tecnologia y la evolucién de mercado, la
distincion entre los diferentes servicios resulta cada vez mas dificil, en particular debido a la convergencia
digital, lo que exige la adopciéon de métodos mas flexibles para la atribucion del espectro. Aunque es mucho
mas general, este problema afecta a la transicion. Por asignacion de frecuencia se entiende la concesion de
derechos a una estacion para la utilizacion de determinadas frecuencias.
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La organizacion real de la transicion y el plazo para cesar la transmision analogica son factores importantes.
En la Region 1 y algunos paises de la Region 3 la prestacion de servicios analdgicos en un pais puede limitar
la utilizacion de las mismas bandas de frecuencia en otro. Este conflicto entre las prioridades de distintos
gobiernos nacionales es particularmente agudo en el caso de las sefiales de radiodifusion, dado que éstas
suelen recorrer largas distancias debido a su elevada potencia y que se transmiten en frecuencias bajas
(bandas de ondas métricas y decimétricas). Por tanto, el avance de la transicion en estos paises, y de los
beneficios de la misma, puede verse frenada por la transiciéon mas lenta en paises vecinos.

Las discusiones técnicas sobre las cuestiones relativas a la coordinacion comenzaron hace algunos afios en la
UIT. En particular, se celebr6 una Conferencia Regional de Radiocomunicaciones de la UIT en dos
reuniones, para toda la zona de radiodifusion europea, Africa y paises adyacentes, con el fin de examinar la
planificacion actual de la coordinacion de frecuencias para la radiodifusion terrenal (el «Plan de Estocolmo
de 1961» y de Ginebra de 1989 y sus ulteriores actualizaciones), con el objetivo de facilitar la transicion a
digital y preparar la situacion después de la interrupcion definitiva de la transmision analdgica. La primera
reunion se celebré en 2004 y la segunda en 2006. Las negociaciones intergubernamentales tuvieron un
caracter técnico y las decisiones no se basaron necesariamente en objetivos politicos comunes, cuyos
resultados quizd no sean acordes con la evoluciéon del mercado. La seleccion de los mecanismos de
coordinacion con arreglo a estos criterios técnicos pudiera también dar lugar a la exclusion de dos
alternativas, con la consecuente reduccion de la competencia de mercado y el bienestar de los consumidores.

En este contexto, parece justificada la creacion de orientaciones politicas sobre la gestion del espectro y la
transicion con el fin de lograr los objetivos del mercado interno, y en particular resolver los tres aspectos
mencionados: mecanismos de asignacion, organizacion y plazos para la transicion. Esto contribuiria a aclarar
los aspectos cruciales de la transicion, en particular para quienes resultara beneficioso, cuando y cémo. De
este modo se alcanzara cierto grado de seguridad para todos los implicados y se logrard establecer sus
respectivas responsabilidades

4.1.2 Consideraciones generales sobrela planificacion de la radiodifusion

Seglin se menciond antes, existe una tendencia general a la introduccion de técnicas digitales para sustituir la
radiodifusion analégica. Ahora bien, dado el gran nimero de receptores de la difusion existentes y la larga
vida util de los mismos, parece evidente que la transicion de analdgico a digital no se producira rapidamente
en todos los paises. De hecho, se espera de la transicion lleve muchos afios en la mayoria de los paises. Por
consiguiente, es necesario considerar muy detenidamente la forma de gestionar la transicion para garantizar
los resultados deseados. Asimismo, es necesario examinar con detenimiento el periodo de transicion desde la
situacion donde todas las transmisiones son analdgicas hasta la situacién donde todas son digitales, si lo que
se desea es evitar que se produzca interferencia perjudicial en la recepcion de radiodifusion.

Cabe destacar que en el contexto de la transicion es necesario considerar dos fases independientes. La
primera fase se produce al introducir las transmisiones digitales en las bandas de radiodifusion, que estan
ocupadas en mayor o menor medida por transmisiones analogicas que permanecen funcionando. La segunda
fase consiste en el cese de la transmision analdgica lo que genera la oportunidad de introducir nuevas
transmisiones digitales. Las consideraciones de planificacion seran probablemente muy distintas en estas dos
fases pero, por el momento, solo se dispone de informacion suficiente para efectuar un examen detallado de
los diferentes enfoques para la primera fase.

A preparar la primera reunion de la Conferencia Regional de Radiocomunicaciones (CRR-04), el Grupo de
Tareas 6/8 elabord una contribucion en la que se mostraban diferentes casos de planificacion.

En la segunda reunion de la Conferencia Regional de Radiocomunicaciones (CRR-06) se cred un plan para
la radiodifusion digital terrenal de sistemas de television, DVB-T en la Banda III (ondas métricas) y en las
Bandas IV y V (ondas decimétricas), y un plan para la radiodifusiéon sonora digital terrenal, T-DAB, en la
Banda III (ondas métricas) en la Region 1 y ciertos paises de la Region 3, denominado Plan de Ginebra-06.
Este texto puede consultarse en la siguiente direccion Internet:
http://www.itu.int/ITU-R/conferences/rrc/rrc-06/plan_process/index.html.
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4.2 Principios de la planificacion dela radiodifuson

421 Consideracionesgenerales

La planificacion de los servicios de radiodifusion analdgica terrenal durante las Conferencias de Estocolmo y
Ginebra se baso en el concepto de «asignacion» definida en el nimero 1.18 del RR:

«Autorizacion que da una administracion para que una estacion radioeléctrica utilice una
frecuencia o un canal radioeléctrico determinado en condiciones especificadas.»

En el contexto de elaboracion de un plan a partir de una planificacion de asignaciones, una asignacion
consiste en un (solo) emplazamiento de transmisor (especificado mediante la longitud y la latitud), con una
determinada potencia radiada efectiva (p.r.e.), una altura efectiva de la antena, etc. Estos parametros se
seleccionan para garantizar la recepcion aceptable (o cobertura) de un determinado programa en una zona
conexa, situada normalmente alrededor del lugar donde se halla el transmisor. Ahora bien, la cobertura
deseada de la asignacion no se tiene explicitamente en cuenta en la fase de elaboracion del plan y, en
principio, no puede determinarse hasta tanto no se haya terminado el plan.

Dado que ahora se estd prestando mayor atencion a la necesidad de un plan para conseguir la proteccion de
una determinada zona de cobertura, y como las técnicas ofrecen posibilidades mas amplias de planificacion,
en concepto de planificacion de asignaciones ha sido objeto de un examen minucioso, hasta evolucionar
hacia un concepto parecido pero mas flexible, denominado «planificacion de adjudicaciones». El concepto
de adjudicacion se define en el nimero 1.17 del RR:

«Inscripcion de un canal determinado en un plan, adoptado por una conferencia competente, para
ser utilizado por una o varias administraciones para un servicio de radiocomunicacion terrenal o
espacial en uno o varios paises 0 zonas geograficas determinados y segin condiciones
especificadas»

Abhora bien, para evitar dificultades en lo que respecta a la competencia de las administraciones en territorios
ajenos esta definicion, en el contexto de la planificacion de servicios de radiodifusion terrenal, significa:

«Inscripcion de un canal determinado en un plan, adoptado por una conferencia competente, para
ser utilizado por una administracion para un servicio de radiocomunicacién terrenal en su propio
territorio 0 en zonas geogréficas dentro de su territorio, y segin condiciones especificadas.»

422  Coberturadeunazona de adjudicacion

La planificacién de adjudicaciones puede utilizarse para garantizar la proteccion contra interferencia de una
determinada zona durante la elaboracion del plan. La cobertura de una adjudicacion puede lograse mediante:

- Una red monofrecuencia (SFN) constituida por un grupo de transmisores cuya posicion y
caracteristicas técnicas se conocen con precision al elaborar el plan, por haberse determinado la
infraestructura del transmisor. En este caso, el potencial de interferencia de la red puede
representarse por un conjunto de asignaciones que forman la SFN.

- Un solo transmisor de caracteristicas conocidas en un lugar predeterminado. La interferencia
potencial se representa mediante la asignacion.

- Una red monofrecuencia (SFN) constituida por un grupo de transmisores cuya posicion y
caracteristicas técnicas se desconocen al elaborar el plan. En este caso, el potencial de interferencia
de la red puede debe representarse mediante una red de referencia.

- En el caso en el que la zona de cobertura sea pequefia pero no se haya tomado decision alguna
acerca del emplazamiento del transmisor ni de otras caracteristicas, la interferencia potencial puede
representarse mediante un solo transmisor.

Véase la Recomendacion UIT-R SM.1050-1.

423 Puntosde prueba dela adjudicacién

Una vez decidida la zona de cobertura de una adjudicacion, debe delimitarse explicitamente su contorno
mediante puntos de prueba. Estos puntos de prueba sirven para varios propodsitos.
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En primer lugar, los puntos de prueba de la adjudicacion definen la posicion geografica, la forma y el tamafio
de la misma, esto es, el «contorno de la adjudicaciony:

- A tal efecto, se han de especificar puntos de prueba utilizando, segin proceda, un conjunto
acordado de fronteras nacionales o lineas costeras (contenidas en el IDWM de la UIT), mediante su
longitud y latitud expresadas en grados, minutos y segundos.

- La zona de adjudicacion se representara por el poligono (o poligonos) definidos por los puntos de
prueba especificados (que seran los vértices de cada poligono). Dado que solo puede tratarse un
nimero limitado de puntos de prueba, la correspondencia entre el poligono (o poligonos) y la
cobertura deseada quizd no sea exacta, por lo que dichos puntos se habran de seleccionar
meticulosamente para delimitar la zona de adjudicacion con un grado suficiente de precision.

- Los puntos de prueba de un determinado poligono deben ordenarse de tal manera que al dibujar
lineas rectas entre puntos consecutivos, se dibuje un poligono cerrado sin que sus lados intersectan
y contengan la zona de cobertura considerada. Esto significa que las coordenadas del primer y
ultimo puntos de prueba deben ser idénticas (es decir, representan el mismo punto fisico), es decir,
el poligono se «cierray.

En segundo lugar, al efectuar los calculos durante la planificacion en aquellos casos en los que la
interferencia potencial de la adjudicacion se representa mediante redes de referencia en lugar de asignaciones
reales, se utilizaran puntos de prueba para las posiciones de la fuente de interferencia relacionada con la
adjudicacion. De esta forma podra evaluarse la interferencia potencial de la adjudicacion.

En tercer lugar, para efectuar los célculos durante la planificacion, se habran de calcular el nivel de
interferencia causada por otras adjudicaciones o asignaciones en los puntos de prueba de la adjudicacion del
caso. Por ese motivo deben de estar separados a una distancia «razonable». Esto significa que deben
representar una «buena» aproximacion de la zona de cobertura considerada, en el sentido de que toda
interferencia potencial dentro del poligono (es decir, la zona de cobertura) no serd superior a la que se
produzca en los puntos de prueba, lo cual no podra garantizarse si éstos estan demasiado separados. Por otra
parte, una separacién demasiado pequeiia seria «exagerado» y solo dara lugar a calculos superfluos.

4.24 Radiodifusion sonoradigital en bandas decamétricas

En la CMR-03 se decidié fomentar la introduccion de Digital Radio Mondiale (DRM) en el servicio de
radiodifusion en las bandas de ondas decamétricas a condicion de que se cumplieran las relaciones de
proteccion estipuladas en la Resolucion 543 (CMR-03).

Los Grupos de Coordinacion oficioso y las Uniones de Radiodifusion han deliberado en diversas ocasiones
acerca de las diferentes formas de abordar la transmision de DRM en las bandas de ondas decamétricas. Por
el momento atn no se ha encontrado un método que presente ventajas reales respecto a los procedimientos
existentes en el Articulo 12 del RR.

Asi pues, se ha comenzado a introducir las transmisiones DRM mediante el procedimiento de coordinacion
oficioso descrito en el Articulo 12. Este procedimiento confiere la mayor flexibilidad a los organismos de
radiodifusion al planificar las transmisiones de DRM, por cuanto pueden seleccionar segiin su criterio
cualquier nueva frecuencia utilizando los procedimientos existentes y bien conocidos. Toda interferencia
imprevista que se cause a los servicios analdgicos existente se resuelve a posteriori utilizando estos
procedimientos de coordinacion oficiosos. Ademas, permite a los organismos de radiodifusion modificar una
frecuencia analdgica existente a la modulacion digital para una parte de la transmision.

En el futuro, a medida que aumente el nimero de transmisiones digitales, habra que considerar otras
estrategias.

4.3 Calidad del servicio

Una parte importante de garantizar la calidad de cualquier transmision de radiodifusion es la supervision de
las senales transmitidas dentro de la zona de cobertura del caso. En el caso de los servicios analogicos, esto
se ha conseguido utilizando un receptor de alta calidad. La intensidad de la sefial recibida se lee mediante un
sensor calibrado, mientras se efectua una evaluacion subjetiva de la calidad de la sefal. Esta evaluacion
consistia desde siempre en que una persona situada en la zona de recepcion sintonizara el receptor a la
frecuencia del servicio considerado y luego observara y/o escuchara la sefial en tiempo real. Ultimamente, se
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ha sustituido este método manual por receptores programados o controlados a distancia, sin intervencion
humana, para recibir las sefiales y registrar su intensidad, junto con una muestra de la sefial recibida. La
transicion a digital permite automatizar totalmente la supervision de la recepcion.

44 Aspectos econdmicos de la utilizacién del espectro

Para mayor informacién, véase el Informe UIT-R SM.2012 — Aspectos econdmicos de la gestion del
espectro, y la Resolucion 9 de la CMDT-06 — Grupo Mixto del UIT-R y el UIT-D para la gestion del
espectro.

Véase ademas la Parte 2.

45 Consideracionesrelativasalasalud y la seguridad y otras de car acter juridico

Durante la transicion de la radiodifusion analdgica a la digital es preciso tomar las debidas precauciones para
que los sistemas de transmision sean conformes con todas las normas y recomendaciones en vigor relativas a
los limites de los peligros de radiacion electromagnética y la salud y seguridad de los operarios y el publico
en general.

En la Recomendacion UIT-R BS.1698 se indican las precauciones que se han de tomar. En la Parte 2 se
resume una parte importante de esta Recomendacion.

4.6 Transicién de analdgico a digital
4.6.1 Difusién simultanea de servicios en analégico y en digital

46.1.1 Ventgaseinconvenientesdeladifusion simultanea

Existen varias formas posibles de realizar la difusion simultanea. En este Informe consideraremos solo las
siguientes:

- Difusion simultanea monocanal: se transmite por un mismo canal las versiones analdgica y digital
del mismo contenido.

- Difusion simultanea multicanal: se transmite el mismo contenido en analdgico y en digital por dos
canales (posiblemente adyacentes). El concepto de difusion simultanea multicanal puede ampliarse
utilizando, por ejemplo, bandas MW para la sefial analogica y ondas decamétricas para el contenido
digital, o viceversa.

En la Parte 2 se da un ejemplo de difusion simultinea DRM.

4.6.1.2 Ventagjaseinconvenientes de lasredes monofrecuencia (SFN)

La principal ventaja es utilizar s6lo un canal RF para suministrar el mismo contenido por toda una zona de
cobertura. El inconveniente mas importante es que el contenido ha de ser exactamente el mismo y no es
posible ofrecer servicios locales o regionales.

4.6.1.3  Disponibilidad de espectro

En algunos paises, donde las bandas de radiodifusion estan congestionadas, la transicion puede resultar
dificil, por lo que las administraciones deberan encontrar las soluciones del caso.

4.6.2 Posbles mecanismos paraimplantar laradiodifusion digital

En el caso de la radiodifusion con AM en las bandas de ondas decamétricas, hectométricas y kilométricas,
todas las frecuencias existentes estan, al parecer, ocupadas. Podrian utilizarse las mismas frecuencias para las
transmisiones analdgicas que para las digitales. Ahora bien, la interferencia causada a otras estaciones, o la
causada por otras estaciones a las existentes, no debe rebasar los valores utilizados en los planes de
frecuencia en vigor. Para el sistema DRM, el valor adecuado a titulo provisional parece ser —7 dB.

El parametro mas importante al decidir cuando pasar a digital es la disponibilidad de receptores capaces de
decodificar la sefal digital. Por ese motivo, es necesario un periodo de transicion durante el cual las
emisiones se transmitiran en analdgico y en digital.
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Cuando el numero de receptores digitales haya alcanzado, digamos, el 95% de todos los receptores o de
todos los telespectadores, podran interrumpirse definitivamente los servicios analogicos.

Para la introduccion de la T-DAB la situacion es algo mas sencilla. Para este tipo de servicio de
radiodifusion sonora digital algunos paises prevén utilizar ciertos canales de TV en la Banda III (sobre todo
el canal 12) y canales en la banda L (c/a 1,5 GHz).

Durante el periodo de transicion se mantendran las transmisiones analdgicas en la banda FM (en muchos
paises de Europa, de 87,5 MHz a 108 MHz). Transcurrido ese periodo esta banda podra utilizarse para las
transmisiones digitales.

Un problema mas dificil de resolver parece ser el de la television digital terrenal. En la mayoria de los paises
europeos occidentales todos los canales de television disponibles se utilizan para las transmisiones
analogicas. En algunos paises existen canales libres entre el canal 61 y el 69, dado que esta parte se utilizaba
para otros servicios.

Otra posibilidad seria utilizar canales que estaban restringidos durante la planificacion de la TV analdgica,
las denominadas restricciones de planificacion (conocidos como canales «TABO» en Estados Unidos de
América).

Sin embargo, la estrategia podria variar sobremanera segun la region de la zona de planificacion e incluso en
funcion del pais.

En general, al sustituir la transmision analdgica existente por una digital en la misma zona de cobertura y con
la misma calidad de servicio, la potencia radiada sera menor.

4.6.3 Descripcion general delatransicion

En el campo de la radio y la television (a los que se hace referencia con el término «radiodifusiony), se
entiende por «conmutacion» al proceso de transicion de la radiodifusion analogica a la digital, que comienza
con la introduccion de la digital y termina con el cese de la radiodifusion analdgica. Muchos son los caminos
que pueden seguirse en lo que respecta a la velocidad y la duracion del proceso, las partes implicadas en el
mismo y el grado de intervencion del Estado.

Cada pais sigue el camino que considera mas adecuado, influenciado a menudo por su tradicion local en el
ambito de la radiodifusion.

Lo ideal seria que el cese definitivo de la radiodifusién analogica se produjera cuando la digital hubiese
alcanzado un indice de penetracion generalizado y fueran muy pocos los hogares que mantiene receptores
analogicos, pues de lo contrario se produciria un regresion social, si muchos hogares se quedaran sin poder
recibir servicios de TV o radio; también podrian darse repercusiones econdémicas negativas si para tratar de
evitar esa consecuencia negativa se aplicaran medidas en materia de politica publica que produzcan
distorsiones o sean onerosas.

La conmutacion no implica una mera transicion técnica. Dada la funciéon que cumplen la TV y la radio en las
sociedades modernas, su incidencia no sera sélo econdmica, sino también social y politica. La conmutacién
afecta a todos los segmentos de la cadena de valores de la radiodifusion, desde la produccion de contenido a
la transmision y la recepcion. Todos estos eslabones se han de actualizar para poder implantar la
radiodifusion digital. El principal problema reside en el lado receptor, es decir, sustituir o actualizar el
inmenso nimero de receptores analogicos instalados. Para ello puede recurrirse a receptores digitales
integrados, o «decodificadores», conectados al aparato de TV analdgico. Ademads, a menudo sera necesario
adaptar también los puntos de conexidn (antenas, parabdlicas, cableado, ...).

Los casos de conmutacion de la TV y la radio son muy diferentes. La penetracion del mercado de TV digital
es mucho mayor. La TV analdgica y digital se suministra por diversas redes, principalmente por cable,
satélite o terrenales (en las bandas de frecuencia de ondas métricas y decimétricas). El contenido audiovisual
digital también puede transmitirse por Internet y, aunque aun es marginal, por redes de la linea digital de
abonado (DSL). Cada red presenta sus ventajas e inconvenientes. Por consiguiente, la conmutacion de
television es un proceso «multired» o «multiplataforma» y la TV digital no es sinéonimo de la TV digital
terrenal. Ahora bien, el debate suele girar en torno a la TV terrenal dadas las posibilidades que existen de
recuperar el espectro actualmente utilizado por la TV analogica terrenal, y la tradicional intervencion estatal
en este ambito.
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Tampoco hay que confundir la TV digital con la TV interactiva. La primera se refiere al tipo de red de
comunicacién y es el objeto del presente Informe, mientras que la segunda se refiere a determinados
servicios que pueden prestarse por dicha red. En la practica, el despliegue de redes y de servicios estan
relacionados. Por ultimo, cabe sefialar que la TV digital no es siempre una TV de pago; en muchos Estados
Miembros también se ofrece TV digital en abierto.

En cuanto a las ventajas de la radiodifusion digital, algunas tienen que ver con el proceso de conmutacion
propiamente dicho, mientras que otras s6lo se haran patentes al final, cuando cese la radiodifusion analogica.
Todas las ventajas se derivan de la posibilidad de efectuar el procesado y la compresion digitales de datos, lo
que permite utilizar de manera mas eficiente la capacidad de la red que en el caso de las sefiales analogicas.
Esta caracteristica puede aprovecharse de diversas maneras. En primer lugar, permite ofrecer servicios de
radiodifusion nuevos o mejores: programacion adicional, mejores programas, imagenes y audio de mayor
calidad, servicios de datos e interactivos, con inclusion de los servicios similares a Internet y de la «sociedad
de la informacion». En segundo lugar, fomenta la competencia y la innovacion en el mercado, gracias a la
aparicion de nuevos actores en el mismo a diferentes niveles en toda la cadena de valores, por ejemplo,
nuevos organismos de radiodifusion o programadores de aplicaciones interactivas.

Por otra parte, la conmutacion conlleva beneficios especificos para algunas categorias de actores en el
mercado: la reduccion de los costos de transmision, la oportunidad de mayores ventas de receptores digitales,
y la mayor facilidad de almacenamiento y procesamiento de contenido. De hecho, las posibles ventajas y
dificultades varian seglin los interesados, asi como el contexto local y las redes de que se trate.

En cualquier caso, la conmutacion entrafia a corto plazo costos y dificultades considerables dimanantes de la
necesidad de: la actualizacion técnica de todos los segmentos de la cadena de valores y el examen de los
mecanismos y enfoques relativos al espectro; el desarrollo de servicios atractivos que aumenten la demanda
sin la cual el proceso general resultaria insostenible desde el punto de vista econémico y politico; y superar
el escepticismo e incluso la reticencia de algunos actores industriales y ciudadanos, que consideran un riesgo
cambiar la situacion del sector de radiodifusion.

Actualmente, la transicion a la radiodifusion digital se ha visto influenciada por la situacién en que se
encuentra el sector de la informacién y las comunicaciones, caracterizado por una reducida disponibilidad de
capital. Esto elimina una parte de la presion que se ejerce para acelerar la conmutacion con el fin de liberar
espectro. Ademas, el posible mercado de TV interactiva y servicios convergentes estad tardando cierto tiempo
en materializarse y la voluntad del consumidor para pagar por ellos sigue siendo incierta.

En resumen, en algunos paises la evolucion es mas lenta de lo previsto y se han manifestado dudas acerca del
plazo para el cese de la radiodifusion analdgica. Llegara el dia en que la radiodifusion de TV y radio sera
totalmente digital, pero es dificil saber cudndo y como. En algunos paises de la UE la conmutacion puede
llevar mucho tiempo y su resultado atn es incierto. Por ejemplo, la cantidad de espectro que se recupere y su
reatribucion mas eficiente dependera de la coyuntura politica y del mercado.
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Apéndicel
alaPartel

Estudios de caso

Descripcion general alos estudios de caso nacionales

En este Apéndice se presenta una descripcion general del enfoque adoptado en varios paises y la situacion
actual de la radiodifusion de television terrenal digital (DTTB).

A continuacion se resumen las medidas tomadas en cada pais.

Para mayor informacion, véase la Parte 2.

1 Australia

Australia da servicio a través de una amplia red analdgica PAL-B, y tltimamente mediante una red digital
DVB-T (modo con portadora de 8k, 64-QAM, 2/3 6 3/4 FEC). Los emplazamientos de transmision de
radiodifusion de television terrenal funcionan en ondas métricas y decimétricas con una frecuencia de
barrido de 7 MHz y actualmente transmiten simultdneamente sefales analdgicas y digitales. Australia tiene
previsto introducir la television digital, mediante siete redes de television digital en muchas zonas — cinco
para sustituir las redes analdgicas existentes, mas dos nuevas redes digitales. Los servicios de television
digital comenzaron a ofrecerse el 1 de enero de 2001 en las principales areas metropolitanas y ha ido
extendiéndose paulatinamente a las demas regiones.

Una caracteristica del despliegue de transmisores en este pais es que un elevado porcentaje de la poblacion
recibe sefales de unos cuantos transmisores de «estacion principal» de gran potencia que dan cobertura a
superficies de hasta 150 km. En el caso de los servicios digitales, los niveles de potencia radiada de dichos
transmisores alcanza los 100 kW p.r.e. en ondas métricas y los 1250 kW p.r.e. en ondas decimétricas.
Ademas, se recurre mucho a estaciones principales de gran potencia para dar servicio a zonas con poca
cobertura. Estas pueden estar formadas por tecnologia de red multifrecuencia (MFN) o de red
monofrecuencia (SFN).

La HDTYV es una de las caracteristicas fundamentales de la television digital terrenal en Australia y ha sido
uno de los factores que han impulsado la asimilacion de la television digital. E1 Gobierno de este pais se ha
comprometido a garantizar que la television digital tendra un precio lo mas asequible posible. Se exige a los
organismos de radiodifusion que ofrezcan un minimo de programacion en alta definicion, para los
telespectadores que disponen de aparatos HDTV, y que transmitan también en formato SDTV. La
programacion en el formato SDTV proporciona a los telespectadores la capacidad de acceder a funciones
adicionales de la radiodifusion digital y, ademas, les brinda una forma mas econémica de obtener servicios
digitales.

El Gobierno de Australia ha anunciado que el 31 de diciembre de 2013 cesaran las transmisiones analdgicas.

2 Brasil

Antes que nada, cabe destacar que la planificacion de canales en este pais no es especifica de la norma
DTTB, dado que contempla las peculiaridades de cada norma DTTB existente. La DTTB sustituira la TV
analdgica actual utilizando para ello las bandas de frecuencia en ondas decimétricas (canales 14 a 69). Las
estaciones de DTTB tendran una zona de servicio similar a las estaciones analdgicas existentes. Para la fase
de transicion se ha optado por la difusion simultdnea de los canales analdgicos existentes y los nuevos
canales digitales.

En junio de 2006, el Gobierno de Brasil adoptd por Decreto N.° 5820, la norma de television digital ISDB-T
(Sistema C de la Recomendacion UIT-R BT.1306) para la transmision terrenal. Para la codificacion de video
se utiliza la Recomendacion UIT-T H.264 (MPEG-4/AVC) y para la codificacion de datos un sistema
innovador que armoniza a escala internacional las interfaces de programacion de aplicaciones (API) con el
desarrollo de software intermedio local.
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Para facilitar la transicion, hasta el mes de diciembre de 2006 la Agencia Nacional de Telecomunicaciones
(Agéncia Nacional de Telecomunicagdes — Anatel) puso a disposicion 1 893 canales digitales. Esta labor
sigue en curso y hasta 2013 habra mas de 6 100 canales digitales en Brasil. Habida cuenta de que cada canal
analogico debe tener su correspondiente digital, mas de 12 200 canales, analdgicos y digitales, deberan estar
disponibles durante el periodo de «difusion simultdnea.

El 2 de diciembre de 2007 comenz6 a funcionar el primer sistema oficial de DTT de Brasil en la ciudad de
Sdo Paulo, y en el segundo semestre de 2008 habia 10 organismos de radiodifusiéon comerciales activos en la
ciudad. Aunque las transmisiones de prueba comenzaron en mayo de 2007, la fecha de lanzamiento oficial
del sistema adoptada por el Gobierno de Brasil es el 2 de diciembre.

El sistema de transmision digital de Brasil presenta caracteristicas importantes, como imagenes de alta
definicion y de resolucion normal, servicio de datos, comunicacion interactiva, servicios portatil y movil, con
la flexibilidad técnica necesaria para atender a los telespectadores.

Las autoridades brasilefias consideran esencial mantener el modelo de TV gratuita y abierta para que la
DTTB tenga aceptacion y pueda redundar en beneficio de toda la sociedad.

En 2007, mas del 85% de los 56,45 millones de hogares de Brasil tenia aparatos de TV con capacidad para
recibir solamente el servicio de TV gratuita en abierto, lo que constituye una prueba fehaciente de la
importancia del modelo de TV gratuita en el pais.

3 Bulgaria

Se permitira la difusion simultanea entre la radiodifusion de TV analdgica y digital terrenal pero durante un
afio a lo sumo, salvo en zonas rurales remotas.

La transicion en dos fases a la radiodifusion de TV digital terrenal permitira que ésta se haga de manera
paulatina.

Los seis operadores nacionales con licencia de redes MFN/SFN DVB-T y DVB-H deberan garantizar la
cobertura de toda la poblacion en las quince zonas de adjudicacion: los tres primeros antes de diciembre
de 2012 y el resto antes de junio de 2015.

Veintisiete redes SFN regionales se encargaran de dar cobertura al 90-95% de la poblacion en quince zonas
de adjudicacion: las primeras doce SFN antes de enero de 2010 y las otras quince SFN antes de diciembre
de 2012.

La solicitud de licencia para la radiodifusion de HDTV digital terrenal deberan presentarse antes de
diciembre de 2011 y las licencias se otorgaran poco después.

Se alienta la prestacion de aplicaciones y servicios interactivos.
El cese definitivo de todas las transmisiones de TV anal6gica terrenal tendra lugar en diciembre de 2012.

La transicion a la radiodifusion de TV digital terrenal debera concluirse antes de junio de 2015, fecha en la
que se determinara los beneficios reales de la tecnologia digital.

4 Canada

Canada adopté la norma ATSC en 1997. La primera estacion comercial de DTT comenzé a transmitir en
Toronto a principios de 2003. Hoy en dia hay unas dos docenas de estaciones de DTT por todo el pais que
transmiten a los principales mercados, tales como Toronto, Montreal, Vancouver y Ottawa. Alrededor del
33% de la poblacién puede recibir al menos una estacion DTT canadiense. La Comisioén de Radiotelevision y
Telecomunicaciones de Canada (CRTC) ha decidido que en Canada la TV analdgica se interrumpira
definitivamente el 31 de agosto de 2011. Para cumplir el plazo estipulado por la CRTC, la mayoria de las
redes de television estan planificando de manera activa.

El Centro de Investigacion de Comunicaciones esta realizando las transmisiones de prueba mediante redes de
transmision distribuidas, tales como redes monofrecuencia (SFN) y repetidores en el mismo canal digital
(DOCR). La finalidad de estas pruebas es identificar las soluciones necesarias para superar las dificultades
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en cuanto a la cobertura debidas al terreno y explorar las posibilidades en la zona para la recepcion pedestre
y movil de servicios DTT.

5 Alemania

La DTTB se lanzo oficialmente el 1 de noviembre de 2002 y, a finales de 2008, todas las transmisiones eran
completamente digitales, basadas en la norma DVB-T. El modelo comercial es la radiodifusion en abierto.
La planificacion de canales del pais se basa en el marco de los derechos de frecuencia nacionales dimanantes
del Acuerdo de Ginebra de 2006 (GE-06), en el que se recurre de manera predominante al concepto de
servicio «portatil en exteriores» (RPC-2 segtin el Plan de Ginebra, mas una o dos asignaciones por ciudad
para los transmisores de alta potencia). Este concepto de servicio permite, en general, la recepcion en
interiores en las aglomeraciones alemanas, que representan la mitad de la superficie total, en las que suelen
haber disponibles mas de veinte programas digitales con calidad de definicion normal (SD). Fuera de estas
aglomeraciones, la DVB-T puede recibirse como «portatil en exteriores» o mediante una antena orientable.
En lo que respecta a la HDTV, ya se han iniciado las primeras transmisiones de prueba. También se han
realizado ensayos de la transmision de programas radiofonicos con multiplexacion DVB-T.

Existen diversos tipos de receptores en el mercado, desde dispositivos USB para PC de mesa y portatiles,
pasando por aparatos de TV pequefios y portatiles de bolsillo y para vehiculos (cuya pantalla tiene un
diametro de 5 a 7 pulgadas), hasta decodificadores y aparatos de TV independientes para la recepcion
estacionaria (que suelen ser de pantalla plana). En mayo de 2008 aparecieron en el mercado los primeros
receptores de DVB-T integrados. Ademas, ahora los sistemas de navegacion de vehiculos vienen equipados
con un receptor DVB-T.

La interrupcion del servicio analdgico comenz6 en Berlin-Brandenburgo en agosto de 2003. A finales de ese
afio ya habia unos seis millones de personas que podian recibir 26 canales digitales en calidad SD en la
ciudad de Berlin y el Estado Federal de Brandenburgo. Esta ha sido la primera interrupcion de la television
analogica terrenal del mundo. Este logro puede atribuirse en parte al Gobierno, que decretdé que el servicio
seria totalmente gratuito y que regald, en 2003 solamente, decodificadores a los hogares mas pobres. En
ningin caso se subvenciono la compra de receptores de DVB-T. A finales de 2007, mas del 85% de la
poblacion del pais (68 millones de personas) recibia television digital terrenal. Para esa fecha se habian
vendido mas de nueve millones de receptores. El éxito de la DVB-T en Alemania se debe al hecho de que el
publico general tenia acceso a numerosos programas gratuitos en idioma aleman. En 2008, el 16,8% de los
hogares de Berlin-Brandenburgo utilizaban la DVB-T.

En otras zonas metropolitanas las transmisiones de DVB-T comenzaron en 2004. Uno de los elementos
fundamentales del enfoque adoptado por Alemania era la implantacion del servicio de radiodifusion digital
region por region, al principio después de un periodo de transicion anunciado de solo seis meses y luego sin
periodo de transmision simultanea. A finales de 2008, la conmutacion se habia concluido integramente (dos
afios antes de lo previsto).

A finales de 2008 se espera haber vendido alrededor de 15 millones de receptores de DVB-T desde el
lanzamiento del servicio. No obstante, para la recepcion del servicio de TV primario en los hogares (pantalla
plana de grandes dimensiones en el salon) en el 90% de los casos los alemanes siguen utilizando la TV por
satélite o por cable.

6 Guinea

El avance de la radiodifusion por satélite ralentiza el proceso de transicion de la radiodifusion de television
terrenal analogica a digital. Sin embargo, se sigue considerando la posibilidad de lanzar la DTTB. Se han
examinado dos alternativas, a saber, interrumpir definitivamente el sistema analégico y construir
completamente una red digital, o implantar un sistema hibrido (analdgico y digital). La Gltima opcion parece
ser la mas adecuada para los paises en desarrollo. En lo que respecta a la planificacion de canales y las
plataformas, la norma DVB-T se considera menos cara y con mas ventajas para los paises en desarrollo
durante el periodo de transicion. Esta permitira una consulta regional més fructifera entre paises adyacentes
con el fin de armonizar las instalaciones técnicas que habran de utilizarse al introducir los equipos de
radiodifusion digital.
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7 Italia

Los servicios de DTTB programados comenzaron en diciembre de 2003. La planificacion de canales se basa
en la norma Europea DVB-T. A nivel nacional hay seis multiplexores en funcionamiento, que transportan
mas de 42 canales de TV. Con el paso de los afios han ido apareciendo decenas de canales digitales locales.
La cobertura actual de las sefiales digitales es de mas del 70% de la poblacion en total. En el modelo, se
ofrece tanto TV gratuita como servicios de pago, que se introdujeron un afio después del inicio del sistema.
A finales de 2006 habia cuatro millones de decodificadores instalados en los hogares del pais, lo que
significa que el 20% de los hogares dispone de aparatos de TV digital.

Los organismos de radiodifusion ofrecen una gran variedad de servicios interactivos basados en MHP, tales
como teletexto digital, noticias, previsiones meteorologicas, encuestas de audiencia y EPG. Ademas, el
Gobierno (tanto la Administracién central como la local) estd haciendo experimentos con los servicios de
«t-gobierno» (servicios gubernamentales electronicos que aprovechan la interactividad del aparato de TV)
con el fin de reducir la brecha digital.

La interrupcion definitiva de la radiodifusion analdgica se programara probablemente para 2012. La
Administracion de Italia presentd en septiembre de 2008 un plan para la interrupcion nacional. El 31 de
octubre de 2008 se llevo a buen término el cese de las transmisiones analdgicas en la region de Cerdena. La
proxima region totalmente digital serd la region del Valle de Aosta, cuyo plazo para el cese se decidira en la
primavera de 2009.

8 Japon

La radiodifusion de TV terrenal es un medio fundamental en Japon, donde existen 48 millones de hogares y
100 millones de aparatos de TV. Los organismos de radiodifusion terrenal han creado muchas estaciones de
retransmision para ofrecer la maxima cobertura a través de este archipiélago montafioso, donde existen mas
3 000 emplazamientos de transmision. Debido a que las estaciones de retransmision analdgicas existentes
utilizan de manera intensiva los canales en ondas decimétricas, resulta imposible asignar canales digitales sin
efectuar la transicion. Por ese motivo, muchos canales de TV analdgicos se han visto obligados a desplazarse
a otros canales de ondas decimétricas. Asi pues, la transicion a digital de la television terrenal es sumamente
importante en Japon.

La planificacion de canales en el pais para la radiodifusion de television digital terrenal (DTTB) se basa en
los criterios de planificacion de la norma ISDB-T.

Desde el comienzo de la DTTB en diciembre de 2003 en las tres principales areas metropolitanas de Tokio,
Nagoya y Osaka, la cobertura de servicio ha ido en expansion; al mes de diciembre de 2007, mas del 90% de
los hogares tenian cobertura. Hasta 2011 se crearan estaciones de retransmision mas pequefias, afio en que
concluira la transicion a la radiodifusion totalmente digital. El cese de la radiodifusion analdgica esta
previsto en la reglamentacion para 2011.

La ISDB-T, que es el sistema de transmision DTTB utilizado en Japoén, es un sistema jerarquico, lo que
permite atribuir una parte de la banda a la recepcion fija (principalmente HDTV) y el resto para la recepcion
con dispositivos de bolsillo (denominada «One-Segy).

Por ejemplo, los programas HDTV puros generan un formato 1080i que comprende mas del 90% de todos
los programas en el canal general de NHK. Ademas, todos los organismos de radiodifusion retransmiten
datos con informacion diversa sobre estilos de vida e informacion complementaria de los programas.

Los receptores de HDTV para automoviles aparecieron en el mercado en 2005, y en agosto de 2008 habia
1,8 millones de receptores de TV para automoviles.

El servicio One-Seg para receptores de bolsillo, que utiliza el segmento central de la sefial ISDB-T, comenzo
en abril de 2006. Los receptores One-Seg aparecieron en el mercado en 2006, y en agosto de 2008 habia mas
de 40 millones de tales receptores.
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9 Meéxico

En México, la radiodifusion de sonido y television es necesaria para proporcionar estos servicios en las
mejores condiciones tecnoldgicas posibles, lo que redunda en beneficio de la poblacion. Por esta razon,
en 1999 se cred el Comité Consultivo de tecnologias digitales para la radiodifusion (en adelante, el Comité),
en el que el sector privado y el gobierno analizan y evalian por consenso el proceso de desarrollo y
transicion adoptado en otros paises. En el afio 2000, el Comité definié los compromisos con tales acuerdos;
se han realizado pruebas experimentales de la tecnologia digital para radio y television.

Por otra parte, el Comité participd en varias reuniones de la Comision de Estudio 6 de Radiocomunicaciones,
que facilitéo la informacion técnica necesaria para evaluar el nivel de desarrollo de las normas digitales
analizadas en la UIT. Ademas, el Comité se reunié con ingenieros de tecnologia de TV digital con el fin de
conocer de la fuente directa las ventajas e inconvenientes de cada norma, asi como la situacion relativa al
proceso de transicion dimanante de la disponibilidad y costo de los equipos.

El Comité consideré que disponia de los elementos necesarios para recomendar la adopcion de la norma de
television digital terrenal (DTT) y su politica de transicidn; el acuerdo correspondiente se publico el 2 de
julio de 2004. En dicho Acuerdo se establece lo siguiente: la adopcion de la norma A/53 sobre ATSC; el
proceso de transicion con garantias juridicas para todas las partes interesadas; condiciones objetivas para la
supervision del proceso con el fin de evaluar el desarrollo, los objetivos, las metas, los requisitos, las
condiciones y las obligaciones.

Se trata de un proceso a largo plazo, dado el elevado costo que la politica de transicion en materia de
television digital terrenal implica para los concesionarios, los titulares de licencia, los productores, los
anunciantes y los telespectadores, en general. Por ese motivo, es preciso tomar en consideracion los
siguientes elementos para establecer un plan de transicion: un proceso de instalacion paulatina de estaciones
DTT que sea flexible; los periodos de desarrollo de este proceso estan sujetos a revision, y un conjunto de
objetivos minimos basados en la densidad de poblacion.

Desde el 11 de abril de 2006, la autoridad en materia de reglamentacion de la radiodifusion de sonido y
television es la Comision Federal de Telecomunicaciones, que ha conferido especial atencion a la
supervision y control de la transicion a la DTT. Al dia de hoy, existen 35 estaciones que transmiten con
tecnologia digital en las 10 ciudades mas importantes del pais.

10 Federacion de Rusia

Actualmente hay 5 transmisores de DVB-T y en breve se pondrd en funcionamiento otro. Todos ellos se
encuentran en fase experimental y se utilizan para investigar la compatibilidad entre la DVB-T y la
radiodifusion de television analogica (SECAM-K), aunque también se ha propuesto que se conviertan en
servicios DVB-T totalmente operativos.

La primera fase de la transicion de TV analogica a digital en la Federacién de Rusia consiste en sustituir la
seflal analdgica en digital preservando la norma vigente de descomposicion de la sefial. Esta sefial puede
verse tanto en aparatos de TV en color como en blanco y negro con un aparato receptor especial.

Antes de introducir la TV digital en Rusia es necesario llevar a cabo experimentos al respecto. A este
respecto se organizaron zonas de radiodifusion experimental en torno a Moscu — 32, 34 TVch; San
Petersburgo — 34 TVch; Nizhniy Novgorod — 50 TVch; Vladivostok — 51 TVch; Chelyabinsk — 30 TVch.

Para la radiodifusion se recurre a la norma DVB-T. Actualmente se estan realizando investigaciones de la
oportunidad de la recepcion interactiva en receptores de television moviles con pantalla de cristal liquido, el
espera que el canal de retorno se transmita por la red GSM.

Para la introduccion ulterior de la radiodifusion de TV digital se ha llevado a cabo una planificacion de las
asignaciones de frecuencia a la DVB-T, en la Zona de Radiodifusiéon Europea y al Oeste desde la
longitud 170° E. Ahora la mayoria de las asignaciones de frecuencias a estaciones DVB-T planificadas se
coordinan con otras administraciones, 37 asignaciones de frecuencia se han inscrito en el Plan (Estocolmo,
1961) y 4 en el MIFR.
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Por otra parte, se han coordinado otras 24 asignaciones de frecuencia a estaciones DVB-T que en breve se
inscribiran en el Plan (Estocolmo-61) y en las Listas de estaciones de TV existentes y planificadas para los
territorios de la zona de planificacion ampliada.

Se pueden ofrecer servicios interactivos basados en MHP, pero la penetracion de los sistemas telefonicos y
de telecomunicaciones -que aun no tienen alcance nacional- es un elemento esencial que habra que tomar en
consideracion.

11 Tanzania

Tanzania pertenece a la Region 1 de la UIT y su organismo regulador de las comunicaciones, la
radiodifusion y correos es el TCRA (Organismo Regulador de las Comunicaciones de Tanzania). Este
organismo representa al pais ante la UIT, en particular en la CRR-04 y la CRR-06 que produjeron dos
documentos de consulta publica seguidos de talleres, conferencias anuales y foros destinados a averiguar la
forma de implantar, gestionar y reglamentar la radiodifusiéon digital terrenal. Las consultas dieron lugar a la
creacion de un marco preliminar sobre el nuevo panorama de la radiodifusion en Tanzania que consiste en la
introduccion de distribuidores de sefial de la marca Multiplex Operators (MUX). En el marco de concesion
de licencias preliminar se propusieron dos de estos distribuidores comerciales y uno de servicio publico.

Entre las medidas adoptadas por el TCRA cabe citar la introduccién del marco de licencias convergentes
(CLF) integrado por cuatro (4) tipos de licencias principales:

1 Infraestructura de red.
2 Servicio de red.

3 Servicio de contenido.
4 Servicio de aplicacion.

Con el fin de resolver las cuestiones complejas en materia de licencias dimanantes de la convergencia y la
transicion a digital se cre6 un Comité Técnico Nacional para gestionar la transicion y definir el plan de
trabajo para la pasar a la radiodifusion totalmente digital, y un Grupo de Trabajo provisional sobre
radiodifusion digital (WGDB), dependiente del organismo e integrado por expertos de los sectores de
radiodifusion, gestion del espectro, desarrollo de las TIC y juridico con el objetivo de estudiar las siguientes
cuestiones: aspectos relativos a las licencias de MUX, plan nacional de radiodifusion digital y periodo de
transmision simultanea, licencias para otros servicios, tales como TV moévil y TVIP, asi como para examinar
y adoptar un documento sobre la situacion actual de la disponibilidad de decodificadores (STB) y editar el
documento final de la radiodifusion digital.

En abril de 2008, el TCRA anuncié una convocatoria de clasificacion preliminar para la prestacion de
servicios multiplex digitales que obtuvo una respuesta positiva. Se han puesto en marcha procesos para
modificar la politica de Tanzania en materia de TIC de 2003 y otras leyes aplicables promulgadas por el
Gobierno. Se dispone de canales para implantar la DTT a lo largo del pais después del plan digital inicial y
en principio se ha propuesto actualizar en breve las cuatros fases.

12 Estados Unidos de América

Estados Unidos de América persigue con dinamismo la implantacion de la DTV utilizando la norma de
television digital ATSC (DTV). A peticion de la FCC, 28 estaciones de las diez ciudades mas grandes se
presentaron voluntarias para lanzar el servicio DTT en noviembre de 1998, seis meses antes del plazo
establecido por la FCC. Seis meses después (mayo de 1999) se exigidé a todas las estaciones de los
10 mercados principales, afiliados a las cuatro redes de radiodifusion mas grandes, que ofrecieran este
servicio y transcurridos otros seis meses (noviembre de 1999) se ampli6 esta obligacion a las filiales de las
cuatro redes mas grandes de las principales 30 ciudades. Se exigio que todos los organismos de radiodifusion
comercial iniciaran sus transmisiones antes de mayo 2002 y todos los no comerciales antes de mayo de 2003.
A principios de 2006, el Congreso de los Estados Unidos de América promulgo6 la legislacion que exige a las
entidades de radiodifusion cesar sus transmisiones analogicas antes del 17 de febrero de 2009. Esta
legislacion comprende 1 500 millones de USD en subvenciones para que el telespectador pueda comprar
aparatos de conversion digital a analdgico que les permitan recibir las sefiales DTT en sus receptores de
television analogicos. La FCC adoptd un reglamento que exigia la introduccion paulatina de capacidad de
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recepcion ATSC, comenzando por los aparatos de TV grandes en 2004, y para los de mas de 13 pulgadas
antes de julio de 2007. En noviembre de 2005 la FCC modifico este reglamento para adelantar el plazo para
el periodo de introduccion paulatina al 1 de marzo 2007, y aplicar la obligacion a todos los receptores con
independencia del tamafio de la pantalla. Asi pues, desde el 1 de marzo de 2007 todos los aparatos de
television vendidos en Estados Unidos disponen de la funcién de recepcion y decodificacion de ATSC DTT.
La Asociacion de Consumidores de productos electronicos de los Estados Unidos de América estima que
solo en el afio 2007 se venderan unos 34 millones de receptores ATSC DTT, y que en 2009 el total
acumulativo alcanzara los 152 millones de receptores ATSC. Los organismos de radiodifusion y los
fabricantes estan planificando el despliegue de servicios moviles y para dispositivos de bolsillo utilizando el
sistema ATSC-M/H.

13 Republica de Corea

La Republica de Corea inici6 la radiodifusion de television digital terrenal en 2001, la radiodifusion digital
por satélite en 2002, y la radiodifusion terrenal de multimedios en 2005. También existe TV por cable de
programas digitales desde 2002.

13.1 TV digital paralarecepcion fija

La Republica de Corea adopt6 el sistema ATSC en 1997 para la transicion de la radiodifusion de television
analogica a la digital en la banda de ondas decimétricas para obtener una calidad de alta definicion con una
frecuencia de barrido de 6 MHz y realizar pruebas en el terreno en 1999 y 2000. Se han instalado
160 transmisores ATSC por todo el pais con una cobertura aproximada de 92% del territorio en 2006. No fue
nada facil encontrar frecuencias para las estaciones de television digital, dado que la banda de ondas
decimétricas estaba ocupada por la radiodifusion de television analdgica. Para facilitar la asignacion de
frecuencias, se ha creado un repetidor en el canal digital con ecualizacion y un traductor distribuido para el
sistema ATSC con el fin de utilizar las mismas frecuencias.

13.2  T-DMB paralarecepcion movil

La Reptiblica de Corea ha desarrollado un sistema para el servicio de radiodifusion de multimedios
denominado radiodifusion digital terrenal de multimedios (T-DMB). Los servicios piloto de T-DMB se
realizaron en la Banda III en la zona metropolitana de Setl y sus alrededores, obteniéndose como resultados
de estas pruebas en el terreno una buena calidad de recepcion movil. Estos resultados se transmitieron a la
reunion del GT 6M celebrada en abril de 2004 y se incluyeron en el Informe UIT-R BT.2049 (véase ademas
el Documento 6E/186). En diciembre de 2005, La Republica de Corea lanz6 un servicio comercial de la
T-DMB en la zona metropolitana de Setl y en marzo de 2007 los servicios se ampliaron a todo el pais.

14 Venezudla

La DTTB se va a introducir con la asistencia del organismo regulador nacional, a saber CONATEL
(Comision Nacional de Telecomunicaciones). El proceso se divide en varias fases: estudio de la viabilidad,
foro y cuadros de funcionamiento, ensayos y adopcion de la norma. Este proceso se encuentra en fase de
desarrollo. Se han realizado ensayos pero ain no se ha definido claramente la forma de realizar la
planificacion de canales concreta ni se ha optado por una norma especifica.

15 OCDE

La mayor parte del documento de la OCDE titulado «Implicaciones de la convergencia para la regulacion de
las comunicaciones electronicasy», publicado en junio de 2003 por el Comité de Politica en materia de
Informacién, Informatica y Comunicaciones, se consagra al lugar que ocupa la radiodifusion en las
comunicaciones electronicas (Documento DSTI/ICCP/TISP (2003)5).

16 Union Europea

En el Informe del UIT-D sobre la Cuestion 11-1/2 figura informacion relativa al espectro de la radiodifusion
digital de video en Europa (Finlandia, Francia, Espafia, Suecia, y Reino Unido).



AAC

AFS

AR

ATSC
ATSC M/H

ATSC-DTT

BER

BPF

BST

CA

CC

CELP
ChinaDTV
COFDM

DAB
DCP
DDC
DRM
DSB
DVB
DVB-H
DVB-T
ETSI

FAC
FDM
FEC
FLO
GPRS
GPS
GSM
HF

. UIT-R BT.2140-10F 55

Apéndice 2
alaPartel

Glosario (siglas)

Codificacion de audio avanzada (advanced audio coding)

Conmutacion de frecuencia alternativa (alternative frequency switching)

Asamblea de Radiocomunicaciones

Comité de Sistemas de Television Avanzados (advanced television systems committee)

Comité de Sistemas de Television Avanzados — Moévil/de bolsillo (advanced television
systems committee mobile/handhel d)

Comité de Sistemas de Television Avanzados — Transmision digital terrenal (advanced
television systems committee — digital terrestrial transmission)

Tasa de errores en los bits (bit error rate)

Filtro pasobanda (band pass filter)

Transmision segmentada en la banda (band segmented transmission)
Acceso condicional (conditional access)

Corriente continua

Prediccion lineal con excitacion por codigo (code excited linear prediction)
Television digital terrenal de China (China digital television —terrestrial)

Multiplexacion por division de frecuencias ortogonales codificadas (coded orthogonal
frequency division multiplex)

Radiodifusion de audio digital (digital audio broadcasting)

Protocolo de distribucion y comunicaciones (distribution and communications protocol)
Conversion descendente digital (digital down conversion)

Digital Radio Mondiale

Radiodifusion sonora digital (digital sound broadcasting)

Radiodifusion de video digital (digital video broadcasting)

Radiodifusion de video digital — dispositivos de bolsillo

Radiodifusion de video digital — terrenal

Instituto Europeo de Normas de Telecomunicaciones (European Telecommunications
Sandards Institute)

Canal de acceso rapido (fast access channel)

Multiplexacion por division de frecuencia (frequency division multiplex)

Correccion de errores en recepcion (forward error correction)

Enlace solo de ida (forward link only)

Servicio general de radiocomunicaciones por paquetes (general packet radio service)
Sistema mundial de determinacion de posicion (global positioning system)

Sistema mundial de comunicaciones moviles (global system for mobile communication)

Alta frecuencia
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HVXC
IBOC
IDS
IEC

IP

IPR
IRD
ISDB
ISDB-T

ISDB-Tsp

ISDN
ITU-D

ITU-R
ITU-T

LAN
LF
LMDS
LW
MA
MCI
MCS
MDI
MER
MF
MF
MFN
MHP
MLC
MLDS
MMDS

MPEG
MSC
MUX
MW
NTP
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Codificacion por excitacion de vectores arménicos (harmonic vector excitation coding)
En la banda y en el mismo canal (in band on channel)

Servicio de datos iDAB (iDAB data service)

Comision Electrotécnica Internacional (International Electrotechnical Committee)
Protocolo Internet

Derechos de propiedad intelectual (intellectual property right)

Receptor y decodificador integrados (integrated receiver and decoder)

Radiodifusion digital de servicios integrados (integrated services digital broadcasting)

Radiodifusion digital de servicios integrados — Terrenal (integrated services digital
broadcasting — terrestrial)

Radiodifusion digital de servicios integrados — Radiodifusion sonora terrenal (integrated
services digital broadcasting — terrestrial sound broadcasting)

Red digital de servicios integrados (integrated services digital network)

Union Internacional de Telecomunicaciones — Sector de Desarrollo de las
Telecomunicaciones

Union Internacional de Telecomunicaciones — Sector de Radiocomunicaciones

Union Internacional de Telecomunicaciones — Sector de Normalizacion de las
Telecomunicaciones

Red de area local (local area network)

Baja frecuencia (Iow freguency)

Sistema de distribucion multipunto local (local multipoint distribution system)
Onda larga (long wave)

Modulacion de amplitud

Interfaz de control del modulador (modulator control interface)

Difusion simultanea por multiples canales (multiple channel simulcast)
Interfaz de distribucion por multiplexioén (multiplex distribution interface)
Tasa de errores de modulacion (modulation error ratio)

Frecuencia media (medium frequency)

Modulacion de frecuencia (frequency modulation)

Red multifrecuencia (multi frequency network)

Plataforma residencial de multimedios (multimedia home platform)
Codificacion multinivel (multi level coding)

Sistema de distribucion local de multimedios (multimedia local distribution system)

Sistema de distribucion multipunto y multicanal (multichannel multipoint distribution
system)

Grupo de expertos en imagenes en movimiento (moving picture experts group)
Canal de servicio principal (main service channel)

Multiplexor (multiplexer)

Onda media (medium wave)

Protocolo de sefiales horarias en la red (network time protocol)



NTSC
NVIS
NVOD
OCDE
OFDM

PC
PDA
PFT
PSTN
QAM
QoSAM

QPSK
RBDS
RDS
RF

RRB
RSCI
RT
SBR
SCE
SCS
SDC
SDI
SFN
SNR
SOHO
SW
T-DAB
T-DMB
TMCC

UDP
UEP
UMTS

USB
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Comité Nacional de Sistemas de Television (National Television System Committee)
Onda ionosférica con incidencia casi vertical (near vertical incidence sky-wave)
Video casi a la carta (near video on demand)

Organizacion para la Cooperacion y el Desarrollo Economico

Multiplexacion por division de frecuencias ortogonales (orthogonal frequency division
multiplex)

Computador personal (personal computer)

Agenda digital (personal digital assistant)

Proteccion, fragmentacion y transporte (protection, fragmentation and transport)
Red telefonica publica conmutada (public switching telephone network)
Modulacion de amplitud en cuadratura (quadrature amplitude modulation)

Calidad de servicio en las bandas AM digitalizadas (quality of service in the digitized AM
bands)

Desplazamiento de fase en cuadratura (quadrature phase shift keying)
Sistema de radiodifusion de datos (radio broadcasting data system)

Sistema de radiocomunicaciones de datos (radio data system)

Frecuencia radioeléctrica (radio frequency)

Fase de la frecuencia radioeléctrica (radio frequency phase)

Junta del Reglamento de Radiocomunicaciones de la UIT

Interfaz de control y estado del receptor (receiver status and control interface)
Terminal remoto (remote terminal)

Duplicacion de la banda espectral (spectral band replication)

Codificador de componentes del servicio (Service component encoder)
Difusion simultanea monocanal (single channel simulcast)

Canal de descripcion del servicio (service description channel)

Interfaz de distribucion del servicio (service distribution interface)

Red monofrecuencia (single frequency network)

Relacion senal ruido (signal to noise ratio)

Pequefia empresa o empresa en el hogar (small business or home business)
Onda corta (short wave)

Radiodifusion de audio digital terrenal (terrestrial digital audio broadcasting)
Radiodifusion de multimedios digital terrenal (terrestrial digital multimedia broadcasting)

Control de la configuracion de transmision y multiplexion (transmission and multiplexing
configuration control)

Protocolo de datagramas de usuario (user datagram protocol)
Proteccion contra errores desigual (unequal error protection)

Sistema universal de telecomunicaciones moviles (universal mobile telecommunications
system)

Bus serie universal (universal serial bus)
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VOD
VSAT
VSB
WAN
WARC

WLL
WRC
WTDC

xDSL
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Video a la carta (video on demand)

Terminal de muy pequefia apertura (very small aperture terminal)
Banda lateral residual (vestigial sideband)

Red de area extensa (wide area network)

Conferencia Administrativa Mundial de Radiocomunicaciones (World Administrative
Radiocommunication Conference)

Bucle local inalambrico (wireless local 1oop)
Conferencia Mundial de Radiocomunicaciones (World Radiocommunication Conference)

Conferencia Mundial de Desarrollo de las Telecomunicaciones (World Telecommunication
Development Conference)

Linea digital de abonado x (x digital subscriber line)
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Chapter 1

11 DRM

111  Features of the system design for the markets to be served by the Digital Radio Mondiale
(DRM) system

The DRM system, is a flexible digital sound broadcasting (DSB) system for use in the terrestrial
broadcasting bands below 30 MHz. (Recommendation ITU-R BS.1514)

It is important to recognize that the consumer radio receiver of the near future will need to be capable of
decoding any or all of several terrestrial transmissions; that is, narrow-band digital (for <30 MHz RF), wider
band digital (for >30 MHz RF), and analogue for the LF, MF, HF bands and the VHF/FM band. The DRM
system will be an important component within the receiver. It is unlikely that a consumer radio receiver
designed to receive terrestrial transmissions with a digital capability would exclude the analogue capability.

In the consumer radio receiver, the DRM system will provide the capability to receive digital radio (sound,
program related data, other data, and still pictures) in all the broadcasting bands below 30 MHz. It can
function in an independent manner, but, as stated above, will more likely be part of a more comprehensive
receiver — much like the majority of today’s receivers that include AM and FM band analogue reception
capability.

The DRM system is designed to be used in either 9 or 10 kHz channels or multiples of these channel
bandwidths. Differences in detail on how much of the available bit stream for these channels is used for
audio, for error protection and correction, and for data depend on the allocated band (LF, MF, or HF) and on
the intended use (for example, ground wave, short distance sky wave or long distance sky wave). In other
words, there are modal trade-offs available so that the system can match the diverse needs of broadcasters
worldwide. As indicated in the next section, when regulatory procedures are in place to use channels of
greater bandwidth than 9/10 kHz, the DRM system’s audio quality and total bit stream capability can be
greatly improved.

The DRM system employs advanced audio coding (AAC), supplemented by spectral band replication (SBR)
as its main digital encoding. SBR improves perceived audio quality by a technique of higher baseband
frequency enhancement using information from the lower frequencies as cues. OFDM/QAM is used for the
channel coding and modulation, along with time interleaving and forward error correction (FEC) using
multi-level coding (MLC) based on a convolutional code. Pilot reference symbols are used to derive channel
equalization information at the receiver. The combination of these techniques results in higher quality sound
with more robust reception within the intended coverage area when compared with that of currently
used AM.

The system performs well under severe propagation conditions, such as those encountered under long
distance multipath HF sky-wave propagation, as well as under easier to cope with MF groundwave
propagation. In the latter case, maximum use is made of the AAC and SBR source coding algorithms,
leading to much higher quality audio than that achieved by AM, since a minimal amount of error correction
has to be employed. For many HF propagation conditions, the necessity to achieve a high degree of
robustness reduces the audio quality compared to MF digital; nevertheless, the audio quality is still better
than current AM quality.

The design permits the use of the DRM system within a single frequency network (SFN).

It also provides the capability for automatic frequency switching, which is of particular value for
broadcasters who send the same signals at different transmission frequencies. For example, this is done
routinely by large HF broadcasting organizations using AM to increase the probability of at least one good
signal in the intended reception area. The DRM system can enable a suitable receiver to select the best
frequency for a programme automatically without any effort on the part of the listener.
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112 Brief description of the DRM system
1121  Overall design

FIGURE 1
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Figure 1 describes the general flow of the different classes of information (audio, data, etc.) from encoding
on the left of the Figure to a DRM system transmitter exciter on the right. Although a receiver diagram is not
included as a figure, it would represent the inverse of this diagram.

On the left are two classes of input information:
- the encoded audio and data that are combined in the main service multiplexer;

- information channels that bypass the multiplexer that are known as fast access channel (FAC) and
service description channel (SDC)

The audio source encoder and the data pre-coders ensure the adaptation of the input streams onto an
appropriate digital format. Their output may comprise two parts requiring two different levels of protection
within the subsequent channel encoder.

The multiplex combines the protection levels of all data and audio services.

The energy dispersal provides a deterministic, selective complementing of bits in order to reduce the
possibility that systematic patterns result in unwanted regularity in the transmitted signal.

The channel encoder adds redundant information as a means for error correction and defines the mapping of
the digital encoded information into QAM cells. The system has the capability, if a broadcaster desires, to
convey two categories of “bits”, with one category more heavily protected than the other.

Cell interleaving spreads consecutive QAM cells onto a sequence of cells, quasi-randomly separated in time
and frequency, in order to provide an additional element of robustness in the transmission of the audio in
time-frequency dispersive channels.

The pilot generator injects information that permits a receiver to derive channel equalization information,
thereby allowing for coherent demodulation of the signal.

The OFDM cell mapper collects the different classes of cells and places them on a time-frequency grid.

The OFDM signal generator transforms each ensemble of cells with the same time index to a time domain
representation of the signal, containing a plurality of carriers. The complete time-domain OFDM symbol is
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then obtained from this time domain representation by inserting a guard interval —a cyclic repetition of a
portion of the signal.

The modulator converts the digital representation of the OFDM signal into the analogue signal that will be
transmitted via a transmitter/antenna over the air. This operation involves frequency up-conversion,
digital-to-analogue conversion, and filtering so that the emitted signal complies with ITU-R spectral
requirements.

With a non-linear high-powered transmitter, the signal is first split into its amplitude and phase components
(this can advantageously be done in the digital domain), and then recombined (by the action of the
transmitter itself) prior to final emission.

1.1.22  Audio source coding

FIGURE 2
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The source coding options available for the DRM system are depicted in Fig. 2. All of these options, with the
exception of the one at the top of the figure (AAC stereo), are designed to be used within the current
9/10 kHz channels for sound broadcasting below 30 MHz. The CELP option provides relatively low bit-rate
speech encoding and the AAC option employs a subset of standardized MPEG-4 for low bit rates (that is, up
to 48 kbit/s). These options can be enhanced by a bandwidth-enhancement tool, such as the SBR depicted in
the figure. Representative output bit rates are noted in the figure. All of this is selectable by the broadcaster.

Special care is taken so that the encoded audio can be compressed into audio superframes of constant time
length (400 ms). Multiplexing and unequal error protection (UEP) of audio/speech services is effected by
means of the multiplex and channel coding components.

As an example of the structure, consider the path in Fig. 2 of AAC mono plus SBR. For this, there are the
following properties:

Frame length: 40 ms

AAC sampling rate: 24 kHz

SBR sampling rate: 48 kHz
AAC frequency range: 0-6.0 kHz
SBR frequency range: 6.0-15.2 kHz

SBR average bit rate: 2 kbit/s per channel.
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In this case, there is a basic audio signal 6 kHz wide, which provides audio quality better than standard AM,
plus the enhancement using the SBR technique that extends this to 15.2 kHz. All of this consumes
approximately 22 kbit/s. The bitstream per frame contains a fraction of highly protected AAC and SBR data
of fixed size, plus the majority of AAC and SBR data, less protected, of variable size. The fixed-time-length
audio superframe of 400 ms is composed of several of these frames.

1.1.23 Multiplex, including special channels

As noted in Fig. 1, the DRM system total multiplex consists of three channels: the MSC, the FAC and the
SDC. The MSC contains the services, audio and data. The FAC provides information on the signal
bandwidth and other such parameters and is also used to allow service selection information for fast
scanning. The SDC gives information to a receiver on how to decode the MSC, how to find alternate sources
of the same data, and gives attributes to the services within the multiplex.

The MSC multiplex may contain up to four services, any one of which can be audio or data. The gross bit
rate of the MSC is dependent upon the channel bandwidth and transmission mode being used. In all cases, it
is divided into 400 ms frames.

The FAC’s structure is also built around a 400 ms frame. The channel parameters are included in every FAC
frame. The service parameters are carried in successive FAC frames, one service per frame. The names of the
FAC channel parameters are: base/enhancement flag, identity, spectrum occupancy, interleaver depth flag,
modulation mode, number of services, reconfiguration index, and reserved for future use. These use a total of
20 bits. The service parameters within the FAC are: service identifier, short identifier, CA (conditional
access) indication, language, audio/data flag, and reserved for future use. These use a total of 44 bits.
(Details on these parameters, including field size, are given in the system specification.)

The SDC’s frame periodicity is 1 200 ms. Without detailing the use for each of the many elements within the
SDC’s fields, the names of them are: multiplex description, label, conditional access, frequency information,
frequency schedule information, application information, announcement support and switching, coverage
region identification, time and date information, audio information, FAC copy information, and linkage data.
As well as conveying this data, the fact that the SDC is inserted periodically into the waveform is exploited
to enable seamless switching between alternate frequencies.

1.1.24  Channd coding and modulation

The coding/modulation scheme used is a variety of coded orthogonal FDM (COFDM) which combines
OFDM with MLC based on convolutional coding. These two main components are supplemented by cell
interleaving and the provision of pilot cells for instantaneous channel estimation, which together mitigate the
effects of short-term fading, whether selective or flat.

Taken together, this combination provides excellent transmission and signal protection possibilities in the
narrow 9/10 kHz channels in the long-wave, medium-wave and short-wave broadcasting frequency bands.
And it can also be effectively used at these broadcasting frequencies for wider channel bandwidths in the
event that these are permitted from a regulatory standpoint in the future.

For OFDM, the transmitted signal is composed of a succession of symbols, each including a guard interval —
a cyclic prefix which provides robustness against delay spread. Orthogonality refers to the fact that, in the
case of the design of the DRM system, each symbol contains approximately 200 subcarriers spaced across
the 9/10 kHz in such a way that their signals do not interfere with each other (are orthogonal). The precise
number of subcarriers, and other parameter considerations, are a function of the mode used: ground wave,
sky wave, and highly robust transmissions.

QAM is used for the modulation that is impressed upon each of the various subcarriers to convey the
information. Two primary QAM constellations are used: 64-QAM and 16-QAM. A QPSK mode is also
incorporated for highly robust signalling (but not for the MSC).

The interleaver time span for HF transmission is in the range of 2.4 s to cope with time- and
frequency-selective fading. Owing to less difficult propagation conditions, a shortened interleaver with 0.8 s
time span can be applied for LF and MF frequencies.

The multi-level convolutional coding scheme will use code rates in the range between 0.5 and 0.8, with the
lower rate being associated with the difficult HF propagation conditions.
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1.1.3  Transmitter considerations

The DRM system exciter can be used to impress signals on both linear and non-linear transmitters. It is
expected that high-powered non-linear transmitters will be the normal way of serving the broadcasters. This
is similar to current practice which exists for double-sideband amplitude modulation.

Because of this need, over the past few years, using the DRM system and other prototypes, effort has been
spent to determine how these non-linear transmitters can be used with narrow-band digital signals. The
results have been encouraging, as can be seen from recent DRM system field tests.

Briefly, the incoming signal to a Class C (non-linear amplification) transmitter needs to be split into its
amplitude and phase components prior to final amplification. The former is passed via the anode circuitry,
the latter through the grid circuitry. These are then combined with the appropriate time synchronization to
form the output of the transmitter.

Measurements of the output spectra show the following: the energy of the digital signal is more or less
evenly spread across the 9/10 kHz assigned channel; the shoulders are steep, and drop rapidly to 40 dB or so
below the spectral density level within the assigned 9/10 kHz channel, and the power spectral density levels
continue to decrease at a lower rate beyond +4.5/5.0 kHz from the central frequency of the assigned channel.

1.1.4 Over theair

The digital phase/amplitude information on the RF signal is corrupted to different degrees as the RF signal
propagates. Some of the HF channels provide challenging situations of fairly rapid flat fading, multipath
interference that produces frequency-selective fading and large path delay spreads in time, and
ionospherically induced high levels of Doppler shifts and Doppler spreads.

The error protection and error correction incorporated in the DRM system design mitigates these effects to a
great degree. This permits the receiver to accurately decode the transmitted digital information.

1.15 Selecting, demodulation and decoding of a DRM system signal at a receiver

A receiver must be able to detect which particular DRM system mode is being transmitted, and handle it
appropriately. This is done by way of the use of many of the field entries within the FAC and SDC.

Once the appropriate mode is identified (and is repeatedly verified), the demodulation process is the inverse
of that shown in the upper half of Fig. 1, the diagram of the transmitter blocks.

Similarly, the receiver is also informed what services are present, and, for example, how source decoding of
an audio service should be performed.

1.1.6 Ongoing casestudy in Italy since 2006: DRM daytime MW Testsfor frequencies below 1 MHz

The transmission site located near Milan was used to provide for an initial field test on frequency (693 kHz).
The DRM signal is being broadcast by a station in Siziano, located 20 kilometres south of Milan. The same
site is used to broadcast RAI’s regular analogue MW signals.

The analogue transmitter (working on 200 kW at 900 kHz) was combined with the digital transmitter
(working on 34 kW at 693 kHz) and radiated by the same antenna structure.

On the basis of acquired data for the DRM transmission we can reach the following conclusions.

The whole north-west part of Italy is completely covered with a signal strength with a level greater than the
minimum one indicated in Recommendation ITU-R BS.1698 for the adopted configuration transmission
parameters (38,6 dBuV/m). Moreover minimum SNR of 14,1 dB was exceeded in each measurement point,
also in deep valleys. The extension of coverage area can be identified with national border (Sestriere,
Ceresole Reale, Domodossola and Bormio). On the east direction the DRM signal is available up to Trieste
on which seacoast the field strength is 48,5 dBuV/m with a SNR of 21,7 dB. Due to particular topography
and poor ground conductivity the Brennero valley was covered only before the town of Trento. In south-east
direction DRM is available up to just before Ancona. In south direction DRM reaches all Liguria coast, and a
part of Tuscany coast up to Grosseto town. The cities of Genova, Savona, La Spezia and Livorno are also
covered.
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The whole coverage results are indicated on Map 1. The inner contour shows the coverage area in which
both commercial and professional receivers were able to decode DRM signal. The outer contour shows the
coverage area in which only professional receiver was able to decode DRM signal.

MAP 1
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The service area shown on Map 2 is computed on the basis of 45 dBuV/m for towns below 1,000 living
persons and of 53 dBuV/m for towns with more than 1 000 living persons.

At the moment, about 150 static measurement points were verified.

Some data analysis was done in order to identify locations where reception was not available because of
local particular situations:

- in the centre town of Turin, 125 km far from the transmitter, in 1 of 12 measurement points the
performance of DRM signal has been damaged by an electric feeder for public transport. At that
point was recorded a SNR of 13,4 dB with a signal strength of 52,1 dBuV/m and no audio
decoding;

- northern from Milan, at the beginning of Valtellina valley (93 km far from the transmitter) some
topographical situations and poor ground conductivity cause low signal strength (35,7 dBuV/m) and
SNR (8,5 dB). Travelling along the valley route the signal and SNR come back to increase up to
Bormio city, 170 km far from the transmitter.
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MAP 2
Predicted coverage area (according to Recommendation | TU-R P.368-7)
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During day time no discernable broadcasting interference situations were recorded in the whole predicted
and measured coverage area.

As can be easily noted, measured and predicted area match quite well.

12 T-DAB general

The multi-carrier T-DAB system as adopted by the majority of countries in Europe and also in some
countries outside the European continent, has been designed with a bandwidth of about 1.5 MHz. Frequency
blocks have been fit in to the 7 MHz VHF channel scheme. A mean rate of about 1.15 Mbit/s is available for
the delivery of high quality CD-like sound services in conjunction with text, data and images, for fixed,
portable and mobile receivers.

121  Frequency bands

1.2.1.1 General

The Plan to be established by the second session of Regional Radio Conference (RRC-06) should contain
assignments and/or allotments for digital broadcasting stations in the following bands:

- Band III (174 to 230 MHz);
- Bands IV and V (470 to 862 MHz).

The European countries after evaluating the other possible options have finally adopted the T-DAB system
for Band III.
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1.2.1.2 Frequenciesfor sound channelsin the planning area

It is to be noted that whilst the frequency band from 174 to 216 MHz is primarily used for terrestrial
analogue television, there are also some T-DAB allotments in this band. The frequency band 216-230 MHz
(240 MHz in some countries) is mainly allocated to T-DAB in European countries; nevertheless there is still
widespread use of part of this band for television.

Ultimately, a flexible approach will be required as regards the use of T-DAB, or DVB-T, in specific channels
in Band III because of the different situations and time-frames all over the planning area, or even within one
country. Sharing criteria and clear procedures for both kinds of use are therefore required.

122 T-DABinBand Il
Band I1I is seen as the optimum solution for a T-DAB band to provide a terrestrial T-DAB service.

The band does not suffer from a number of the anomalous propagation characteristics which are a problem in
Band I such as sporadic E and F2 layer propagation. Man-made noise is significantly lower in Band III than
in Band I, and Band III frequencies are still sufficiently low that the Doppler shift created by moving
vehicles at motorway speeds will not create a problem for operation in Mode 1 of the digital system A
specification.

This is made possible by a rugged system design that allows seamless and fade-free reception even in highly
disruptive conditions, largely dominated by multipath propagation.

It has to be noted that Band II was also considered for T-DAB, but this turned out not to be viable due to the
congested situation in many areas.

1.2.3 Location of transmitters

It should be noted that in the case of an SFN the separation distance between transmitters influences the
choice of guard interval, which in turn determines the size of the network. The separation distance and the
effective height influence the effective radiated power. In the implementation of T-DAB existing
transmitting site infrastructures have been used where possible, with the addition of some new
supplementary sites. The latter have been adopted in order to fulfil the SFN requirements.

13 IBOC
131 IBOC Overview

The IBOC system was designed for regions where limited spectrum prevents the allocation of new spectrum
for digital broadcasting. The IBOC system allows broadcasters to simultaneously transmit an analogue and
digital signal without the need for additional spectrum for the digital signal. The IBOC system takes
advantage of unused portions of the spectrum on either side of the analogue carrier (as defined by the service
frequency allocation “mask”) and implements frequency re-use by including digital carriers in quadrature to
the existing analogue carrier. In either case, the analogue signals are in close proximity to the digital signals
and great care must be taken to prevent unwanted interference between them.

The IBOC system offers a number of advantages for broadcasters, consumers and regulators. The IBOC
system replicates the existing coverage patterns of each radio station thereby retaining the existing economic
value of the station. Broadcasters can convert to digital broadcasts with a modest investment and retain the
vast majority of their existing physical plant. In addition, the introduction of the digital signal in the existing
channel allows the broadcaster to retain the station’s existing dial position. Because the system supports
simulcast of the analogue and digital signals, consumers are able to upgrade to digital over an extended
period and taking into account normal equipment replacement cycles. Regulators benefit because there is no
need for spectrum allocations or licensing of new stations.

The IBOC system offers the following features:

- CD quality audio in the VHF-band and VHF quality audio in the MF band.

- Digital coverage equivalent to existing analogue coverage. In areas where the digital signal is lost,
the system automatically blends to the analogue back-up signal to ensure digital coverage is never
less than existing analogue coverage.

- Advanced coding technologies and time diversity between the analogue and digital signals ensure a
robust signal.
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- The VHF system has demonstrated significant robustness in the presence of severe multipath, and
the MF system has demonstrated significant robustness in the presence of impulse noise.

- The VHF system offers options for introducing new audio and data services ranging from 1 to
300 kbit/s depending on the mode of operation.

The IBOC system has been tested in North and South America, Europe and Asia. It is currently in operation
in approximately 1 800 stations throughout the United States of America. This has added more than 900 new
multicast audio streams using existing VHF stations. The system has been used for demonstrations, testing
and/or ongoing operations in Brazil, China, France, Indonesia, Mexico, the Philippines, Switzerland,
Ukraine, Vietnam.

The IBOC system has been standardized by the National Radio Systems Committee (NRSC), a standards
setting organization sponsored by the National Association of Broadcasters and the Consumer Electronics
Association in the United States. The current version of the standard, NRSC-5-B is available from the NRSC
at www.nrscstandards.org.

Currently, there are commercially available IBOC receivers in most market segments. OEM receivers are
available in the United States as standard equipment or a factory installed option for many major auto
manufacturers. More than sixty models of aftermarket automobile receivers, tabletop receivers, home HiFi
receivers and car converter products are available from national and local retailers throughout the United
States. As the cost of components and the power consumption levels are reduced in the near future, it is
anticipated that mobile receivers will become available.

132 ThelBOC System Technical Design

The IBOC system is designed to permit a smooth evolution from current analog modulation to a fully digital
system. This system can deliver digital audio and data services to mobile, portable, and fixed receivers from
terrestrial transmitters in the existing Medium Frequency (MF) and Very High Frequency (VHF) radio
bands. The system is designed to allow broadcasters to continue to transmit analog MF and VHF
simultaneously with new, higher-quality and more robust digital signals, allowing broadcasters and their
listeners to convert from analog to digital radio while maintaining each station’s current frequency
allocation.

The IBOC system allows a broadcast station to offer multiple services. A service can be thought of as a
logical grouping of application data identified by the IBOC system. Services are grouped into one of two
categories:

1 Core Services:
a) Main Program Service (both Audio (MPA) and Data (PAD))
b) Station Information Service (SIS)
2 Advanced Application Services (AAS)
The flow of service content through the IBOC broadcast system is as follows:
a) Service content enters the IBOC broadcast system via Service Interfaces;
b) Content is assembled for transport using a specific protocol;
c) It is routed over logical channels via the Channel Multiplex.

It is waveform modulated via the Waveform / Transmission System for over-the-air transmission.

The system employs coding to reduce the sampled audio signal bit rate and baseband signal processing to
increase the robustness of the signal in the transmission channel. This allows a high quality audio signal plus
ancillary data to be transmitted in band segments and at low levels which do not interfere with the existing
analog signals.

13.21 Services
1.3.21.1 Main Program Service (MPS)

The Main Program Service is a direct extension of traditional analog radio. MPS allows the transmission of
existing analog radio-programming in both analog and digital formats. This allows for a smooth transition
from analog to digital radio.
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Radio receivers that are not IBOC enabled can continue to receive the traditional analog radio signal, while
IBOC receivers can receive both digital and analog signals via the same frequency band. In addition to
digital audio, MPS includes digital data related to the audio programming. This is also referred to as Program
Associated Data (PAD).

1.3.2.1.2 Station Information Service (SIS)

The Station Information Service provides the necessary radio station control and identification information,
such as station call sign identification, time and location reference information. SIS can be considered a
built-in service that is readily available on all IBOC stations. SIS is a required IBOC service and is provided
dedicated bandwidth.

1.3.2.1.3 Supplemental Program Service (SPS)

The Supplemental Program Service allows broadcasters to introduce up to seven new digital audio channels
depending on the throughput devoted to the SPS. The SPS includes support for Program Associated Data for
each program stream.

1.3.2.1.4 Advanced Application Services (AAS)

AAS is a complete framework in which new applications may be built. In addition to allowing multiple data
applications to share the Waveform / Transmission medium, AAS provides a common transport mechanism
as well as a unified Application Programming Interface (API). On the transmission side, broadcasters utilize
the common AAS interface to insert service(s) into their signal; receiver manufacturers utilize the AAS
‘toolkit’ to efficiently access these new services for the end-user. AAS includes separate audio programming
such as reading services and other secondary audio and data services.

1.3.3 System components

1.3.31 Codec

The IBOC DSB system uses the HDC codec supplemented by SBR. This delivers high quality “FM-like”
stereo audio within the bandwidth constraints imposed on operations below 30 MHz. To further enhance the
robustness of the digital audio beyond that provided by FEC and interleaving, special error concealment
techniques are employed by the audio codecs to mask the effects of errors in the input bit-stream.
Furthermore, the audio codec bit-stream format provides the flexibility of allowing future enhancements to
the basic audio coding techniques.

1.3.3.2 Modulation techniques

The IBOC DSB system uses QAM. QAM has a bandwidth efficiency that is sufficient for transmission of
“FM-like” stereo audio quality as well as providing adequate coverage areas in the available bandwidth.

The system also uses a multi-carrier approach called OFDM. OFDM is a scheme in which many QAM
carriers can be frequency-division multiplexed in an orthogonal fashion such that there is no interference
among the carriers. When combined with FEC coding and interleaving, the digital signal’s robustness is
further enhanced. The OFDM structure naturally supports FEC coding techniques that maximize
performance in the non-uniform interference environment.

1333 FEC coding and interleaving

FEC coding and interleaving in the transmission system greatly improve the reliability of the transmitted
information by carefully adding redundant information that is used by the receiver to correct errors occurring
in the transmission path. Advanced FEC coding techniques have been specifically designed based on detailed
interference studies to exploit the non-uniform nature of the interference in these bands. Also, special
interleaving techniques have been designed to spread burst errors over time and frequency to assist the FEC
decoder in its decision-making process.

A major problem confronting systems operating below 30 MHz is the existence of grounded conductive
structures that can cause rapid changes in amplitude and phase that are not uniformly distributed across the
band. To correct for this, the IBOC DSB system uses equalization techniques to ensure that the phase and
amplitude of the OFDM digital carriers are sufficiently maintained to ensure proper recovery of the digital
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information. The combination of advanced FEC coding, channel equalization, and optimal interleaving
techniques allows the IBOC DSB system to deliver reliable reception of digital audio in a mobile
environment.

1334 Blend

The IBOC DSB system employs time diversity between two independent transmissions of the same audio
source to provide robust reception during outages typical of a mobile environment. In the hybrid system the
analogue signal serves as the backup signal, while in the all-digital system a separate digital audio stream
serves as the backup signal. The IBOC DSB system provides this capability by delaying the backup
transmission by a fixed time offset of several seconds relative to the main audio transmission. This delay
proves useful for the implementation of a blend function. During tuning, blend allows transition from the
instantly acquired back-up signal to the main signal after it has been acquired. Once acquired, blend allows
transition to the back-up signal when the main signal is corrupted. When a signal outage occurs, the receiver
blends seamlessly to the backup audio that, by virtue of its time diversity with the main signal, does not
experience the same outage.

Digital systems depend on an interleaver to spread errors across time and reduce outages. Generally longer
interleavers provide greater robustness at the expense of acquisition time. The blend feature provides a
means of quickly acquiring the back-up signal upon tuning or re-acquisition without compromising full
performance.

1.34  Operating modes
1341  Hybrid MF mode

In the hybrid waveform, the digital signal is transmitted in sidebands on either side of the analogue host
signal as well as beneath the analogue host signal as shown in Fig. 3. The power level of each OFDM
subcarrier is fixed relative to the main carrier as indicated in Fig. 3. The OFDM carriers, or digital carriers,
extend approximately £14.7 kHz from the AM carrier. The digital carriers directly beneath the analogue
signal spectrum are modulated in a manner to avoid interference with the analogue signal. These carriers are
grouped in pairs, with a pair consisting of two carriers that are equidistant in frequency from the AM carrier.
Each pair is termed a complementary pair and the entire group of carriers is called the complementary
carriers. For each pair, the modulation applied to one carrier is the negative conjugate of the modulation
applied to the other carrier. This places the sum of the carriers in quadrature to the AM carrier, thereby
minimizing the interference to the analogue signal when detected by an envelope detector. Placing the
complementary carriers in quadrature to the analogue signal also permits demodulation of the
complementary carriers in the presence of the high level AM carrier and analogue signal. The price paid for
placing the complementary carriers in quadrature with the AM carriers is that the information content on the
complementary carriers is only half of that for independent digital carriers.

The hybrid mode is designed for stations operating at MF in areas where it is necessary to provide for a
rational transition from analogue to digital. The hybrid mode makes it possible to introduce the digital
services without causing harmful interference to the existing host analogue signal.

To maximize the reception of the digital audio, the IBOC DSB system uses a layered codec where the
compressed audio is split into two separate information streams: core and enhanced. The core stream
provides the basic audio information whereas the enhanced stream provides higher quality and stereo
information. The FEC coding and placement of the audio streams on the OFDM carriers is designed to
provide a very robust core stream and a less robust enhancement stream. For the hybrid system the core
information is placed on high-powered carriers =10 to 15 kHz from the analogue carrier while the enhanced
information is placed on the OFDM carriers from 0 to 10 kHz.

To protect the core audio stream from interference and channel impairments the IBOC DSB system uses a
form of channel coding with the special ability to puncture the original code in various overlapping partitions
(i.e., main, backup, lower sideband and upper sideband). Each of the four overlapping partitions survives
independently as a good code. The lower and upper sideband partitions allow the IBOC DSB system to
operate even in the presence of a strong interferer on either the lower or upper adjacent, while the main and
backup partitions allow the IBOC DSB system to be acquired quickly and be robust to short-term outages
such as those caused by grounded conductive structures.
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FIGURE 3
Hybrid MF IBOC DSB power spectral density
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In the hybrid system the core audio throughput is approximately 20 kbit/s while the enhanced audio
throughput adds approximately 16 kbit/s.

1.34.2 All-digital MF mode

The all-digital mode allows for enhanced digital performance after deletion of the existing analogue signal.
Broadcasters may choose to implement the all-digital mode in areas where there are no existing analogue
stations that need to be protected or after a sufficient period of operations in the hybrid mode for significant
penetration of digital receivers in the market place.

As shown in Fig. 4, the principal difference between the hybrid mode and the all-digital mode is deletion of
the analogue signal and the increase in power of the carriers that were previously under the analogue signal.
The additional power in the all-digital waveform increases robustness, and the “stepped” waveform is
optimized for performance under strong adjacent channel interference.

The same layered codec and FEC methods, with identical rates (i.e. ~20 kbit/s for the core audio and
~16 kbit/s for the enhanced audio), are used in the all-digital system as is used in the hybrid system. This
simplifies the design of a receiver having to support both systems.
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FIGURE 4
All-digital MF IBOC DSB power spectral density
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1343 Hybrid VHF mode

The digital signal is transmitted in sidebands on either side of the analogue FM signal. Each sideband is
comprised of ten frequency partitions, which are allocated among subcarriers 356 through 545, or —356
through —545. Subcarriers 546 and —546, also included in the sidebands, are additional reference subcarriers.
The amplitude of the subcarrier within the sidebands is uniformly scaled by an amplitude scale factor.

FIGURE 5

Spectrum of the hybrid wavefor m—service mode
(The level of the digital subcarriers is such that the total power of these carriers
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1344  All Digital VHF mode

The All Digital waveform is constructed by removing the analogue signal, fully expanding the bandwidth of
the primary digital sidebands, and adding lower-power secondary sidebands in the spectrum vacated by the
analogue signal. The spectrum of the All Digital waveform is shown in Fig. 6.

FIGURE 6

Spectrum of the all digital waveform
(The level of the digital subcarriers is such that the total power of these carriers is no more than 10 dB
below the nominal power of the FM analogue carrier that it replaces)
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1351  Transmission Subsystems

A basic block diagram representation of the system is shown in Fig. 7. It represents the IBOC digital radio
system as three major subsystems.

- Audio source coding and compression
- Transport and Service Multiplex

— RF/Transmission.

1.35.1.1 Audio Source Coding and Compression

The Audio subsystem performs the source coding and compression of the sampled digitized Main Program
Service (MPS) audio program material. “Source coding and compression” refers to the bit rate reduction
methods, also known as data compression, appropriate for application to the audio digital data stream. In
hybrid modes the MPS audio is also analog modulated directly onto the carrier for reception by conventional
analog receivers. Several categories of data may also be transmitted on the digital signal including station
identification, messages related to the audio program material, and general data services.

1.35.1.2 Transport and Service Multiplex

“Transport and service multiplex” refers to the means of dividing the digital data stream into “packets” of
information, the means of uniquely identifying each packet or packet type (data or audio), and the
appropriate methods of multiplexing audio data stream packets and data stream packets into a single
information stream. The transport protocols have been developed specifically to support data and audio
transmission in the MF and VHF radio bands.
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FIGURE 7

IBOC digital radio broadcasting model
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1.35.1.3 RF/Transmission System

“RF/Transmission” refers to channel coding and modulation. The channel coder takes the multiplexed bit
stream and applies coding and interleaving that can be used by the receiver to reconstruct the data from the
received signal which, because of transmission impairments, may not accurately represent the transmitted
signal. The processed bit stream is modulated onto the OFDM subcarriers which are transformed to time

[]
[ ]
.
[}
[ ]
.
[}
[ ]
[ ]
.
[}
[ ]
.
[}
[ ]

(]
L}
[}
(]
(]

Service
Multiplex

Transport

- ---.'

‘_ --------------------

domain pulses, concatenated, and up-converted to the VHF band.

A L L LT T Y

RF/Transmission
Subsystem

Channel Coding

Modulation

-

Amplifier

Sececcccccccccccccccccans

IBOC
Receiver




78 . UIT-R BT.2140-10F

FIGURE 8
RF/Transmission function in context of overall system
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1.3.6  Reception of the signal

A functional block diagram of an MF IBOC receiver is presented in Fig. 9. The signal is received by a
conventional RF front end and converted to IF, in a manner similar to existing analogue receivers. Unlike
typical analogue receivers, however, the signal is filtered, A/D converted at IF, and digitally down converted
to baseband in-phase and quadrature signal components. The hybrid signal is then split into analogue and
DSB components. The analogue component is then demodulated to produce a digitally sampled audio signal.
The DSB signal is synchronized and demodulated into symbols. These symbols are deframed for subsequent
deinterleaving and FEC decoding. The resulting bit stream is processed by the audio decoder to produce the
digital stereo DSB output. This DSB audio signal is delayed by the same amount of time as the analogue
signal was delayed at the transmitter. The audio blend function blends the digital signal to the analogue
signal if the digital signal is corrupted and is also used to quickly acquire the signal during tuning or
reacquisition.

Noise blanking is an integral part of the IBOC receiver and is used to improve digital and analogue
reception. Receivers use tuned circuits to filter out adjacent channels and intermodulation products. These
tuned circuits tend to “ring”, or stretch out short pulses into longer interruptions. A noise blanker senses the
impulse and turns off the RF stages for the short duration of the pulse, effectively limiting the effects on the
analogue “listenability,” of ringing. Short pulses have a minimal effect on the digital data stream and
increases “listenability of the analogue signal” (see Note 1).

NOTE 1 — The data paths and the noise blanker circuit are not shown for simplicity.
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FIGURE 9
Hybrid MF IBOC typical receiver block diagram
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14 |SDB-Ts
14.1 Featuresof ISDB-T g

1411  Ruggednessof ISDB-Tss

The ISDB-Tsg system uses OFDM modulation, two-dimensional frequency-time interleaving and
concatenated error correction codes. OFDM is a multi-carrier modulation method, and it is a multipath-proof
modulation method, especially adding a guard interval in the time domain. The transmitted information is
spread in both the frequency and time domains by interleaving, and then the information is corrected by the
Viterbi and Reed-Solomon (RS) decoder. Therefore a high quality signal is obtained in the receiver, even
when working in conditions of severe multipath propagation, whether stationary or mobile.

1412  Widevariety of transmission

The ISDB-Tgsp system adopts BST-OFDM, and consists of one or three OFDM-segments. That is single-
segment transmission and triple-segment transmission. A bandwidth of OFDM-segment is defined in one of
three ways depending on the reference channel raster of 6, 7 or 8 MHz. The bandwidth is a fourteenth of the
reference channel bandwidth (6, 7 or 8 MHz), that is, 429 kHz (6/14 MHz), 500 kHz (7/14 MHz), 571 kHz
(8/14 MHz). The bandwidth of OFDM-segment should be selected in compliance with the frequency
situation in each country.

The bandwidth of single-segment is around 500 kHz, therefore the bandwidth of single-segment transmission
and triple-segment transmission is approximately 500 kHz and 1.5 MHz.

The ISDB-Tsp system has three alternative transmission modes which allow the use of a wide range of
transmitting frequencies, and four alternative guard interval lengths for the design of the distance between
SFN transmitters. These transmission modes have been designed to cope with Doppler spread and delay
spread, for mobile reception in presence of multipath echoes.
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1413  Flexibility

A multiplex structure of the ISDB-Tgg system is fully compliant with MPEG-2 systems architecture.
Therefore various digital contents such as sound, text, still picture and data can be transmitted
simultaneously.

In addition, according to the broadcaster’s purpose, they can select the carrier modulation method, error
correction coding rate, length of time interleaving, etc. of the system. There are four kinds of carrier
modulation method of DQPSK, QPSK, 16-QAM and 64-QAM, five kinds of coding rate of 1/2, 2/3, 3/4, 5/6
and 7/8, and five kinds of time interleaving length from 0 to approximately 1 s. The TMCC carrier transmits
the information to the receiver indicating the kind of modulation method and coding rate that are used in the
system.

1414  Flexibility Commonality and interoperability

The ISDB-Tgp system uses BST-OFDM modulation and adopts MPEG-2 systems. Therefore the system has
commonality with the ISDB-T system for digital terrestrial television broadcasting (DTTB) in the physical
layer, and has commonality with the systems such as ISDB-T, ISDB-S, DVB-T and DVB-S which adopt
MPEG-2 Systems in the transport layer.

1415  Efficient transmission and sour ce coding

The ISDB-Tsg system uses a highly-spectrum efficient modulation method of OFDM. Also, it permits
frequency reuse broadcasting networks to be extended using additional transmitters all operating on the same
radiated frequency.

In addition, the channels of independent broadcasters can be transmitted together without guardbands from
the same transmitter as long as the frequency and bit synchronization are kept the same between the
channels.

The ISDB-Tsg system can adopt MPEG-2 AAC. Near CD quality can be realized at a bit rate of 144 kbit/s
for stereo.

1416 Independency of broadcasters

The ISDB-Tgp system is a narrow-band system for transmission of one sound programme at least. Therefore
broadcasters can have their own RF channel in which they can select transmission parameters independently.

14.1.7 Low-power consumption

Almost all devices can be made small and light weight by developing LSI chips. The most important aspect
of efforts to reduce battery size is that the power consumption of a device must be low. The slower the
system clock, the lower the power consumption. Therefore, a narrow-band, low bit rate system like single-
segment transmission can allow for the receiver to be both portable and lightweight.

14.1.8 Hierarchical transmission and partial reception

In the triple-segment transmission, both one layer transmission and hierarchical transmission can be
achieved. There are two layers of A and B in the hierarchical transmission. The transmission parameters of
carrier modulation scheme, coding rates of the inner code and a length of the time interleaving can be
changed in the different layers.

The centre segment of hierarchical transmission is able to be received by single-segment receiver. Owing to
the common structure of an OFDM segment, a single-segment receiver can partially receive a centre segment
of full-band ISDB-T signal whenever an independent program is transmitted in the centre segment.

Figure 10 shows an example of hierarchical transmission and partial reception.
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FIGURE 10

Example diagram of hierarchical transmission and partial reception
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142  Transmission parameters

The ISDB-Tsg system can be assigned to 6 MHz, 7 MHz or 8§ MHz channel raster. Segment bandwidth is
defined to be a fourteenth of channel bandwidth, therefore that is 429 kHz (6/14 MHz), 500 kHz (7/14 MHz)
or 571 kHz (8/14 MHz). However, the segment bandwidth should be selected in compliance with the
frequency situation in each country.

The transmission parameters for the ISDB-Tgsg system are shown in Table 1.

TABLE 1
Transmission parametersfor the |ISDB-Tg

Mode Mode 1 Mode 2 Mode 3

Total number of segments'” (Ns= ng+ ny) 1,3

Reference channel raster (BWF ) (MHz) 6,7,8

Segment bandwidth (BWs) (kHz) BWF x 1 000/14

Used bandwidth (BWuU) (kHz) BWs x Ns+ Cs

Number of segments for differential modulation Ny

Number of segments for coherent modulation Ne

Carrier spacing (Cy) (kHz) BWs/108 BWs216 BWs/432
Total 108 X Ns+ 1 216 x Ns+ 1 432 x Ns+ 1
Data 96 x Ng 192 x N 384 x N

Number of Sp? 9 X Ne 18 X Ne 36 X Ng

carriers Ccp? ng+ 1 ng+ 1 ng+ 1
T™CC?® Nc+ 5 X Ng 2xN+10xng | 4%ne+ 20X ng
AC1® 2 % Ng 4+ Ng 8 x N
AC2W 4xng 9 X ng 19 X ng
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TABLE 1 (end)

Mode | Mode 1 Mode 2 ‘ Mode 3 ‘ Mode
Carrier modulation DQPSK, QPSK, 16-QAM, 64-QAM
Number of symbol per frame 204
Useful symbol duration (T,) (Us) 1 000/Cq
Guard interval duration (Tg) 1/4,1/8,1/16 or 1/32 of T,

Total symbol duration (Ts) T+ Ty

Frame duration (T) Tsx 204

FFT samples (Fs) ??g Esz = g 1501224((’\II\Ts :13)) ;gig Esz = ;;
FFT sample clock (Fs) (MHz) Fe=FJ/T,

Inner code Convolutional code

(Coding rate = 1/2, 2/3, 3/4, 5/6, 7/8)
(Mother code = 1/2)

Outer code (204,188) RS code
Time interleave parameter (I ) 0,4,8,16, 32 ‘ 0,2,4,8,16 ‘ 0,1,2,4,8
Length of time interleaving I X 95 % T

FFT: fast Fourier transform.

(" The ISDB-Tsg system uses 1 or 3 segments for sound services, while any number of segments may be used for
other services such as television services. (Compare with System C of Recommendation ITU-R BT.1306.)

@ SP (scattered pilot), and CP (continual pilot) can be used for frequency synchronization and channel estimation.
The number of CP includes CPs on all segments and a CP for higher edge of whole bandwidth.

@ TMCC carries information on transmission parameters.

@ AC (auxiliary channel) carries ancillary information for network operation.

143  Sourcecoding

The multiplex structure of the ISDB-Tsg system is fully compliant with MPEG-2 systems architecture,
therefore MPEG-2 transport stream packets (TSPs) containing compressed digital audio signal can be
transmitted. Digital audio compression methods such as MPEG-2 Layer II audio specified in ISO/IEC
13818-3, AC-3 (Digital Audio Compression Standard specified in ATSC Document A/52) and
MPEG-2 AAC specified in ISO/IEC 13818-7 can be applied to the ISDB-Tgp system.

144  Multiplexing

The multiplex of the ISDB-Tsg system is compatible with MPEG-2 TS ISO/IEC 13818-1. In addition,
multiplex frame and TMCC descriptors are defined for hierarchical transmission with single TS.

Considering maximum interoperation among a number of digital broadcasting systems, e.g. ISDB-S
recommended in Recommendation ITU-R BO.1408, ISDB-T recommended in Recommendation ITU-R
BT.1306 (System C) and broadcasting-satellite service (sound) system using the 2.6 GHz band
recommended in Recommendation ITU-R BO.1130 (System E), these systems can exchange broadcasting
data streams with other broadcasting systems through this interface.

1441 Multiplex frame

To achieve hierarchical transmission using the BST-OFDM scheme, the ISDB-Tsg system defines
a multiplex frame of TS within the scope of MPEG-2 systems. In the multiplex frame, the TS is a continual
stream of 204-byte RS-TSP composed of 188-byte TSP and 16 bytes of null data or RS parity.

The duration of the multiplex frame is adjusted to that of the OFDM frame by counting RS-TSPs using a
clock that is two times faster than the inverse FFT (IFFT) sampling clock in the case of single-segment
transmission. In the case of the triple-segment transmission the duration of the multiple frame is adjusted to
that of the OFDM frame by counting RS-TSPs using a clock that is four times faster than the [FFT sampling
clock.
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145

This section describes the channel coding block, which receives the packets arranged in the multiplex frame
and passes the channel-coded blocks forward to the OFDM modulation block.

Channel coding

1451
Figure 11 shows the functional block diagram of channel coding of the ISDB-Tsg system.

Functional block diagram of channel coding

The duration of the multiplex frame coincides with the OFDM frame by counting the bytes in the multiplex
frame using a faster clock than IFFT-sampling rate described in the previous section.

At the interface between the multiplex block and the outer coding block, the head byte of the multiplex frame
(corresponding to the sync-byte of TSP) is regarded as the head byte of the OFDM frame. In bit-wise
description, the most significant bit of the head byte is regarded as the synchronization bit of OFDM frame.

For the triple-segment layered transmission, the RS-TSP stream is divided into two layers in accordance with
the transmission-control information. In each layer, coding rate of the inner error correction code, carrier-
modulation scheme, and time-interleaving length can be specified independently.

FIGURE 11
Channel coding diagram
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1452

RS (204,188) shortened code is applied to each MPEG-2 TSP to generate an error protected TSP that is
RS-TSP. The RS (208,188) code can correct up to eight random erroneous bytes in a received 204-byte
word.

Outer coding

pPX) =X+ X+ X+ X+ 1
g(x) = (X = A)Xx = A)(X = A)(x =A%) =+ (x = A1)

Field generator polynomial:
Code generator polynomial:
where A = 02,

It should be noted that null TSPs from the multiplexer are also coded to RS (204,188) packets.

MPEG-2 TSP and RS-TSP (RS error protected TSP) are shown in Fig. 12. RS error protected TSP is also
called transmission TSP.
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FIGURE 12
MPEG-2 TSP and RS-TSP (transmission TSP)
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1453  Energy dispersal

In order to ensure adequate binary transitions, the data from the splitter is randomized with pseudo-random
binary sequence (PRBS).

The polynomial for the PRBS generator shall be:
gxX) =x"+x"*+1

146 Delay adjustment

In the byte-wise interleaving, the delay caused in the interleaving process differs from stream to stream of
different layer depending on its properties (i.e. modulation and channel coding). In order to compensate for
the delay difference including de-interleaving in the receiver, the delay adjustment is carried out prior to the
byte-wise interleaving on the transmission side.

14.6.1 Byte-wiseinterleaving (inter-code interleaving)

Convolutional byte-wise interleaving with length of | =12 is applied to the 204-byte error protected and
randomized packets. The interleaving may be composed of | = 12 branches, cyclically connected to the input
byte-stream by the input switch. Each branch j shall be a first-in first-out (FIFO) shift register, with length of
j X 17 bytes. The cells of the FIFO shall contain 1 byte, and the input and output switches shall be
synchronized.

The de-interleaving is similar, in principle, to the interleaving, but the branch indices are reversed. Total
delay caused by interleaving and de-interleaving is 17 X 11 X 12 bytes (corresponding to 11 TSPs).

14.6.2 Inner coding (convolutional codes)

The ISDB-Tgsg system shall allow for a range of punctured convolutional codes, based on a mother
convolutional code of rate 1/2 with 64 states. Coding rates of the codes are 1/2, 2/3, 3/4, 5/6 and 7/8. This
will allow selection of the most appropriate property of error correction for a given service or data rate in the
ISDB-Tsg services including mobile services. The generator polynomials of the mother code are G, = 171,
for X output and G, = 133, for Y output.

1.4.7 Modulation

Configuration of the modulation block is shown in Figs. 13 and 14. After bit-wise interleaving, data of each
layer are mapped to the complex domain.



85

UIT-R BT.2140-10F

FIGURE 13
M odulation block diagram
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FIGURE 14
Configuration of carrier modulation block
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1471  Delay adjustment for bit interleave

Bit interleave causes the delay of 120 complex data (I +jQ) as described in the next section. By adding
proper delay, total delay in transmitter and receiver is adjusted to the amount of two OFDM symbols.

1472  Bitinterleaving and mapping

One of the carrier modulation schemes among DQPSK, QPSK, 16-QAM and 64-QAM is selectable for this
System. The serial bit-sequence at the output of the inner coder is converted into a 2-bit parallel sequence to
undergo m/4-shift DQPSK mapping or QPSK mapping, by which n bits of I-axis and Q-axis data are
delivered. The number n may depend on the hardware implementation. In the case of 16-QAM, the sequence
is converted into a 4-bit parallel sequence. In 64-QAM, it is converted into a 6-bit parallel sequence. After
the serial-to-parallel conversion, bit-interleaving is carried out by inserting maximum 120-bit delay.

14.7.3 Data segment

Data segment is defined as a table of addresses for complex data, on which rate conversion, time
interleaving, and frequency interleaving shall be executed. The data segment corresponds to the data portion
of OFDM segment.

1474  Synthesisof layer-data streams

After being channel-coded and mapped, complex data of each layer are inputted every one symbol to pre-
assigned data-segments.

The data stored in all data segments are cyclically read with the IFFT-sample clock; then rate conversions
and synthesis of layer data streams are carried out.

1475 Timeinterleaving

After synthesis, symbol-wise time interleaving is carried out. The length of time-interleaving is changeable
from 0 to approximately 1 s, and shall be specified for each layer.

14.7.6  Frequency interleaving

Frequency interleaving consists of inter-segment frequency interleaving, intra-segment carrier rotation, and
intra-segment carrier randomization. Inter-segment frequency interleaving is taken among the segments
having the same modulation scheme. Inter-segment frequency interleaving can be carried out only for triple-
segment transmission. After carrier rotation, carrier randomization is performed depending on the
randomization table.
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1477  OFDM segment-frame structure

Data segments are arranged into OFDM segment-frame every 204 symbols by adding pilots such as CP, SP,
TMCC and AC. The modulation phase of CP is fixed at every OFDM symbol. SP is inserted in every
12 carriers and in every 4 OFDM symbols in the case of coherent modulation method. The TMCC carrier
carries transmission parameters such as carrier modulation, coding rate and time interleaving for the receiver
control. The AC carrier carries the ancillary information.

15 ATSC

151 Overview of the ATSC Digital Television System

The ATSC Digital Television (DTV) standard ushered in a new era in television broadcasting. The impact of
DTV is more significant than simply moving from an analog system to a digital system. Rather, DTV
permits a level of flexibility wholly unattainable with analog broadcasting. The ATSC Digital Television
Standard describes a system designed to transmit high quality video and audio and ancillary data within a
single 6 MHz terrestrial television broadcast channel. The design emphasis on quality resulted in the advent
of digital HDTV and multi channel surround-sound. The ATSC system pioneered a layered architecture that
separates picture formats, compression coding, data transport and digital transmission as shown in Fig. 15.

FIGURE 15
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A block diagram of the system is provided in Fig. 16.
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1511 Video Formats

The source video formats for the ATSC standard were carefully selected for their interoperability
characteristics with film (wide aspect ratio and 24 fps), computers (square pixels and progressive scanning),
and legacy television systems (480 lines and ITU-601 sampling), as illustrated in Fig. 3. In addition, the
HDTYV formats and the square pixel SDTV format are related by simple 3:2 ratios, allowing high quality, yet

economical conversion among these formats. ATSC system.

1512 Video Compression

The ATSC DTV Standard specifies the MPEG-2 video stream syntax (Main Profile at High Level) for the

Note: PSIP refers to ATSC
Standard (A/65) which

was dev eloped
subsequent to ATSC
Standards (A/52), (A/53)
and to this Guide. For
details regarding PSIP
refer to ATSC Standard
(A/65).

coding of video. The ATSC DTV Standard defines the video formats for HDTV and SDTV (Table 2).
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TABLE 2
Digital Television Standard Video Formats*
Vertical lines | Pixels | Aspect ratio Picturerate
1080 1920 16:9 601, 30P, 24P
720 1280 16:9 60P, 30P, 24P
480 704 16:9 and 4:3 60P, 601, 30P, 24P
480 640 4:3 60P, 601, 30P, 24P

*Note that both 60.00 Hz and 59.94 (60x1000/1001) Hz picture
rates are allowed. Dual rates are allowed also at the picture rates
of 30 Hz and 24 Hz.

ATSC consumer receivers are designed to decode all HDTV and SDTV streams providing program service
providers with maximum flexibility.

ATSC also provides the ability to utilize Advanced Video Coding (AVC) within an ATSC DTV
transmission. Part 1 of ATSC A/72, “Video System and Characteristics of AVC in the ATSC Digital
Television System," and "Part 2 “AVC Video Transport Subsystem Characteristics". The standard details
the methodology to utilize Advanced Video Coding (AVC) within an ATSC DTV transmission. AVC which
was developed by the ITU-T Video Coding Experts Group together with the ISO/IEC Moving Picture
Experts Group is also known as H.264 and MPEG-4 Part 10. The A/72 Standard defines constraints with
respect to AVC, compression format restraints, low delay and still picture modes, and bit stream
specifications.

15.1.3 Audio Compression

The ATSC DTV Standard utilizes “Digital Audio Compression (AC-3)” for the coding of audio as based
upon the ATSC A/52 Standard.

1514  Transport

Transport defines the methodology of dividing each bit stream into “packets” of information. The ATSC
system employs the MPEG-2 transport stream syntax for the packetization and multiplexing of video, audio,
and data signals for digital broadcasting systems.

The ATSC A/65 Program and System Information Protocol (PSIP) describes the information at the system
and event levels for all virtual channels (channel numbers are not tied directly to the actual RF channel
frequency) carried in a particular TS. Additionally, information for analog channels as well as digital
channels from other Transport Streams may be incorporated.

There are two main categories of information in the ATSC PSIP Standard (A65), system information and
program data. System information allows navigation and access of the channels within the DTV transport
stream, and the program data provides necessary information for efficient browsing and event selection.
Some tables announce future events and some are used to locate the digital streams that make up an event.
The PSIP data are carried via a collection of hierarchically arranged tables, repeated in the packet stream at
frequent intervals.

1515 RF Transmission

“RF Transmission” refers to channel coding and modulation. The channel coder takes the packetized digital
bit stream, reformats it and adds additional information that assists the receiver in extracting the original data
from the received signal, which due to transmission impairments may contain errors. In order to protect
against both burst and random errors, the packet data is interleaved before transmission and Reed-Solomon
[isn’t a reference needed?] forward error correcting codes are added. The modulation (or physical layer) uses
the digital bit stream information to modulate a carrier for the transmitted signal. The basic modulation


http://en.wikipedia.org/wiki/ITU-T
http://en.wikipedia.org/wiki/International_Organization_for_Standardization
http://en.wikipedia.org/wiki/International_Electrotechnical_Commission
http://en.wikipedia.org/wiki/Moving_Picture_Experts_Group
http://en.wikipedia.org/wiki/Moving_Picture_Experts_Group
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system offers two modes: an 8-VSB mode and a 16-VSB mode. The 8-VSB mode was designed for spectral
efficiency, maximizing the data throughput with a low receiver carrier-to-noise (C/N) threshold requirement,
high immunity to both co-channel and adjacent channel interference, and high robustness to transmission
errors. The attributes of 8-VSB allow DTV channels to co-exist in a crowded spectrum environment that
contains both analog and digital television signals. In addition, the lower power requirements (typically,
12 dB lower than analog NTSC) of 8-VSB allow ATSC DTV stations to exist on channels where analog
stations cannot due to interference constraints. The spectral efficiency and power requirement characteristics
of 8-VSB are essential to the conversion of terrestrial broadcast transmission from analog to digital since
new spectrum is not allotted during the transition phase.

152 ATSC-M/H System Overview

The ATSC Mobile/Handheld service (M/H) shares the same RF channel as a standard ATSC broadcast
service described in ATSC A/53. M/H is enabled by using a portion of the total available 19.4 Mbit/s
bandwidth and utilizing delivery over IP transport. A block diagram representation of the broadcast system is
shown in Fig. 17.

Central to the M/H system are additions to the physical layer of the ATSC transmission system that are
easily decodable under high Doppler rate conditions. Extra training sequences and forward error correction
(FEC) are added to assist reception of the enhanced stream(s). Consideration has also been given to the many
system details that make such a signal compatible with legacy ATSC receivers, particularly audio decoder
buffer constraints; but also such constraints as MPEG transport packet header standards, requirements for
legacy PSIP carriage, etc. These changes do not alter the emitted spectral characteristics. The ATSC-M/H
system broadcast protocol stack is illustrated in Fig. 17.

FIGURE 17
ATSC-M/H broadcast protocol stack
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1521  Description of A/153 Parts
The following sections provide an over view of the Parts that make up the ATSC-M/H system.

15211 Part?2-RF/ Transmission

M/H data is partitioned into Ensembles, each of which contains one or more services. Each Ensemble uses an
independent RS Frame (an FEC structure), and furthermore, each Ensemble may be coded to a different level
of error protection depending on the application. M/H encoding includes FEC at both the packet and trellis
levels, plus the insertion of long and regularly spaced training sequences into the M/H data. Robust and
reliable control data is also inserted for use by M/H receivers. The M/H system provides bursted
transmission of the M/H data, which allows the M/H receiver to cycle power in the tuner and demodulator
for energy saving.

15212 Part3- Service Multiplex and Transport Subsystem

In the ATSC-M/H physical layer system, the M/H data is transferred by a time-slicing mechanism to
improve the receiver’s power management capacity. Each M/H Frame time interval is divided into 5
sub-intervals of equal length, called M/H Subframes. Each M/H Subframe is in turn divided into 4 sub-
divisions of length 48.4 ms, the time it takes to transmit one VSB frame. These VSB frame time intervals are
in turn divided into 4 M/H Slots each (for a total of 16 M/H Slots in each M/H Subframe).

The M/H data to be transmitted is packaged into a set of consecutive RS Frames, where this set of RS
Frames logically forms an M/H Ensemble. The data from each RS Frame to be transmitted during a single
M/H Frame is split up into chunks called M/H Groups, and the M/H Groups are organized into M/H Parades,
where an M/H Parade carries the M/H Groups from up to two RS Frames but not less than one. The number
of M/H Groups belonging to an M/H Parade is always a multiple of 5, and the M/H Groups in the M/H
Parade go into M/H Slots that are equally divided among the M/H Subframes of the M/H Frame.

The RS Frame is the basic data delivery unit, into which the IP datagrams are encapsulated. While an M/H
Parade always carries a Primary RS Frame, it may carry an additional Secondary RS Frame as output of the
baseband process. The number of RS Frames and the size of each RS Frame are determined by the
transmission mode of the M/H physical layer subsystem. Typically, the size of the Primary RS Frame is
bigger than the size of Secondary RS Frame, when they are carried in one M/H Parade.

The Fast Information Channel (FIC) is a separate data channel from the data channel delivered through RS
Frames. The main purpose of the FIC is to efficiently deliver essential information for rapid M/H Service
acquisition. This information primarily includes binding information between M/H Services and the M/H
Ensembles carrying them, plus version information for the M/H Service Signaling Channel of each M/H
Ensemble.

In ATSC-M/H, an “M/H Service” is similar in general concept to a virtual channel as defined in ATSC
A/65C [10]. An M/H Service is a package of IP streams transmitted through M/H Multiplex, which forms a
sequence of programs under the control of a broadcaster which can be broadcast as part of a schedule.
Typical examples of M/H Services include TV services and audio services. Collections of M/H Services are
structured into M/H Ensembles, each of which consists of a set of consecutive RS Frames.

In general, there are two types of files that might be delivered using the methods described in this standard.
The first of these is content files, such as music or video files. The second type of file that may be
transmitted is a portion of the service guide. This includes long- and short-term keys for service protection,
logos, and SDP files. In either case, the delivery mechanisms are the same and it is up to the terminal to
resolve the purpose of the files.

1.5.2.1.3 Part4- Announcement

In an M/H system, the Services available on that system (or another system) are announced via the
Announcement subsystem. Services are announced using a Service Guide. A Service Guide is a special M/H
Service that is declared in the Service Signaling subsystem. An M/H receiver determines available Service
Guides by reading the Guide Access Table for M/H (GAT-MH). This table lists the Service Guides present
in the M/H broadcast, gives information about the service provider for each guide, and gives access
information for each guide.
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The ATSC-M/H Service Guide is an OMA BCAST Service Guide, with constraints and extensions as
specified in this standard. A Service Guide is delivered using one or more IP streams. The main stream
delivers the Announcement Channel, and zero or more streams are used to deliver the guide data. If separate
streams are not provided, guide data is carried in the Announcement Channel stream.

15214 Part5h- Application Framework

The primary objective for the M/H platform is to deliver a set of audio and/or video services from a
transmission site to mobile or portable devices. The Application Framework for enables the broadcaster of
the audio-visual service to author supplemental content to define and control various additional elements to
be used in conjunction with the M/H audio-visual service. It enables one to define auxiliary (graphical)
components, layout for the service, transitions between layouts and composition of audio-visual components
with auxiliary data components. Furthermore, it enables the broadcaster to send remote events to modify the
presentation and to control presentation timeline. The Application Framework further enables coherent
rendering of the service and its layout over a variety of device classes and platforms, rendering of action
buttons and input fields, and event handling and scripting associated with such buttons and fields.

1.5.2.1.5 Part 6 - Service Protection

Service Protection refers to the protection of content, be that files or streams, during its delivery to a receiver.
Service Protection assumes no responsibility for content after it has been delivered to the receiver. It is
intended for subscription management. It is an access control mechanism, only.

The ATSC-M/H Service Protection system is based on the OMA BCAST DRM Profile. It consists of the
following components:

- Key provisioning
- Layer 1 registration

- Long-Term Key Message (LTKM), including the use of Broadcast Rights Objects (BCROs) to
deliver LTKMs

- Short-Term Key Messages (STKM)
- Traffic encryption.

The system relies on the following encryption standards:
- Advanced Encryption Standard (AES)

- Secure Internet Protocol (IPsec)
- Traffic Encryption Key (TEK)

In the OMA BCAST DRM Profile there are two modes for Service Protection—interactive and broadcast-
only mode. In interactive mode, the receiver supports an interaction channel to communicate with a service
provider, to receive Service and/or Content Protection rights. In broadcast-only mode, the receiver does not
use an interaction channel to communicate with a service provider. Requests are made by the user through
some out-of-band mechanism to the service provider, such as calling a service provider phone number or
accessing the service provider website.

15216 Part7-AVC and SVC Video System

The M/H system uses MPEG-4 AVC and SVC video coding as described in ISO/IEC 14496 Part 10, with
certain constraints.

15.3.1.7 Part 8- HE AAC Audio System

The M/H system uses MPEG-4 HE AAC v2 audio coding as described in ISO/IEC 14496 Part 3, with certain
constraints. HE AAC v2 is used to code mono or stereo audio. HE AAC v2 is the combination of three audio
coding tools, MPEG-4 AAC, Spectral Band Replication (SBR) and Parametric Stereo (PS).
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153 System Configuration Signaling

Recognizing that the mobile sector of the economy is subject to rapid technology change, the needs for
continued viability of the system in the face of change were formalized. As there are many technological
elements of the system, they were grouped into functional units called elementary subsystems.

1.6 DVB-T
1.6.1 DVB-T variants

The DVB-T standard allows for different levels of modulation and different code rates to be used to trade bit
rate versus ruggedness. As some variants can be selected as representative of the much larger set of all
variants, it will be necessary to select such a sub-set for the planning Conference. This sub-set is useful to
avoid too many options that would otherwise need to be displayed.

The non-hierarchical variants are chosen as being typical of some expressed requirements and are close to
others; for the DVB-T example, it is to be expected that channel requirements for a variant with a code rate
of 2/3 will be similar to those for a variant with a code rate of 3/4, for the same modulation.

A2: QPSK, 2/3: this variant provides a low data capacity of only 6 to 8 Mbit/s but it does provide a
very rugged service.

B2: 16-QAM, 2/3:  the data capacity is moderate at 13 Mbit/s to 16 Mbit/s and this variant may be of
interest for providing reasonably rugged services especially for portable or mobile
reception.

C2: 64-QAM, 2/3:  this variant has a high data capacity, 20 Mbit/s to 24 Mbit/s but provides less rugged
services and is particularly sensitive to self-interference effects in large area SFNs.

1.6.2 Hierarchical variant

Hierarchical DVB-T system variants mean that the MPEG-2 bit stream is divided into two parts: the high
priority stream and the low priority stream. The high priority stream is the rugged part of the hierarchical
system and uses QPSK modulation and an appropriate code rate to provide the necessary protection against
noise and interference. Because of the type of modulation, the data capacity is low (about 5 to 6 Mbit/s).
However, the C/I ratio is worse than that for a non-hierarchical QPSK system although the data capacity is
the same as that of a QPSK system of the same code rate.

The low priority stream is the more fragile part of the hierarchical system and may be either 16-QAM or
64-QAM. Not much consideration has been given to a low priority stream using 16-QAM because the data
capacity of the low priority stream is about the same as that of the high priority stream. A low priority stream
using 64-QAM provides about twice the capacity of the high priority QPSK stream. Its exact capacity
relative to that of the high priority stream depends on the relative code rate of the two streams.

The hierarchical system variants could be used in several ways. One example would be for a combination of
fixed and mobile services in the same area, where the high priority stream gives robust mobile coverage and
the low priority stream provides fixed antenna reception.

1.6.3 Guard interval

OFDM, as used in DVB-T, exhibits relatively long symbol periods due to its multi-carrier nature. This long
symbol period provides a degree of protection against inter-symbol interference caused by multipath
propagation. This protection can, however, be greatly enhanced by use of a guard interval. The guard interval
is a cyclic extension of the symbol. In simplistic terms, a section of the start of the symbol is simply added to
the end of the symbol.

For MFNs, small guard intervals are used while for SFNs, larger guard intervals are required. There is a
trade-off between the length of the guard interval and the data capacity. For a given DVB-T variant, a larger
guard interval length implies a lower data capacity.
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164 DVB-T inBand Il

There are indications that the use of Band III (174-230 MHz) is being considered for DVB-T in some
countries. Band III propagation is particularly suitable for portable and mobile reception, because of the
uniform field strength distribution that can be achieved in that band, together with the possibility of
achieving large area coverage with lower power than would be needed using UHF frequencies. However, in
some parts of the planning area (eastern Mediterranean area and Gulf area) the situation is different due to
propagation anomalies such as ducting and super-refraction.

A challenge to be faced within Band III is the existence of several channelling arrangements, including the
use of 7 MHz and 8 MHz bandwidth channels. Any possible move to a uniform channel raster presents a
long-term challenge due to the existing complex non-uniform situation.

The following advantages have led to an increased interest in DVB-T in VHF Band III:
- coverage for large areas is achieved with fewer transmitters than are required at UHF;

- mobile reception (reduction of Doppler effect).

At VHF, propagation conditions are different from UHF; therefore suitable networks may also be different.
Furthermore the Doppler shift for mobile reception is less at VHF than at UHF due to the lower frequencies.
This is a clear advantage for VHF when administrations consider deploying mobile DVB-T.

17 DVB-H

1.7.1 Building and validating an open and scalable network ar chitecture

The interworking points between the different domains and actors will also be identified with the objective
of defining interworking units whenever required. System engineering rules will be articulated in order to
cope with scalability issues. This in particular requires identifying the parameters that are key when scaling
up the system. This is crucial to allow the successful progressive introduction of open systems with
distributed management functions.

Field trials that include testing of an open operational architecture composed of several broadcast cells will
give final input on the viability of the overall system. The novelty will consist in having an open
demonstrator addressing the complete/commercial-like architecture. Roaming will be tested between
different partners' sites, for instance. Feedback from a panel of users will determine whether the services
have sufficiently user-friendly interfaces and will qualify the technical and commercial viability of the
services.

Technology development in the project is articulated around three domains that intend to make particularly
innovative contributions on:

- content, services and applications,
- user devices,

- networks.

1.7.2 Content, servicesand applications

The business motivation in this area is to increase content/service creation productivity because of the
increasingly diverse means of accessing services in terms of networks and terminals. This productivity is
enhanced only at the expense of making common as many steps as possible in the content/service creation
process.

In content generation and production, the migration from the more or less autonomous production workflows
of separate departments to workflows where content is created in a multitude of formats to be transmitted via
a number of platforms and channels to different terminals will be planned. Content will be produced,
generated and edited from a number of sources. A central server architecture connected to a content
management system will be implemented allowing for quick, cost-efficient and automated content editing. A
mechanism will be established for ensuring that user privacy and security is kept in a common digital
environment.
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1.7.3  User devices

The main user-device-related objective is to pave the way for the commercial introduction of end-user
devices able to provide intuitive access to mobile/portable broadcast and broadband services in collaborating
networks. The eEurope 2005 action plan recognizes that the development of such terminals is crucial to
social inclusion.

1.74  Networks

Assuming that national regulations will evolve according to EC recommendations, the opportunity exists to
deploy new networks specifically targeting broadcast-based mobile and indoor reception, with better
geographical granularity (i.e. smaller cells). This will lead to the definition and field validation of
deployment rules for a cellularized DVB-T/H system. Because of the potential co-location of low power
DVB-T/H transmitters with 2G/3G base stations, co-existence rules will be defined, depending on the
identified interference scenarios.

Digital Video Broadcasting Handheld (DVB-H) is a new standard for digital terrestrial TV broadcasting to
handheld portable/mobile terminals.

It has been standardised in 2004 by ETSI EN 302 304: “Digital Video Broadcasting (DVB); Transmission
System for Handheld Terminals” (DVB H).

The introduction of DVB-H implied to modify slightly few DVB standards. DVB-T has been improved with
the introduction of a 4 K carriers mode, a depth interleaver, new time stamps (TPS) and a 5 MHz RF
bandwidth. Some people are thinking to introduce 1,5, 3 and 4,5 MHz RF bandwidth in order to fit with the
frequency grid in the L band in region 1 and 3 (RRC). 5 MHz RF channel is used in USA in the L band.

FIGURE 18
DVB-H standards family
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The main objective is to deliver various content (video and audio) compressed with MPEG4 encapsulated in
IP bursts. One of the main challenges was to reduce the power consumption of the handheld devices (mobile
phones, PDA or portable PC) and to allow the reception in various conditions.

In the future, it could be large power transmitter in order to cover a great number of users at once (one to
many) with a dedicated format of content and even to be able to deliver interactive services in small cells
with low power transmitters compatible with GSM or UMTS cells.

There are two options in term of frequency usage:

- UHF for large coverage areas, from one DVB-H service up to a full channel filled with DVB-H
services (see figure hereafter which shows a DVB-T service + several DVB-H services in the same

channel. The DVB-T transport stream (service 4 ) has a constant bitrate the other services (1, 2 and
3) are DVB-H IP bursts) .

- L bands for small coverage areas with full channel filled with DVB-H services.

FIGURE 19
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In one 8 MHz channel, it is possible to broadcast up to 50 different programs with an average of 400 kbits/s
MPEGH4 streams.

The definition of the image is fitting with the size of the display of the handheld device which means (CIF or
QVGA).

DVB-H benefits of the advantages of OFDM modulation scheme combined with IP slicing.

In term of usage, DVB-H is a relevant example of converging technology: Convergence between
Broadcasting and Telecommunication. However, the introduction of that technology has to be managed
carefully in term of frequency allocation and/or sharing.

1.8 ISDB-T

1.8.1 |ISDB-T Transmission Parameters

ISDB-T consists of 13 OFDM segments. One OFDM segment corresponds to a frequency spectrum having a
bandwidth of B/14 MHz (B means the bandwidth of a terrestrial TV channel: 6, 7 or 8 MHz), so one segment
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occupies bandwidth 6/14 MHz (428.57 kHz), 7/14 MHz (500 kHz) or 8/14 MHz (571.29 kHz). Television
broadcasting employs 13 segments with a transmission bandwidth of about 5.6MHz, 6.5 MHz or 7.4 MHz.

ISDB-T has three transmission modes having different carrier intervals in order to deal with a variety of
conditions such as the variable guard interval as determined by the network configuration and the Doppler
shift occurring in mobile reception. In Mode 1, one segment consists of 108 carriers, while Modes 2 and 3
feature two times and four times that number of carriers, respectively. Table 2 lists the basic parameters of
each mode in ISDB-T system.

A digital signal is transmitted in sets of symbols. The active symbol duration is the reciprocal of the carrier
spacing — this condition prevents carriers in the band from interfering with each other. The guard interval is a
time-redundant section of information that adds a copy of the latter portion of a symbol to the symbol’s
“front porch” with the aim of absorbing interference from multi-path-delayed waves. Accordingly,
increasing the guard-interval duration in the signal decreases the information bit rate. An OFDM frame
consists of 204 symbols with guard intervals attached regardless of the transmission mode. The time
interleaving duration in real time depends on the parameters set at the digital-signal stage and on the guard-
interval duration, and consequently the values shown in Table 3 for these parameters are approximate.

The error-correction scheme uses concatenated codes, namely, Reed-Solomon (204,188) code for the outer
code and convolutional code for the inner code. The information bit rate takes on various values depending
on the selected modulation scheme, inner-code coding rate, and guard-interval ratio. The range shown in
Table 2 reflects the minimum and maximum values for 13 segments.

TABLE 3
Basic parameter of ISDB-T system
Transmission parameter Mode 1 ‘ Mode 2 Mode 3
Number of segments 13

Bandwidth

5.57 MHz (6M*)
6.50 MHz (TM*)
7.43 MHz (8M*)

5.57 MHz (6M*)
6.50 MHz (TM*)
7.43 MHz (8M*)

5.57 MHz (6M*)
6.50 MHz (TM*)
7.43 MHz (8M*)

Carrier spacing

3.968 kHz (6M*)
4.629 kHz (7TM*)
5.271 kHz (8M*)

1.948 kHz (6M*)
2.361 kHz (7TM*)
2.645 kHz (8M*)

0.992 kHz (6M*)
1.157 kHz (7TM*)
1.322 kHz (8M*)

Number of carriers

1405

2809

5617

Active symbol duration

252 us (6M*)
216 pus (TM*)
189 us (8M*)

504 ps (6M*)
432 s (TM*)
378 us (8M*)

1008 ps (6M*)
864 ps (TM*)
756 us (8M*)

Guard interval duration

1/4, 1/8, 1/16, 1/32 of active symbol duration

Carrier modulation

QPSK, 16-QAM, 64-QAM, DQPSK

Number of symbols per
frame

204

Time interleaving
duration

0, 0.1s, 0.2s, 0.4s

Inner code

Convolutional coding (1/2, 2/3, 3/4, 5/6, 7/8)

Outer code

RS(204,188)

3.65-23.2 Mbit/s (6M*)
4.26-27.1 Mbit/s (7M*)
4.87-31.0 Mbit/s (8M*)

Information bit rate

Hierarchical
transmission

Maximum 3 levels (Layer A, B, C)

* Bandwidth of a terrestrial TV channel.
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1.8.2 Hierarchical Transmission

A mixture of fixed-reception programs and handheld reception programs is made possible through
hierarchical transmission achievable by band division within a channel. “Hierarchical transmission” means
that the three elements of channel coding, namely, the modulation scheme, the coding rate of convolutional
error-correcting code, and the time interleaving duration, can be independently selected. Time and frequency
interleaving are each performed in their respective hierarchical data segment.

As described above, the smallest hierarchical unit in a frequency spectrum is one OFDM segment. Referring
to Fig. 20, one television channel consists of 13 OFDM segments, and up to three hierarchical layers (Layers
A, B, and C) can be set with regard to these segments. If the OFDM signal is transmitted using only one
layer, the layer is A. If the signal is transmitted using two layers, the center “rugged” layer is A and the outer
layer is B. If the signal is transmitted using three layers, the center “rugged” layer is A, the middle layer is B,
and the outer layer is C. Taking the channel-selection operation of the receiver into account, a frequency
spectrum segmented in this way must follow a rule for arranging segments. In addition, one layer can be set
for the single center segment as a partial-reception segment for handheld receivers of one-segment services.
In this case, the center segment is Layer A. Using the entire band in this way is called ISDB-T. Audio
broadcasts and one-segment services feature a basic one-segment format as well as a three-segment
expanded format, both referred to as ISDB-Tsg.

FIGURE 20
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1.8.3 Outlineof ISDB-T

Figure 21 shows ISDB-T system configuration. This system uses MPEG-2 Video coding and MPEG-2
advanced audio coding (AAC) for source coding. Moreover, it adopts MPEG-2 Systems for encapsulating
data streams. Therefore, various digital content such as sound, text, still pictures, and other data can be
transmitted simultaneously. For channel coding, transmission parameters may be individually set for each
layer, making for flexible channel composition. Furthermore, to achieve an interface between multiple
MPEG-2 Transport Streams (TSs) and the Channel coding, these TSs are re-multiplexed into a single TS. In
addition, transmission control information, such as channel segment configuration, transmission parameters,
etc., are sent to the receiver in the form of a transmission multiplexing configuration control (TMCC) signal.
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FIGURE 21
ISDB-T system configuration
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19 T-DMB

191 T-DMB General

Terrestrial Digital Multimedia Broadcasting (T-DMB) system, is the extended system compatible with
Digital Sound Broadcasting System A, which enables video services by using T-DAB networks for handheld
receivers in mobile environment. This system uses frequency bands of band Il and L-band, which T-DAB
networks are in operation.

T-DMB provides multimedia services including video, audio, and interactive data. For audio services
it uses MUSICAM as specified in DSB System A and for video services MPEG-4 standards. ITU-T
H.264 | MPEG-4 AVC standard is used for video, MPEG-4 ER-BSAC or MPEG-4 HE AAC for the
associated audio, and MPEG-4 BIFS and MPEG-4 SL for interactive data. Outer channel coding of Reed-
Solomon code applies to guarantee the good performance of video reception.

Field test results and the summary of T-DMB specification are included in the Report ITU-R BT.2049. The
specification of T-DMB was standardized by ETSI in 2005. ETSI TS 102 427 and ETSI TS 102 428 describe
error protection mechanism and the A/V codec of the T-DMB system, respectively. A variety of receivers
are in the market: PC (laptop) type, vehicular type, and PDA type as well as mobile phone.

19.2  System architecture

The system for the T-DMB video services has the architecture that transmits MPEG-4 contents encapsulated
using “MPEG-4 over MPEG-2 TS” specification as illustrated in Fig. 21.

Video service is delivered through the stream mode of DSB System A transmission mechanism. In order to
maintain bit error rates extremely low, this service uses the error protection mechanism described in ETSI TS
102 427. This video service is composed of three layers: contents compression layer, synchronization layer,
and transport layer. In the contents compression layer in ETSI TS 102 428, ITU-T H.264 | ISO/IEC 14496-
10 AVC is employed for video compression, ISO/IEC 14496-3 ER-BSAC/HE-AAC for audio compression,
and ISO/IEC 14496-11 BIFS for auxiliary interactive data services.

To synchronize audio-visual contents both temporally and spatially, ISO/IEC 14496-1 SL is employed in the
synchronization layer. In the transport layer specified in ETSI TS 102 428, some appropriate restrictions are
employed for the multiplexing of compressed audiovisual data.
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FIGURE 22
Conceptual architecturefor the video services
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1.9.3 Video servicetransmission architecture

The conceptual transmission architecture for video services is shown in Fig. 23. The video, audio, and
auxiliary data information for a video service are multiplexed into an MPEG-2 TS and further outer-coded
by the video multiplexer. It is transmitted by using the stream mode specified in DSB System A.
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The conceptual architecture of the video multiplexer for a video service is shown in Fig. 24.
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FIGURE 23

Conceptual transmission ar chitecture for the video services
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FIGURE 24
Architecture of the video multiplexer
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195 T-DMB specifications

The list of specifications for T-DMB is shown in Table 4.
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TABLE 4
T-DMB specifications

Physical Layer Recommendation ITU-R BS.1114 System A
ETSI EN 300 401
ETSI TS 102 427
ISO/IEC 13818-1
ISO/IEC 14496-1
Encapsulation and protocols for ETSITR 101 497
transmission of content ETSITS 101 759
ETSI ES 201 735
ETSI TS 101 499
ETSI TS 101 498-1
ETSI TS 101 498-2

Multimedia ETSI EN 301 234
Content Format ISO/IEC 14496-11
MPEG-2 Layer II
. . MPEG 4 ER BSAC/MPEG 4
Audio Coding HE-AAC

ETSITS 102 428
ITU-T Rec. H.264 / MPEG-4 AVC
ETSITS 102 428

Video Coding

1.10 LMDS (L ocal Multipoint Distribution System)

Since the very preliminary applications of digital terrestrial broadcasting, interactive and multimedia
applications seemed bound to play an important role in the take-off of the new broadcasting standard. Later
on, the availability of MHP standard and of MHP-compatible set-top boxes definitely opened the doors to
interactive and multimedia applications.

Interactive and multimedia terrestrial TV became a key part of the service in Finland, where are operational
in MHP standard since 2002 and interactivity is currently tested also on the Digital Terrestrial TV networks
of Spain, Germany, and Singapore (other countries are invited to send a contribution on this). With the
current launch of Digital Terrestrial Television in Italy, multimedia applications are getting a considerable
interest, also for what concerns interaction with public administration (T-government) and education.

Some countries have started a field trial of IP over digital TV broadcasting.
1.10.1 Useof LMDSsystems

1.10.1.1 TheLMDStechnology approaching the market of multimedia delivery

LMDS at 42 GHz is now a mature technology in terrestrial digital video broadcasting with the capability to
have a great amount of band to offer services to the customers. For example multichannel LMDS and
MPEG2 compression coding system - allowing multiple digital time-shifted programs inside the same
33 MHz video channel - permit NVOD (Near Video On Demand) services, without any "return connection"
between the customer and the Service Provider.

Services with a low interactivity level like Video on Demand (VOD), Games or Home Shopping
applications, can be achieved over LMDS with telephone return channel: most of the commercial DVB Set
Top Boxes (decoders) already include internal telephone modem. Also Internet access with telephone return
channel is achievable, deserving some LMDS down-link channels to deliver Internet traffic.

(AIl sub-sections describe the situation in European Union. Other administrations are invited to provide
further information on their own scenarios.)
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LMDS technology is rapidly evolving and the introduction of higher levels of interactivity, will move
applications from pure entertainment to Wireless Local Loop (WLL) services. In-band return channels offer
attractive independence from PSTN (Public Switching Telephone Network) for Service Providers.
Interactivity is pushing LMDS and WLL applications into a merge whose continuous technology evolution
will contribute extending profitable business penetration.

Some WLL services promise profitable commercial businesses for Small Business or Home Business
(SOHO) subscribers; in particular high speed Internet surfing seems to be a valuable service for most of the
users.

1.10.2 Somekey factorsin the technology

The choice of the complete system architecture requires a deep analysis of communication scenarios,
network scenarios and traffic characteristics. The required capacity of a network depends on a large number
of parameters, including the number of users, the applications they use, the protocol efficiency and the
frequency re-use strategy. Access protocols must be able to cope with traffic loading near saturation.

1.10.3 Technological trendsand objective constraints

Technology improvements, especially in the millimetre component field, will contribute to extend interactive
LMDS services into large commercial business but, on the other hand, millimeter-wave Remote Terminal
(RT) transceiver architecture must be maintained as simple as possible in order to be cost effective.
Available throughput rate per customer must be traded-off with RT architecture complexity, Base Stations
content feeding, modulation schemes, RT output power and return path link budget.

The design of application oriented LMDS network services in real environments appears to be an issue to be
solved on a case by case basis. Besides automatic design procedures can help in the design producing an
optimised network topology and architecture, cost and infrastructure implications must be carefully
evaluated for each situation.

The main arguments in favour of the LMDS technology are increased data rates available to the user, the
possibility to deliver both general content services and to customise dedicated services within well delimited
geographical areas. Moreover it’s considerable the opportunity for the operators to expand their network over
a few years in terms of number of customers and services offered.

One of the most important factors affecting the success of Broadband Wireless Access Operators is the initial
amount of spectrum licensed per Operator by the Administration. Another important factor is the availability
of additional spectrum to meet demand as Broadband Wireless Access systems rollout. In fact, whilst a
modest amount spectrum may be available in the short term, it will not be sufficient in a long term
perspective where an increasing number of competitors and services will face the market.

1.10.4 Target market foreseen for LMDS

Due to the propagation limitation, line of sight users are mandatory. The target market for Broadband
Wireless Access systems could be a single or multi-tenant building within the coverage area of the cell with
clear line of sight to the base station, and sufficient traffic volume to economically support the cost of the
network infrastructure. There is also the need of a wired building in order to allow the distribution of forward
and return channel, needed if a high interactivity level is requested, to each user from the RF terminal on the
rooftop.

111 Forward Link Only (FLO)

1.11.1 Introduction

Video and other rich multimedia services on a cellular phone have been primarily delivered via existing 3G
wireless networks. Until recently this delivery was primarily via unicast wireless networks, although the
availability of multicast methods within the existing unicast networks is increasing. The broadcast-multicast
mechanisms of these 3G networks are basically added onto the existing unicast physical layer. For
simultaneous wide distribution of content, typically beyond a few users per sector, it is generally accepted as
economically advantageous to transition to broadcast-multicast delivery.
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While the cost reduction that can be achieved by a broadcast mode within a unicast framework can be
significant, even greater efficiencies can be achieved by a dedicated broadcast-multicast overlay. This is the
underlying philosophy behind the Forward Link Only technology for broadcasting of multimedia data to
handheld mobile devices.

1.11.2 Forward Link Only system architecture

A Forward Link Only system is comprised of four sub-systems namely Network Operation Centre (NOC —
which consists of a National Operation Centre and one or more Local Operation Centres), Forward Link
Only Transmitters, IMT-2000 networks, and Forward Link Only-enabled devices. Figure 25 shown below is
a schematic diagram of an example of Forward Link Only system architecture.

FIGURE 25
Forward Link Only system architecture example
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1.11.3 Forward Link Only system overview

11131 Content acquisition and distribution

In a Forward Link Only network, content that is representative of a linear real-time channel is received
directly from content providers, typically in MPEG-2 format, utilizing off-the-shelf infrastructure equipment.
Non real-time content is received by a content server, typically via an IP link. The content is then
reformatted into Forward Link Only packet streams and redistributed over a single or multiple frequency
network (SFN or MFN). The transport mechanism for the distribution of this content to the Forward Link
Only transmitter may be via satellite, fibre, etc. At one or more locations in the target market, the content is
received and the Forward Link Only packets are converted to Forward Link Only waveforms and radiated
out to the devices in the market using Forward Link Only transmitters. If any local content is provided, it
would have been combined with the wide area content and radiated out as well. Only users of the service
may receive the content. The content may be stored on the mobile device for future viewing, in accordance
to a service programme guide, or delivered in real-time for live streaming to the user device given a linear
feed of content. Content may consist of high quality video (QVGA) and audio (MPEG-4 HE-AAC)?2 as well
as [P data streams. An IMT-2000 cellular network or reverse communication channel is required to provide
interactivity and facilitate user authorization to the service.

2 High Efficiency AAC (HE AAC) audio profile is specified in “ISO/IEC 14496-3:2001/AMD 1:2003” and is
accessible through the ISO/IEC website. The performance of the HE-AAC profile coder is documented in the
publicly available formal verification test report WG 11 (MPEG) N 6009.



106 . UIT-R BT.2140-10F

1.11.32 Multimedia and data applications services

A reasonable Forward Link Only-based programming line-up for 25 frames-per-second QVGA video, with
stereo audio, in a single 8 MHz bandwidth frequency allocation, includes 25 to 27 real-time streaming video
channels of wide area content including some real-time streaming video channels of local market specific
content. The allocation between local and wide area content is flexible and can be varied during the course of
the programming day, if desired. In addition to wide area and local content, a large number of IP data
channels can be included in the service delivery.

1.11.33 Power consumption optimization

The Forward Link Only technology simultaneously optimizes power consumption, frequency diversity, and
time diversity. The Forward Link Only air interface employs time division multiplexing (TDM) to transmit
each content stream at specific intervals within the Forward Link Only waveform. The mobile device
accesses overhead information to determine which time intervals a desired content stream is transmitted. The
mobile device receiver circuitry powers up only during the time periods in which the desired content stream
is transmitted and is powered down otherwise.

Mobile users can channel surf with the same ease as they would with digital satellite or cable systems at
home.

1.11.34 Wide and local area content

As shown in Fig. 26, Forward Link Only supports the co-existence of local and wide area coverage within a
single Radio Frequency (RF) channel. When utilizing a SFN; it eliminates the need for complex handoffs for
coverage areas. The content that is of common interest to all the receivers in a wide area network is
synchronously transmitted by all of the transmitters. Content of regional or local interest can be carried in a
specific market.

FIGURE 26
Hierarchy of local and wide area SFNs
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1.11.35 L ayered modulation

To provide the best possible quality of service, Forward Link Only technology supports the use of layered
modulation. With layered modulation, the Forward Link Only data stream is divided into a base layer that all
users can decode, and an enhancement layer that users with a higher signal to noise ratio (SNR) can also
decode. The majority of locations will be able to receive both layers of the signal. The base layer has
superior coverage as compared to non-layered mode of similar total capacity. The combined use of layered
modulation and source coding allows for graceful degradation of service and the ability to receive in
locations or speeds that could not otherwise have reception. For the end user, this efficiency means that a
Forward Link Only network can provide a better coverage with good quality services, especially video,
which requires significantly more bandwidth than other multimedia services.

1.11.4 FLO Specification

Standardizing of the Forward Link Only technology has been achieved in the Telecommunications Industry
Association (TIA) as Standard TIA-1099 and is further coordinated through the FLO Forum,
www.floforum.org.

Other informative references related to the Multimedia system “M” performance include:

- TIA-1102: Minimum Performance Specification for Terrestrial Mobile Multimedia Multicast
Forward Link Only Devices.

- TIA-1103: Minimum Performance Specification for Terrestrial Mobile Multimedia Multicast
Forward Link Only Transmitters.

- TIA-1104: Test Application Protocol for Terrestrial Mobile Multimedia Multicast Forward Link
Only Transmitters and Devices.
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Chapter 2

2.1 Aspectsrelated to inter oper ability of systems

2.1.1 Digital reception

Ensuring that most users are equipped with digital receivers is the main challenge for switchover and a pre-
condition for switch-off. Finding a solution for all receivers in the home, not just the main receiver, just adds
to the challenge. The two basic options are digital converters or set-top-boxes connected to analogue
receivers, and integrated digital receivers. Moreover, additional reception facilities such as cabling, antennas,
dishes, etc are often necessary.

There must be a large range of digital reception solutions to suit various user segments. This means choice of
functionality, price and commercial formulas. Equipment cost is not a major barrier to the consumer of pay-
TV services since some pay-TV operators subsidise it, having already deployed millions of set-top-boxes.
However, pay-TV will not achieve the widespread penetration of digital TV only. Now the main challenge
concerns the creation of “horizontal” markets for unsubsidized receivers supporting free-to-air digital TV
services, where consumers pay the full cost from day on Co-existence of the two business models is
important for wide-spread digital TV market penetration.

Availability of cheap receivers is essential to minimize entry barriers for consumers. Most of them must be
equipped before the switch-off can take place. Equipment costs should not be much higher than in analogue
and services at least comparable, thus offering a cheap entry point to digital TV. This is the way the market
seems to go now. Of course consumers should also have options to buy expensive equipment supporting
sophisticated services. Service and equipment diversity also contributes to wide-spread digital TV market
penetration.

2.1.2  Encouragement to deployment of digital receivers

Free movement of goods within the internal market requires that national authorities do not impose
administrative constraints for commercializing digital broadcasting equipment and compulsory technical
requirements.

Some ITU Member States envisage public subsidies for digital equipment through schemes aimed at the
whole population or just specific groups. The risk with the first scheme is discouraging purchases, including
purchases of more sophisticated equipment than the one subsidized. The risk with the second scheme is
trading of devices between subsidized and unsubsidized population groups.

Several other forms of incentives have been considered by some Member States, roe instance temporary and
digressive reduction of the license fee for homes with digital equipment to encourage fast digital migration,
etc. Some Member States allow a reduced rate of VAT on pay-per-view and subscription broadcasting
services. The financial implication and parties affected are different, so each option should be carefully
analyzed and implemented.

2.1.3 Consumer information on digital equipment and switchover

Consumer information is crucial to drive digital equipment sales in a market-led approach to switchover.
Consumers should be empowered to plan their own migration rather than being forced and thus deprived by
this process. They should be well informed of the timing and consequences of switchover so as to take their
own decisions on services and equipment from a wide range of choices. They must be aware of what various
devices can offer, what are the prospects of analogue equipment obsolescence and the possibilities for
upgrading. Information and labelling should also be available in accessible formats for consumers with
disabilities.

Informing consumers is the responsibility of equipment manufacturers, retailers and service providers, who
need to co-ordinate their action and send clear messages whilst respecting competition law. Labelling
schemes for analogue and digital equipment, with explanatory notices and/ or logos, based on voluntary
industry commitment, would be particularly useful. The goal would be to send consumers positive and
negative signals about, respectively, digital-compliant and analogue-only receiver equipment. This
information should mirror national switchover policies, including indicative national or regional switch-off
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dates. Especially as an analogue switch-off date approaches in a particular Member State, its consumers
should be clearly warned about the risks of equipment obsolescence.

Policy intervention in this area has been proposed in some ITU countries. However, Member States cannot
impose de jure or de facto compulsory labelling schemes without prior notification. Notification enables a
compatibility assessment of such measures with internal market rules to be undertaken. Where necessary, a
certain degree of harmonization could be envisaged so that the approach to labelling would be common
whilst tailoring its implementation to local circumstances, such as national switch-off dates. Labelling
specifications could be approved by consumer and standardization bodies.

214 Integrated digital television receivers

The prohibition of selling analogue-only television receivers according to a staggered calendar was approved
and is now fully implemented in the United States. It is being debated in some EU Member States. All EU
countries would have to implement the obligation more or less simultaneously to preserve homogeneity
within the internal market. This would have greater impact in countries where digital penetration remains
low and strain the principle of subsidiarity traditionally applied in broadcasting policy.

Another potential drawback of compulsory integrated digital receivers would be the extra cost for consumers
which, depending on the exact technical requirements, could however be partly offset by economies of scale.
The impact would be greater in those countries where digital TV is less developed. Concerns can be also
raised as to the technological neutrality of the measure. If only one type of digital tuner were to be mandated,
this would presumably favour the dominant analogue TV network, often terrestrial.

2.1.5 Digital connectivity

Currently, digital TV signals are almost always displayed on analogue TV sets connected to a digital set-top-
box, which decodes those signals, through the analogue ‘SCART’ socket or connector. That means digital
signals are converted into analogue signals before being displayed. This is acceptable for today’s television
receivers, based on cathode ray tubes and small screen sizes. However, the quality penalty is more
perceptible on big screens using new digital display technologies. Moreover, the lack of systematically
implemented and enabled digital connectors prevents the transfer of digital information between digital TV
receivers and other digital devices in the home. But digital connectivity raises copyright security concerns, in
particular that insufficiently protected digital content could be illegally copied or distributed. The
possibilities for implementing digital connectors should be further explored as an incentive to consumer
equipment switchover. A number of options exist to interconnect digital TV equipment, fulfilling different
requirements but it is still unclear which way the market will go.

216  Accessfor userswith special needs

Access to digital broadcasting should include citizens with special needs, notably people with disabilities and
older persons. However, while digital broadcasting offers greater possibilities than analogue in this area,
these are not yet supported by digital equipment on the market. Harmonized approaches can reduce costs
through economies of scale, thus facilitating the marketing of relevant functionalities.

2.1.7 Removal of obstaclesto thereception of digital br oadcasting

Infrastructure competition stimulates market development, increasing consumer choice, quality of service
and price competition. This may be constrained in some areas by legal, administrative or contractual
restrictions on the deployment of infrastructure or reception facilities. Authorities will need to arbitrate
between promoting digital broadcasting and the fundamental freedom to receive information and services,
therefore facilitating network competition, and other policy objectives on town planning, environmental
protection or other areas. With that proviso, national authorities should encourage network competition. By
way of example, some Member States have already adopted measures in support of this objective, for
instance by requiring the provision of multi-network reception facilities in new apartment blocks, facilitating
their installation in existing blocks (for instance by reducing the required threshold of tenants’ votes), or by
removing restrictive clauses in property or renting contracts. Co-ordination between national and local
authorities is important since local authorities are often responsible for the practical implementation of this
type of measure.
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2.1.8 Effectson citizens

In all transition periods there are a lot of actors, but the past has shown the principal actors are the users. The
decision of the users is in all cases oriented by market forces that, driven politically by Administrations and
Manufacturers with the support of Broadcasters, can promote the opinion for change to oldest analogical
systems and buy the new digital equipment. What is very important and urgent is the coordination among the
different actors. In fact if the users are ready to buy new equipment and the manufacturers have produced the
equipment, is very important to have a “frequency planning” program prepared by Administrations and, at
the same time, a sufficient number of programs emitted, with interesting contents attract the attention of
users and promote the change.

The users are moving fast towards a mobile 2G/3G lifestyle and future technologies have taught us to use
mobile technology in our everyday communication. By receiving mobile broadcasting services in
conjunction with 2G/3G as a return channel, consumers will be able to receive a new kind of content service
and have increased interactivity. Joint utilization of digital broadcasting and existing and new
cellular/cellular-type network technologies will provide consumers with location-independent and
personalized services. Additionally, the delivery of digital media content via several distribution channels
strengthens the availability of information society services, as they could be provided in various manners, via
different network transmission methods. The use of more extensive and diverse communication networks
promotes the availability of additional services and the development of content and receivers at affordable
prices. This will mean information society services, including public services, can be made more accessible
and cheaper than ever for all citizens by combining the usage of different types of distribution
communication networks or by offering them via one communication network.

For digital television and radio the crucial conditions for success require a public that is informed on the
facilities and benefits offered by the new digital services, including technical enhancements, additional
programmes and services. The public must be aware of the additional service opportunities digital
broadcasting and consumer electronics will offer. (For example, initiatives in this direction (i.e. to raise the
public's awareness) are already ongoing in some European countries.) In addition, geographical access to
digital services should be maximized and the new services should be accessible on the shortest time-scale.

Open access to public services of the information society should be encouraged, and directly developed
whenever possible. This will support and speed up the implementation and success of digital broadcasting
and additional datacast services. The lifetime of consumer products is in general expected typically to be
from 5 to 10 years, and in some instances more. This requires stable systems, open access and the possibility
of upgrading. This can only be assured when there are common, widely adopted standards jointly agreed
among market players.

2.2 Mobile services

221 Sound

Mobile sound service consists of traditional Audio programs. The small devices and low price are requested.
One important problem is Long battery lives.

Compared to stationary reception of broadcasting, the portable broadcast receiver is introducing this new
user requirement, which can only be met, if the broadcasting link system allows for low power consumption
of the receiving handheld terminals.

This has been taken into account through different means in some of the standards/specifications, which have
already been elaborated on a regional/national basis.

222 MobileTV

Mobile TV services consist of traditional TV programs or TV-like programs. TV type of services presented
to mobile handheld devices with small screens is predicted to be designed different from content offered to
large screen receiving terminals in a stationary broadcasting environment.

Instead of users watching a two-hour movie on the smaller screen of a handheld terminal, a more typical
usage scenario would be to watch news flashes, sports features, music videos, weather forecasts, stock
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exchange reports and other such content, which is suitable for “ad hoc” consumption during smaller time
slots.

2.2.3 Enhanced mobile TV

Online TV shopping, chat, gaming and quiz plus voting are examples of functionalities, which may be
introduced as enhancements to the mobile TV to allow a true interactive mobile broadcasting experience.

2231 TheElectronic Service Guide (ESG)

Especially in the mobile environment it is important for the user to be able to navigate through the various
broadcast service offerings in an easy and formalized way. Electronic Service Guide (ESG) contains
information of the available services and how those can be accessed. The concept of the ESG has been found
to be a well-accepted way for the user on the move to discover, select, and purchase the broadcasted services
he/she is interested in.

2.2.3.2 Data

The mobile TV programs may be supplemented by auxiliary data associated with the basic service. Such
information could be part of the broadcast or can be accessed on demand via the interactivity link.

The additional background information may include links to the service provider’s web pages, video clips,
sound tracks, games, etc.

In Table 5, an overview of currently known mobile broadcasting transmission mechanisms is provided.
The technical characteristics shown are subject to change and are by no means exhaustive but provided
for comparison only.

TABLE 5
Mobile digital broadcasting transport mechanisms

RF Terminal
Standard or . Transport channel Int. power Regional
M odulation (MUX) | Broadcast . . .
Spec. stream Sze bands reduction national origin
(MH2) methodology
DVB-H QPSK or .
16-QAM IPMPE-FEC/ | o IVandV | Timeslicing | Region ]
COFDM MPEG2 TS (Europe)
ISDB-T QPSK or . .
16-QAM MPEG2TS  |0433  |IVandy |D2ndwidth — fRegion 3
COFDM shrinking (Japan)
T-DMB DQPSK Optimised .
COFDM MPEG2TS  |1.75 Il and narrow Region 3 (Rep.
1.5 GHz . of Korea)
bandwidth

2233 Implementation of interactivity

It is therefore natural for the mobile user community to expect interactivity as a basic characteristic of future
mobile broadcasting services, an expectation that several ongoing trials have confirmed.

2.2.3.4  Theinteraction channel implementation

2.2.3.4.1 Digital mobiletelephony

As the major part of the world standards of digital mobile telephony including IMT-2000 offer two-way data
services, one approach to implement interactivity seem to be the incorporation of such mobile technology in
the user terminals.
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Apart from offering the user all state-of-the-art mobile telephone services, this way of implementation of
interactivity with the broadcasting service offerings provide immediately a reliable control link for all such
broadcasting services. It allows the user to respond and interact with the broadcasting system and to receive
control codes through a secure environment.

This approach may also take advantage of the global roaming characteristics of many mobile technologies as
well as of the wide-area coverage characteristics of mobile telephone technology throughout the world.

2.2.3.4.2 Interaction channel making use of the broadcast spectrum

This approach has been studied in the past, but major difficulties with global circulation of user equipment
capable of transmitting into the broadcast spectrum have so far been a substantial hurdle. The development
of a new two-way data transport standard may also delay the progress.

2.2.3.43 Summary of interaction channel methodologies

TABLE 6
Interaction channel methodologies for interactive mobile broadcasting systems
Reference : .
M ethodology standards/ Carrier service Link peak bit rate
e (bps)
Specifications
Mobile telephony IMT-2000 HSDPA (Device 14 Mbit/s
Category 10)
HSUPA 3.84 Mbit/s
(E-DCH)
Global system for | GPRS (Device 85.6 kbit/s
mobile Category 10)
communications EGPRS 236.8 kbit/s
(GSM)
Other
Broadcasting in-band NA NA NA
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Chapter 3

31 Report of TG 6/8

The report of TG 6/8, in Chapter 3 - Planning principle, methods and approach, § 3.4.2.3 to the first session
of the RRC gave considerable information about four planning scenarios which were intended to indicate
that any general planning philosophy wish expressed by an administration could be satisfied. There is, of
course, no intention to imply that the detailed requirements submitted by administrations can all be satisfied.
In fact, it is extremely unlikely that all requirements can be satisfied because there are natural limitations on
the capacity of the available spectrum and it is to be expected that the initial requirements from
administrations will exceed that natural capacity. Compromises will therefore need to be made by
administrations in order to achieve a satisfactory plan.

The planning scenarios in the TG report are intended to respond to a wider range of planning options than are
likely to be required by administrations. This is necessary if there is to be certainty that all general planning
philosophies can be dealt with. However, it means that only very limited attention needs to be given
to planning scenario 1 which seems unlikely to be needed in practice as it can be replaced by planning
scenario 2 with no loss of generality.

This is because the intention of planning scenario 1, which was to allow for the case where an analogue
station remains operational for an indefinite period, can be achieved by planning scenario 2, which allowed
for continued protection of an analogue station with a subsequent change to digital operation in the same
channel at the end of a transition period. If an administration does decide not to convert an existing analogue
station to digital operation, it just means that the transition period for that station is extended indefinitely.

It may also be the case that scenario 4, which allowed for the planning of digital stations with no constraints
imposed by reuse of existing analogue channels, is unlikely to be of general value. This is because if there is
no reuse of existing (or planned) channels, it becomes almost impossible to ensure protection of both
analogue and digital stations during the transition period, especially in the case where the administrations of
neighbouring countries have different timetables for effecting the transition from analogue to digital.

However, there is one situation in which the application of scenario 4 could become very important. This is
where there is part of the spectrum in which there is no current analogue broadcasting, and preferably no
planned analogue broadcasting either. Under these circumstances, the channels for digital broadcasting
stations can be planned to make fully efficient use of the spectrum. The latter is not possible in the case
where there is considerable reuse of the channels of the existing analogue stations, as the optimum distance
spacing between a pair of analogue stations and that between the same pair of stations operating digitally
may be different. This necessarily introduces some inefficiency in the use of the spectrum. On the other
hand, reuse of channels makes it possible to plan for a transition from analogue to digital with a reasonable
hope of controlling interference levels and the possibility for viewers and broadcasters to make use of the
existing infrastructure to a large extent.

It will have been noted that in the limited discussion of the two planning scenarios above, there is an
assumption that different scenarios can be adopted by different administrations and also in different parts of
the planning area. The adoption of different scenarios can be considered at an even more detailed level, that
is at the level of individual broadcasting stations. One example would be where an administration considers
that a particular analogue station needs to be maintained in operation for a long period while some other
analogue station (or stations) can be changed to digital operation in the very short term. The converse is also
true. An administration can decide that for some specific reason, and there can be many such reasons, an
analogue station should be changed to digital operation as early as possible while other stations can be left as
analogue for a much longer time.

3.2 UMTS/GSM and DVB-T Convergence

The ad hoc group DVB-UMTS/GPRS/GSM has classified the co-operation of DVB-T and
UMTS/GSM/GPRS for commercial applications in different scenarios. This classification typically uses the
broadcast channel for the down-load (unidirectional way), and the telecommunication channel (PSTN,
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xDSL, GSM, GPRS, UMTS, and...) for the up/down-load (unidirectional/bi-directional way). Particularly
are addressed the user view for services built on Telco/Broadcast convergence.

There are many scenarios that can be considered for a co-coordinated use of UMTS/GPRS/GSM and DVB
networks. These range from the simple sharing of content to the sharing of spectrum. A basic assumption for
a co-operation of mobile network is that terminals are able to access both networks (DVB and
UMTS/GPRS/GSM). Such a co-operation of both networks will improve the capabilities and varieties of
services, the economics for the user and, hopefully, the ease of handling. It combines the network service
modes of both network and thus enables new solutions for applications. Of course, there will still be services,
which need only one network. Some applications like interactive TV can use also separate terminals, e.g. a
set top box (IRD) of a UMTS/GPRS/GSM mobile terminal. Furthermore, the co-operation of networks
enables the use of the UMTS/GPRS/GSM operator’s services like customer relationship management and
billing for all services.

Initially, the work of DVB-UMTS/GPRS/GSM group has focused on the provision of services using the
DVB-T and UMTS/GPRS/GSM platforms. The specifications will be developed in different stages,
corresponding to the availability of present hardware and software products and the development time
required for new solutions mainly:

a) Interactive Broadcast services (video, data); use of UMTS/GPRS/GSM as a return channel for
interactive TV. UMTS shall be able to substitute GSM as a return channel for these services for dial
in access and further for Internet based access.

b) Integration at the terminal level. No definitive co-operation of networks is required. The
specification covers only the terminal, which is able to switch between the two networks and related
services. The user has the choice to select the service of DVB or UMTS/GPRS/GSM to get
requested information.

c) Integration at terminal and network levels. Co-operation of networks with applications using both
co-operating network resources. Terminals are firstly portable PCs, PDAs etc combined with a
UMTS/GPRS/GSM “modem” for interactive services, which run on a co-operative software
platform, e.g. in a domestic or car environment. The mobile handset and the broadcast receiver can
connect (for example) into the PC via USB ports. The data allocation in the DVB Transport Stream
can be used for IP data carousel play out and multicasting/unicasting; UMTS/GPRS/GSM will
operate as an interaction channel for Internet services.

d) Mobile operation: full mobility and range of co-operative services within a single handset
(terminal). Delivery of DVB content and services over UMTS/GPRS/GSM will be supported.
Content can be delivered via [P over the DVB-T platform, in all or part of the multiplex or (suitably
re-purposed) over UMTS/GPRS/GSM.

The co-operation platform will incorporate all functions that enable inter-working between legacy domains
(broadcast, cellular), or new functions that are not available in any legacy domain.

33 DRM simulcast

Simulcast is an option of particular interest to broadcasters who have to continue to satisfy existing analogue
listeners for several years to come, but wish to introduce DRM services as soon as possible. In many cases
these broadcasters are restricted in the ways in which the digital service can be introduced. For example they
may have a single MF assignments and no prospect of receiving an additional frequency assignment to start a
digital only version of their service. They may also be keen to avoid having to make a short-term investment
in an additional transmitter and/or antenna and site to start a digital service on a new frequency.

These broadcasters would like to be able to transmit simultaneously both the existing analogue service and a
new DRM service, with the same content, whilst using the existing transmitter and antenna. This option is
probably most applicable to broadcasters with LF or MF assignments, where there is generally less freedom
to use new frequencies, although there may be similar SW applications where NVIS is used for domestic
radio coverage. In an ideal world these broadcasters would like to be able to transmit a service using single
channel simulcast (SCS), so that both the analogue and digital signals are contained wholly within the
assigned 9 or 10 kHz channel.
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Strictly the term simulcast can be taken to describe the simultaneous transmission of more than one signal
carrying the same programme content. In this context it often describes the simultaneous transmission of
analogue and digital versions of the same programme from the same transmitter and therefore from a
common location. However, it could also mean that only the antenna is common, as well as that both
transmitter and antenna are common to the two services. In some cases it could be more economic to add a
new lower powered transmitter for the DRM service, feeding the same antenna, rather than making extensive
modifications to an older less suitable transmitter, currently carrying the analogue service.

DRM supports a number of different simulcast options. Currently the supported simulcast modes require the
use of additional spectrum outside an assigned 9 or 10 kHz channel (Multi-Channel or Multi-frequency
Simulcast, MCS). The DRM signal can be located in the next adjacent upper or lower channel and can
occupy a half or whole channel depending on the bandwidth option chosen. Significant testing, both in the
laboratory and in the field, has been carried out to determine the optimum level of DRM signal needed to
provide a good quality DRM service, whilst avoiding significant impact on the continuing analogue service.
The conclusion is that a satisfactory compromise can be obtained when the DRM power level is around
14-16 dBs below the adjacent analogue signal. In an ideal world it would also be possible to transmit both an
analogue and a digital signal within the same channel (9 or 10 kHz) so that the analogue service could be
received, without interference from the digital signal, on any analogue receiver. At the same time the digital
service could be received in high quality audio on a digital receiver. However, although promising proposals
for a SCS option are currently being evaluated, certain compromises will almost certainly need to be made.
Amongst these are likely to be a reduced digital service data rate, which will adversely impact on audio
quality, and a reduced service area compared to the analogue service if interference to the analogue service is
to be avoided. In the case of the analogue service there is likely to be some impact on the background noise
level due to the presence of the digital signal, and the impact is likely to be dependent on the design of the
analogue receiver. Nevertheless, there is optimism that most of these problems will be overcome, or
significantly reduced, as a result of the ongoing development work.

Even if single channel simulcast may prove a difficult goal to achieve, the other options mentioned above,
which require wider bandwidths, can already be implemented. These options will still allow some reduction
in transmission equipment investment by allowing the use of the existing antenna and/or transmitter that
already carries the current analogue service.

34 Service planning
341 DRM overview

Planning procedures within the AM broadcasting bands below 30 MHz need to be considered in two parts.
Within the AM bands contained in the LF and MF part of this spectrum, there are pre-existing regional plans
which lay down the fixed assignments or allotments to be used for transmissions by each member country of
the ITU. In the HF bands, planning is done on a much more flexible basis, which takes into account the
diurnal, seasonal and solar variations in propagation when the allocation of spectrum is determined. In the
case of MF and LF spectrum two agreements are in force, the Geneva 1975 Agreement, which covers ITU
Regions 1 and 3 and employs a 9 kHz frequency grid, and the Rio Agreements of 1981 and 1988, which
cover Region 2 and employ a 10 kHz frequency grid. In the case of HF planning, all three regions use the
same frequency grid of 10 kHz and planning, for most countries, is carried out through the auspices of the
informal HFCC/ASBU/ABU-HFCC coordination process, with the resultant twice-yearly plan being
registered at the ITU by administrations.

34.11 Regionsland 3—LF and MF planning

Within these two Regions only Region 1 currently has assignments for and uses the LF band. Therefore the
majority of assignments for both regions are in the MF band. Under the existing GE75 Plan, existing
assignments are listed with their power, antenna details and transmitter location. Any change to this
situation, for a particular assignment, requires a recalculation of the transmission parameters to ensure that
the protection ratios for other assignments in the Plan, which might be adversely affected by the change, do
not deteriorate by more than 0.5 dB. This is also the means by which new assignments have been and can be
introduced into the Plan. In September 2002 the ITU Radiocommunication Bureau published Circular Letter
CCR/20 under which the RRB with Rules of Procedure to provide the possibility to introduce DRM
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transmissions into the MF band in Regions 1 and 3 and the LF band in Region 1. Until this issue is agreed by
a competent conference the following course of action may be taken by administrations on a provisional
basis.

In the case of existing assignments already within the GE75 Plan the ITU-R Letter allows these to be
converted to DRM assignments on the basis that they operate with an average DRM power at least 7 dB
below that of the currently assigned analogue DSB service carrier power.

In the case of new assignments, which it is proposed should be introduced under the existing GE75 Plan,
planning is carried out as if it were to be a new analogue DSB Assignment. If such a new analogue
assignment is allowable within the plan, then it may be introduced as a DRM service, provided it is operated
at an average power level at least 7 dB below the allowable new analogue assignment.

In both the above cases it is important to note that only DRM Modes A and B using 9 kHz bandwidth are
approved for use under this change in the Rules of Procedure.

3412 Region 2—MF planning

The introduction of DRM services in the MF band in Region 2, within the confines of the Rio 1981 (R81)
Agreement, is much more problematical. This is due to a stipulation to the effect that § 4.2 of Annex 2 to this
Agreement imposes on the classes of emission, other than A3E (that is DSB with full carrier), the condition
of being receivable by receivers employing envelope detectors. The later Rio 1988 (R88) Plan, which
extends the allowable extent of the MF band in this Region, does not impose such a similar condition.
However the ITU RRB did not currently feel able to make a determination for a draft change in the Rules of
Procedure for either agreement and so DRM services are not currently envisaged as feasible within the MF
band in Region 2. This does not entirely preclude the use of DRM transmissions in this band should an
Administration wish to authorise its use within its territory on a non-interference and non-protected basis.

The RRB discussed in its determination the question of whether simulcast systems might be allowable under
the R81 plan, as they were receivable on a receiver employing an envelope detector. However the Board
expressed concern about the bandwidth requirements of such systems, as they generally required between 20
and 30 kHz of spectrum to accommodate both the analogue DSB signal and the digital counterpart.

Except for a single channel simulcast version of the DRM system (see § 3.3), which was not specified at the
time of the RRB’s determination, all other DRM simulcast proposals involve the use of between 20 and
30 kHz of spectrum. In some Region 2 territories such a system option would be potentially allowable within
the terms of locally applied spectrum masks with which broadcast services in the MF band must comply.
These spectrum masks are generally more relaxed than the ITU-R transmission spectrum mask and envisage
lowered but significant levels of energy being radiated up to 10 or 15 kHz away from the assigned channel
centre frequency. In such cases the DRM hierarchical transmission modes could be operated in conjunction
with an analogue DSB signal to occupy a total of 20 or 30 kHz of spectrum. The analogue signal, at full
assigned power, could occupy 10 kHz of spectrum with the base and enhancement DRM transmissions
occupying 5 or 10 kHz of spectrum immediately above and below the analogue signal.

34.1.3 Regions 1, 2, and 3—HF bands

Due to the diurnal (day/night-time), seasonal and sun spot related variations in propagation which take place
in the SW bands, planning requires that frequency schedules are generally valid for only a six month period.
For the majority of international SW broadcasters and operators this requires that intended transmissions are
coordinated informally through the HFCC/ASBU/ABU-HFC in order to reduce the potential for interference
to a minimum. This procedure is equally being observed for the introduction of DRM transmissions into
these bands. Under current coordination procedures DRM transmissions may be introduced under similar
principles to that in the MF bands. That is the service is first coordinated as if it were an analogue DSB
service and then a DRM transmission substituted with a power level at least 7dB lower than the allowable
analogue transmission. The provisional protection ratios adopted during WRCO03, for the protection of
analogue DSB transmissions from DRM transmissions, show small variations according to DRM mode and
modulation. However, in all cases, these variations are smaller than the precision of the propagation
prediction tools and can be discounted for the purposes of coordination.
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3414 The26 MHz SW/HF band

The 26 MHz broadcasting band allocation is seldom used for traditional short-wave broadcasting. This is due
to the frequency being too high for reliable sky-wave propagation during most of the 11-year sunspot cycle
in most parts of the world. To a lesser degree, the same is true for the 21 and 19 MHz bands. These bands,
particularly the 26 MHz one, could easily be used for DRM broadcasting to a more local audience. Tests in
Europe have produced very encouraging results. In the UK tests were part of a local single frequency
network of 3 transmitting stations for which the power used was only 10 watts per transmitter. Another test
using a single 100-200 W transmitter at a high altitude site close to Geneva showed excellent coverage and
quality around the city.

For the line-of-sight services, which are proposed within these bands, Modes A, or B are likely to offer the
optimum results. It may sometimes be possible, in some countries and with regulatory approval, to employ
the wideband 20 kHz option to improve the audio quality still further. To obtain the best performance from
this type of service, it is likely that it will need to be planned in a similar way to an FM service. That is with
the antenna at a high level, with respect to the coverage area, and with average powers in the range of 100 to
200 W. It must be recognised, however, that for a period of the sunspot cycle around its maximum,
significant interference may be experienced to the local service area. This interference is most likely to be
caused by high power international 26 MHz transmissions, as conditions will then make these possible.
There may also be interference from other, more local, low powered transmissions, if efforts are not made to
minimise sky-wave radiation from them.

34.15 Near vertical incidence sky-wave (NVI1YS)

This type of propagation is typically used for in-country SW coverage in tropical zones. The "near vertical"
geometry causes multiple reflections between ground and the reflecting ionospheric layers. The result is
illustrated in Fig. 27, where several significant reflections are seen to arrive at the receiver antenna. It has
been observed during transmissions that at certain times of day, such as dawn and dusk, these reflections can
have similar energy and be spread over a period of several milliseconds. In order to prevent destructive
interference it is important to ensure that these reflections arrive inside the guard interval otherwise the
system will fail.

FIGURE 27
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At the same time as these multiple impulses are observed they can also be subject to high values of Doppler
spread. This is due to the constant movement of the reflecting layers and is more significant compared to
long path reflections, due to the fact that for NVIS the movement represents a greater proportion of the
ground to ionospheric distance. The result of the conjunction of these two phenomena is simultaneously high
values of delay and Doppler spread. This can only be overcome by the use of a long guard interval in
conjunction with wider frequency spacing for the OFDM carriers. However, because the signal strength can
be quite high due to the short paths, signal to noise ratio is often not the limiting factor in NVIS and so
64-QAM may be useable for the MSC. Even so, due to the frequent need to use Mode D because of its
higher resistance to Doppler and delay spread, the usable data rate of this mode, in a 10 kHz channel, will be
quite low. This low data rate may force the use of CELP+SBR audio coding, rather than AAC, unless it is
possible to use the 20 kHz wideband option. In this case AAC+SBR becomes possible providing near mono
FM, or even stereo quality in good conditions.

34.16  Single Frequency Networks (SFNS)

Although analogue synchronous networks are often used to provide extended coverage, there will always be
problems with mutual interference in at least some parts of the overlap areas. This usually requires the use of
additional frequencies to supplement coverage in these areas. With careful design, this problem can be all but
eliminated in the case of a DRM SFN. Figure 28 shows a much-simplified arrangement for a DRM SFN,
using 6 transmitters. In the area of overlap between areas 1 to 4 it can be seen that signals may be received
from all four transmitters at the same time. Provided these signals all arrive within the guard interval they
will reinforce each other and reception should be improved in this area over that obtainable from any one
transmitter. It is important to note that the transmitted signals must be identical for reinforcement, rather than
interference, to occurrence.

FIGURE 28

Single Frequency Network for ground-wave only propagation

Care will need to be taken however to ensure that the network continues to work effectively after dark. Then
sky-wave propagation may allow more distant transmitters in the network to contribute signal into the local
service area of parts of the SFN. If the propagation path is of sufficient length, and the signal strength is high
enough, it may cause interference due to the sky-wave signal being delayed by more than the guard interval.
Preventative measures to be taken could include ensuring that sky-wave radiation is minimised by suitable
antenna design and changing to a more robust transmission mode, with a longer guard interval, during times
of sky-wave propagation.

SFN operation is, in principle, possible using two or more MF or SW transmitters providing service entirely
using sky-wave propagation. However the technical requirements are quite onerous, since each of the signals
must be timed to arrive simultaneously over the whole of the coverage area. Otherwise they will cause
mutual interference rather than reinforcement. This may require real-time monitoring of signals received at
several points in the intended coverage area.

Without this, predicting the propagation transition time from transmitter to receivers in the coverage area
may prove difficult to achieve sufficiently accurately in advance.
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34.17  Coverageplanning

At the time of writing there are no planning tools available which have been specifically designed to
calculate coverage and availability for DRM transmissions. However a number of DRM Members plan to
rectify this situation by setting up a new project to design software planning tools which takes into account
the additional propagation parameter needs of the DRM system. For the moment though, it remains
necessary to make a calculation of field strength in the target coverage area based on an analogue DSB
transmission. This can then be related to the required signal strength for a DRM transmission using a
particular combination of robustness Mode, MSC constellation and code rate to provide the necessary SNR
for service. For ground-wave services, this method can be expected to provide results close to observed
measurements, as the path is simple, and little, if any, multi-path is introduced to cause signal distortions.

For sky-wave services the prediction is much more complex, as the resultant service will depend not only
upon the delivered signal strength but on the level of Doppler and Delay spread to which the signal will be
subject. Most software based prediction tools either do not estimate these parameters or, if they do, do not
produce reliable results. Nevertheless, for the time being, the existing analogue prediction tools will continue
to be used, as they are all that is available. However, it is anticipated that new tools will be developed in the
near future, which will aim to provide an estimate of these additional propagation parameters. These tools
will be designed to recommend the combination of transmission parameters that best meet the needs of a
broadcaster for a specific transmission path and target zone.

In general the average power requirements of a DRM transmission will be less than that of the equivalent
analogue transmission. In part this is due to the fact that a DRM transmission will have a higher peak to
mean ratio than an analogue DSB signal.

A simple analogue DSB signal will consist of a single carrier at zero modulation whilst at 100% modulation
there will be the addition of two sidebands which together will increase the power output of the transmitter to
1.5 times the carrier power. The use of power saving, where the carrier level depends on the modulation
level, will modify this relationship, so that the average power output and consumption of the transmitter will
be lowered compared to the absence of such a system. Because the DRM signal has a peak to mean power
ratio of approximately 10 dB the transmitter must be operated in a backed off condition in order to avoid the
digital signal being clipped within the various stages of the transmitter. Should excessive signal clipping
occur within the transmitter, it would cause the generation of in channel intermodulation products. These
products would cause inter-symbol interference and this can impact adversely on the receiver performance.

34.1.8 DRM reception monitoring

An important part of assuring the quality of any radio transmission comes from monitoring the transmitted
signals within the target coverage area. In the case of analogue services, this has generally been
accomplished by using a high quality receiver for signal reception. The signal strength is then read from a
calibrated meter, whilst making a subjective assessment of the audio quality. Such an assessment has
historically been made by someone in the target area tuning a receiver to the required service and then
listening to it in real time. More recently, this manual method has been supplemented by using unmanned
remotely controlled or scheduled receivers to receive the signals and record the signal strength, together with
a sample of the audio. The move to using a digital transmission system enables the monitoring of reception
to be completely automated. To this end DRM has developed a specification and protocol for the control
interface (RSCI). If manufacturers of professional receivers use this specification it will ensure that an
operator can use monitoring receivers of more than one manufacturer to build a monitoring network, but use
the same software to control and download data from all these receivers. Furthermore this opens the
possibility for several operators or broadcasters to share the same receivers, if they so wish.

Because a DRM transmission uses digital coding it facilitates the recording of data that can characterise the
reception quality. This information can include not only the signal strength and audio quality, which can be
assessed from the audio bit error rate, but also continuous parameters describing the quality and nature of the
transmission channel. Over time the accumulation of this information should lead to an improved
understanding of the propagation behaviour of the ionosphere.

Data acquired by the monitoring receiver can be stored locally and downloaded from the reception site on a
regular basis, to provide evidence of the performance of a particular transmission, or accessed in near real
time. In either case the most likely method of transmitting this information back to the broadcaster will be by
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means of the Internet, or if that is not available, by directly dialling the receiver using a telephone line and
modem connection.

In some cases it may be possible to permanently connect to the monitoring receiver(s) either via the Internet,
using broadband, or a local network connection or, perhaps, via VSAT terminals. In any of these cases it
becomes possible to acquire information about the quality of the service in the target coverage area on a near
real-time basis. In this case, by providing a real time method for collating and analysing the reception data, it
becomes possible to optimise the transmission parameters of the service(s) in real time. This optimisation
process requires the employment of a computer system, which amalgamates the reception data from a
number of monitoring receivers in the coverage arca. Based on this data, the analysis and prediction
algorithm within the computer makes near real-time adjustments to transmission parameters, such as the
transmission Mode, MSC modulation and code-rate, to achieve a pre-defined quality of service.

A validation of that concept has been done in the framework of the Q0SAM project in 2003 and 2004.

35 Market impact

351 Market complexity; plurality of scenarios and stakeholders

There is no single switchover pattern or formula. Experiences vary according to the local circumstances and
from one network to another. Consequently, the general analysis provided here could only be a
simplification. The switchover debate tends to focus on terrestrial TV for two reasons: greater difficulties for
a market-led digitisation than other networks; and higher political stakes and government involvement,
mainly because of the pressure to recover spectrum, and a wide-spread perception associating terrestrial with
universal free-to-air broadcasting services.

Switchover is a complex and long process involving many variables and affecting more or less directly many
parties, namely: users/ consumers, industry and public authorities. Each group can be further subdivided into
smaller segments. For instance, users can be categorised according to their attitude towards digital TV:
current or potential pay-TV subscribers, assuming that all pay-TV will be digital sooner or later; current or
potential free-to-air digital TV viewers, who have bought or are ready to buy a digital receiver; viewers who
will be always reluctant to adopt any form of digital TV, pay or free-to-air, for various reasons. The
switchover strategies adopted will obviously determine, and be determined by, the respective percentage of
each user category. In particular, the extent to which market forces alone can achieve digitisation will depend
on the number and resilience of consumers reluctant to migrate to digital TV.

Switchover also concerns many industry players, such as content creators, service providers, network
operators or equipment manufacturers. Some were already active in the analogue broadcasting market, others
look for new business opportunities. Likewise, various departments in national and international
administrations are interested in switchover insofar as it affects the achievement of policy objectives.

3.5.2 Thecasefor publicintervention

A key question is whether public authorities should intervene to accelerate switchover and/ or otherwise
influence the process. That would be justified under two premises: first, the extent to which general interests
are at stake; that is, how far there are potential benefits and/ or problems for the society as a whole, rather
than just for certain groups or individuals. Secondly, market failure; that is, market forces alone fail to
deliver in terms of collective welfare. In other words, market players’ behaviour does not fully internalise
switchover costs. Assessing the existence and intensity of both premises is largely a matter of political
judgement by the competent authority, which, in the case of broadcasting, tends to be national and/ or
regional authorities. In any case, such judgement should not be arbitrary but supported by sound market
analysis.

As to general interests, potential benefits from digitisation can be oriented towards various policy goals:
social, cultural, political, economic, etc. Usually there are trade-offs to make between them. For instance,
part of the spectrum released by analogue switch-off could be redistributed in order to transfer this resource
to operators who would use it to support different services or ‘reinvested’ in broadcasting to improve and
extend the service.
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The broadcasting sector is not comparable to any other sector, as it plays a central role in modern democratic
societies, notably in the development and transmission of social values. Broadcasting offers a unique
combination of features. Its widespread penetration provides almost complete coverage of the population
across different broadcasting networks; provision of substantial quantities of news and current affairs
together with cultural programming mean that it both influences and reflects public opinion and socio-
cultural values. Switchover may affect these general interests. It will be important to ensure the continuing
availability of a variety of television services, without discrimination and on the basis of equal opportunities,
to all parts of the population. In particular, this is a pre-condition for public service broadcasters to fulfil their
special obligations.

The likelihood of market failure is linked to the complexity of the environment where switchover takes
place, and the interactions between the main parties involved. All have interests to defend and seek to
influence the main variables: introduction or not of digital terrestrial TV, speed of the migration and switch-
off timing, convenience and type of public intervention. However, coordinated action from the main
stakeholders, rather than confrontation of individual strategies, is likely to lead to the collective optimum: a
swift and efficient switch-off, with the minimum negative social and economic implications.

At least in the case of terrestrial television and radio, a series of structural failures hinder market co-
operation and slow down switchover, notably (free riding) behaviour, oligopoly situations and ‘chicken and
egg’ deadlocks. More specifically, the parties benefiting the most from switchover (equipment manufacturers
or potential beneficiaries of released spectrum, including new broadcasters) may be different from those
likely to bear the costs (final users or current broadcasters). So the latter have little incentive to internalise
the costs and contribute to the switchover. Overcoming this kind of situation would require setting up co-
ordination mechanisms to share benefits and costs between all parties involved, ideally with little or no
public intervention. In this regard, public authorities, especially those responsible for competition law, must
make careful judgements as to the right balance between market competition and cooperation between
relevant parties. Those judgements must be based on clear understanding of both market dynamics and
policy goals pursued.

3521 M odalities

If the need for public intervention is established, decisions must be taken about its modalities, within a
coherent switchover strategy. Any intervention should be transparent and proportionate as to the policy
objectives pursued, market obstacles, and implementing details. This would provide certainty for all parties
to prepare themselves and would limit the scope for arbitrary or discriminatory measures.

Five principles and guidelines for regulatory action can be established. Regulation should:
- Be based on clearly defined policy objectives.

- Be the minimum necessary to meet those objectives.

- Further enhance legal certainty in a dynamic market.

- Aim to be technologically neutral.

- Be enforced as closely as possible to the activities being regulated.

A key area in national switchover strategies is the approach to digital broadcasting licensing and regulatory
obligations attached thereto. This involves policy choices on network competition versus complementarity,
number of operators, roll-out calendar and map, etc. Otherwise, there is a variety of possible intervention
instruments and measures to encourage switchover, ranging from encouragement measures, like information
campaigns, to compulsory ones, like analogue turn-off dates, or mandatory standards for equipment
including digital tuners. They can also vary according to the parties targeted (consumers, equipment
manufacturers, broadcasters, potential users of released spectrum, others). The impact of the planned
measures should be evaluated through prospective economic analysis to ensure that the expected cost and
benefits are fairly distributed; public policy should not lead to situations where some parties will be forced to
bear most switchover costs whilst others will enjoy the benefits.

Timing is a key element of any intervention on switchover. Premature or late action can be useless and even
counterproductive insofar as it introduces market distortion. Timely intervention requires good knowledge of
market status and evolution, and therefore regular monitoring and analysis. In principle, an early switch-off
is likely to be more controversial, but a more distant date may reduce any beneficial impact. In this
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connection, three main phases can be identified in TV switchover: the take-up phase driven by pay-TV,
where sooner or later operators convert subscribers to digital; the consolidation phase, starting now in the
countries where digital TV is the most advanced, where some consumers decide to equip themselves with
digital devices to receive free-to-air digital TV; the closure phase, where users still not interested in any type
of digital TV are forced to adopt it, with or without public support for the acquisition of a digital receiver.

Public intervention can support digital TV penetration in all three phases but stronger measures should be
confined to the closure stage, after industry has made all possible efforts to increase consumer uptake. This
requires that authorities ensure a favourable and predictable regulatory environment, and intensify their
action when the market cannot deliver further. That may be the case when it is considered that digital
broadcasting is not progressing quickly enough to achieve policy targets.

3522 Risks

Broadcasting has a stronger tradition of policy intervention than other information and communication
sectors like telecommunications, where the impact of liberalisation has been greater. This is justified by the
political and social relevance of broadcasting content, which calls for the enforcement of minimum quality
and pluralism requirements. Policy intervention is even greater in the case of terrestrial broadcasting because
of its heavy use of spectrum, a scarce public resource, and the already-cited perception associating terrestrial
with universal free-to-air TV services.

However, the contexts surrounding the introduction of analogue and digital broadcasting are very different.
When analogue broadcasting was introduced, only the terrestrial option existed; there was no competition
and the market was entirely shaped by regulatory intervention. Now, there are various types of networks,
high market competition and faster technological change. Under these circumstances, the transition to digital
broadcasting represents a big industrial challenge that must be led by the market. Intervention from public
authorities to facilitate and supervise the process could be justified insofar as general interests are at stake.

The risks from both public intervention or absence of it must be assessed. Non-intervention can result in
market failure and jeopardise general interest goals in the sense explained above. As to the risk from public
intervention, it includes policy-driven approaches captured by industrial parties seeking to offset commercial
risk, thus reducing competition and pressure to innovate. This could result in perverse effects, like ‘moral
hazard’ or market inaction, and ultimately slow the switchover process down. In practice, these parties may
exaggerate the advantages from digital broadcasting, mixing private and collective benefits. Then, they
might persuade authorities to support them (legally, financially or otherwise) in the name of general interests
to gain a competitive edge over rivals. If not transparently justified, this could distort the market.

Moreover, public intervention, or the simple announcement of it, that turns out to be inappropriate for any
reason (disproportionate, discriminatory, untimely, etc) can be counterproductive. It can create additional
obstacles to digital broadcasting uptake, by stimulating an appetite for more public intervention than would
have been necessary otherwise. For instance, if a government announces too early that digital receivers will
be offered to all remaining analogue users shortly before analogue switch-off, there will be little incentive for
those users to buy receivers. Also, untimely imposition of technical standards that are immature or require
costly implementation may discourage investment. Finally, all intervention by national authorities must be
compatible with existing law.

3.5.23 Policy orientations

As explained, market forces must drive the switchover process focusing on users. The challenge is to
stimulate demand so that it is a service-led process rather than a simple infrastructure change with no
perceived added-value for citizens. Consequently, the various consumer segments must be offered packages
of services and equipment that are attractive to them; that is, stimulating, user-friendly and affordable. This is
primarily a task for market players.

There is however also scope for policy intervention considering the social and industrial general interest at
stake, and that some key elements of the process are the responsibility of public authorities. Such
intervention must be conducted in the first instance by national and/ or regional authorities, which are the
most directly responsible for broadcasting content policy and licensing.
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3.6 General strategy and co-ordination

36.1 Transparent strategy and monitoring

As indicated, policy transparency improves certainty for market players (including consumers), encourages
co-ordinated action, and ultimately facilitates the switchover. Therefore will be important calls upon Member
States to publish by end 2003 their intentions regarding a possible switchover. This could cover, in
particular, the way they organise and monitor the process, stakeholders’ involvement, and policy instruments
intended to promote switchover.

At ITU level, comparison of national experiences and regular monitoring would provide useful information
on policy and market status. This would help identifying possible actions to develop internal market
synergies.

3.6.2 Regulation allowing for business autonomy and co-oper ation

Developing digital broadcasting markets is a complex process requiring significant investment from many
players to: roll-out networks, develop enabling technologies, sell terminals, offer compelling services, and
encourage user uptake. Industry must have incentives to invest and autonomy to search for winning
formulas. This requires a stable regulatory environment, including licensing terms for service operators with
a duration that enables an appropriate return on investment, taking into account the additional costs caused
by the transition and with the possibility of licence renewal so as to provide an adequate incentive. Licensing
terms should also facilitate provision of sufficient network capacity to support a variety of services.

However, authorities should monitor market evolution, consult with industry, and be ready to review or
flexibly interpret conditions relevant to switchover where justified, for example conditions concerning the
calendar for roll-out and territorial coverage, technical choices on transmission and terminals, ownership
thresholds, price caps, taxes, simulcast extent and timing, or obligations to provide certain programming.
Authorities may have trade-offs to make between a faster switchover and other policy objectives, for
instance regarding the degree of pluralism, and they need to consider the impact of policy choices on market
competition. The challenge is to find the right balance between different policy objectives while respecting
legal requirements, in order to maximise collective welfare. For instance, as argued below, co-ordination and
cooperation between different industries is important for switchover. While various public policy objectives
can be taken into consideration in this context, competent authorities must ensure maximum transparency
regarding such objectives and the necessary means to achieve them. This should go beyond vague references
to the goal of digital switchover and/or the Information Society.

Co-ordinated and synchronised action may be necessary to achieve critical mass. Co-operation between
industry players at various levels of the value-chain must be therefore facilitated, especially in the initial
market stages, which imply trial and error testing. This can be organised through joint investment and risk
sharing schemes for technological research, launch of new equipment and services, and promotion.
Authorities may contribute through financing or regulation, as is done in some Member States for both
digital TV and radio.

Co-ordination is particularly relevant in horizontal markets, such as free-to-air broadcasting. Unlike pay
broadcasting, no dominant party controls the value-chain and ‘free-riding’ behaviour can result in collective
business failure. Sharing responsibility for commercial promotion and consumer after-sale service, notably in
face of difficulties with signal reception or receiver equipment, is particularly important.

In the case of digital radio, apart from favourable regulatory frameworks in the Member States, it appears
that synchronised implementation across the ITU Member States is important to increase market synergies.

3.6.3 Proportionate and technologically neutral regulation

In terms of political feasibility, switch-off in a given territory can only take place when nearly all households
receive digital services. In order to promote the fast and efficient achievement of this objective, all
transmission networks should be taken into account (primarily cable, satellite or terrestrial). This approach
recognises that network competition contributes to the roll-out process. This implies a regulatory level
playing field. In principle, each network should compete on its own strengths. Any public support for one
particular option cannot be excluded but should be justified by well-defined general interests, and
implemented in a proportionate way. Otherwise it would appear discriminatory and could jeopardise
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investments in other networks. In particular, each individual network should not necessarily enjoy the same
position in the digital landscape as in the analogue landscape. The objective should be to achieve a fast and
efficient switchover. Efficiency should include preserving the general interest missions of broadcasting,
while limiting public expense.

Finally, any public financial support to digital broadcasting needs to be compatible with State aids rules and
in line with national laws.

3.7 Problemsrelated to the interoper ability of systems

In Europe the scenario is as follows.

3.7.1 Digital reception

Ensuring that most users are equipped with digital receivers is the main challenge for switchover and a pre-
condition for switch-off. Finding a solution for all receivers in the home, not just the main receiver, just adds
to the challenge. The two basic options are digital converters or set-top-boxes connected to analogue
receivers, and integrated digital receivers. Moreover, additional reception facilities such as cabling, antennas,
dishes, etc are often necessary.

There must be a large range of digital reception solutions to suit various user segments. This means choice of
functionality, price and commercial formulas. Equipment cost is not a major barrier to the consumer of pay-
TV services since some pay-TV operators subsidise it, having already deployed millions of set-top-boxes.
However, pay-TV will not achieve the widespread penetration of digital TV only. Now the main challenge
concerns the creation of ‘horizontal’ markets for unsubsidised receivers supporting free-to-air digital TV
services, where consumers pay the full cost from day one. Co-existence of the two business models is
important for wide-spread digital TV market penetration.

Availability of cheap receivers is essential to minimise entry barriers for consumers. Most of them must be
equipped before the switch-off can take place. Equipment costs should not be much higher than in analogue
and services at least comparable, thus offering a cheap entry point to digital TV. This is the way the market
seems to go now. Of course consumers should also have options to buy expensive equipment supporting
sophisticated services. Service and equipment diversity also contributes to wide-spread digital TV market
penetration.

3.7.2  Encouragement to deployment of digital receivers

Free movement of goods within the internal market requires that national authorities do not impose
administrative constraints for commercialising digital broadcasting equipment and compulsory technical
requirements.

Some ITU Member States envisage public subsidies for digital equipment through schemes aimed at the
whole population or just specific groups. The risk with the first scheme is discouraging purchases, including
purchases of more sophisticated equipment than the one subsidised. The risk with the second scheme is
trading of devices between subsidised and unsubsidised population groups.

Several other forms of incentives have been considered by some Member States, for instance temporary and
digressive reduction of the licence fee for homes with digital equipment to encourage fast digital migration,
etc. Some Member States allow a reduced rate of VAT on pay-per-view and subscription broadcasting
services. The financial implications and parties affected are different, so each option should be carefully
analysed and implemented.

3.7.3  Consumer information on digital equipment and switchover

Consumer information is crucial to drive digital equipment sales in a market-led approach to switchover.
Consumers should be empowered to plan their own migration rather than being forced and thus deprived by
this process. They should be well-informed of the timing and consequences of switchover so as to take their
own decisions on services and equipment from a wide range of choices. They must be aware of what various
devices can offer, what are the prospects of analogue equipment obsolescence and the possibilities for
upgrading. Information and labelling should also be available in accessible formats for consumers with
disabilities.
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Informing consumers is the responsibility of equipment manufacturers, retailers and service providers, who
need to co-ordinate their action and send clear messages whilst respecting competition law. Labelling
schemes for analogue and digital equipment, with explanatory notices and/ or logos, based on voluntary
industry commitment, would be particularly useful. The goal would be to send consumers positive and
negative signals about, respectively, digital-compliant and analogue-only receiver equipment. This
information should mirror national switchover policies, including indicative national or regional switch-off
dates. Especially as an analogue switch-off date approaches in a particular Member State, its consumers
should be clearly warned about the risks of equipment obsolescence.

Policy intervention in this area has been proposed in some EU and third countries. However, Member States
cannot impose de jure or de facto compulsory labelling schemes without prior notification. Notification
enables a compatibility assessment of such measures with internal market rules to be undertaken. Where
necessary, a certain degree of harmonisation could be envisaged so that the approach to labelling would be
common whilst tailoring its implementation to local circumstances, such as national switch-off dates.
Labelling specifications could be approved by consumer and standardisation bodies.

3.74 Integrated digital television receivers

The prohibition of selling analogue-only television receivers according to a staggered calendar has been
completely implemented in the United States and debated in some EU Member States. All countries would
have to implement the obligation more or less simultaneously to preserve homogeneity within the internal
market. This would have greater impact in countries where digital penetration remains low and strain the
principle of subsidiarity traditionally applied in broadcasting policy.

Although a potential drawback of compulsory integrated digital receivers would be the extra cost for
consumers but the increase is likely to be minimal because of economies of scale.

3.7.5 Digital connectivity

Digital connectivity raises copyright security concerns, in particular that insufficiently protected digital
content could be illegally copied or distributed. A number of options exist to interconnect digital TV
equipment, fulfilling different requirements but it is still unclear which way the market will go in the long
term as home networking strategies are implemented.

3.7.6  Interoperability of services

Regarding more sophisticated functionalities such as Application Programme Interfaces (API), interoperable
and open solutions for interactive TV services must be encouraged. The Member States will decide whether
it is necessary to mandate certain standards to improve interoperability and freedom of choice for users.
Indeed, these two criteria will likely contribute to consumer uptake of digital broadcasting in a market-led
switchover scenario, thus minimising the need for public intervention.

3.7.7  Accessfor userswith special needs

Access to digital broadcasting should include citizens with special needs, notably people with disabilities and
older persons. However, while digital broadcasting offers greater possibilities than analogue in this area,
these are not yet supported by digital equipment in some markets. Harmonised approaches can reduce costs
through economies of scale, thus facilitating the marketing of relevant functionalities.

3.78 Removal of obstaclesto thereception of digital broadcasting

Infrastructure competition stimulates market development, increasing consumer choice, quality of service
and price competition. This may be constrained in some areas by legal, administrative or contractual
restrictions on the deployment of infrastructure or reception facilities. Authorities will need to arbitrate
between promoting digital broadcasting and the fundamental freedom to receive information and services,
therefore facilitating network competition, and other policy objectives on town planning, environmental
protection or other areas. With that proviso, national authorities should encourage network competition. By
way of example, some Member States have already adopted measures in support of this objective, for
instance by requiring the provision of multi-network reception facilities in new apartment blocks, facilitating
their installation in existing blocks (for instance by reducing the required threshold of tenants’ votes), or by
removing restrictive clauses in property or renting contracts. Co-ordination between national and local
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authorities is important since local authorities are often responsible for the practical implementation of this
type of measure.

3.8 Precautionsto control thedirect health effects of RF radiation

Recommendation ITU-R BS.1698 contains the precautions to be taken into account. Two groups of people
are considered in terms of the precautions that can reasonably be taken. The first group is employees at, or
regular official visitors to, transmitting stations. Whilst this group may be at a more frequent risk, the extent
to which control measures can be applied is much greater than that for the second group, being members of
the general public.

3.8.1 Employee (occupational) precautionary measures

3811  Physical measures

Some form of protective barrier must be provided to restrict access to any area where either the basic
biological limits are exceeded or contact with exposed RF conductors is possible. Access to such areas must
only be possible with the use of a key or some form of tool. Mechanical or electrical interlocking should be
provided to enclosures where access for maintenance is needed. Screening of equipment should be
sufficiently effective to reduce the level of RF radiation.

Other physical measures such as warning lights or signs should also be used in addition to, but not instead of,
protective barriers.

The risk of shock or burns from RF voltages induced on conducting objects, such as fences and support
structures, should be minimized by efficient and properly maintained RF earthing arrangements. Particular
attention should be paid to the earthing of any temporary cables or wire ropes, such as winch bonds, etc.

Where such objects need to be handled in a RF field, additional protection from shocks or burns should be
provided by the wearing of heavy-duty gloves and through effective labelling.

3812 Operational procedures

RF radiation risk assessments must be carried out by suitably trained and experienced staff at regular
intervals and also when any significant changes are made to a transmitting station. The initial objective must
include the identification of the following:

- The areas where people may be exposed to “derived” or “investigation” levels.

- The different groups of people, e.g. employees, site sharers, general public etc., who may be
exposed.

- The consequences of fault conditions, such as leakage from RF flanges, antenna misalignment or
operational errors.

An initial check on the RF radiation levels can be done by calculation or mathematical modelling, but some
sample measurements should also be carried out for verification purposes. In most cases, however,
measurements will be needed to determine RF radiation levels more accurately. The actual quantities to be
measured (E field, H field, power flux-density, induced current) should be determined based on the specific
circumstances. These include station frequencies, field region (near/far field) being measured and whether it
is proposed to check compliance with basic restrictions (SAR) or only “derived/investigation” levels. These
circumstances will also largely determine whether the three individual field components should be measured
separately or whether an isotropic instrument should be used. RF radiation surveys should then be carried out
by staff trained in the use of such instruments, following prescribed measurement procedures, and recording
results in a specified format.

A nominated competent person should be made responsible for the identification and provision of suitable
types within any organization or company. Such measuring instruments must always be used in accordance
with manufacturers’ instructions and be subject to regular functional testing and calibration. Labels showing
expiry dates must be fixed to instruments following such tests or calibration. Records of calibration should
be kept, including whether adjustments and/or repairs were needed on each occasion. This information
should then be used to determine the interval between calibrations.
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Systems of work should be implemented that not only ensure that RF radiation limits are not exceeded, but
also minimize exposure in terms of time and number of employees. Maintenance work, in areas subject to
access restrictions due to high RF radiation levels, should be planned around scheduled transmission breaks
or radiation pattern changes where possible. However, there should always be a balance between exposure to
RF radiation and other risks, such as working on masts at night, even when floodlit. Where necessary,
transmitters should be switched to reduced power or turned off to allow safe access for maintenance or repair
work.

Prohibited areas on transmitting stations must be clearly defined and marked, and “permit to work” systems
should be implemented. Appropriate arrangements should be put in place for any systems, antennas,
combiners or areas shared by other organizations. All staff who regularly work in areas with high levels of
RF radiation should be issued with some form of personal alarm or RF hazard meter.

Records must be kept of exposure above specified RF radiation levels. Companies or organizations
responsible for operating transmitting stations should monitor the health of staff who regularly work in areas
with high levels of RF radiation and take part in epidemiological surveys, where appropriate.

Details of general policies and procedures relating to RF radiation safety should be included in written safety
instructions and given to all appropriate staff. In addition, local instructions for each transmitting station
should be issued to ensure compliance with such policies and procedures.

Safety training should also include the nature and effects of RF radiation, the medical aspects and safety
standards.

3.8.2  Precautionary measuresin relation to the general public

3.8.21  Physical measures
Similar considerations apply to the general public, as those detailed in § 3.8.1.1 for employees.

Particular attention should be given to areas where RF radiation limits could be exceeded under fault
conditions. Protective barriers should be provided in the form of perimeter fencing, suitably earthed where
needed. Additional hazard warning signs will probably be necessary.

3.8.22  Operational procedures

Risk assessments, carried out under § 3.8.1.2 above, must take into account the possibility of members of the
public having medical implants. A procedure for providing health hazard information to such potential
visitors should be adopted with appropriate restricted access procedures. Basic RF safety instructions should
be provided for regular site visitors.

The need to carry out RF radiation surveys beyond site boundaries must be considered, in particular where
induced voltages in external metallic structures (cranes, bridges, buildings etc.) may cause minor burns or
shock. In carrying out such surveys the possibility of the field strength increasing with distance, usually due
to rising terrain, should be taken into account. Where necessary, a procedure for monitoring planning
applications or other development proposals should be implemented.

An example which illustrates the text above is given in § 3.10 and Figs. 29 and 30 of this Report.

39 Precautionsto control theindirect RF radiation hazards

Indirect effects of RF radiation, such as ignition hazards to flammable substances, may occur at levels well
below the “derived/investigation” levels particularly at MF/HF. This is because flammable substances may
be stored on a site having associated conducting structures, such as pipe work, that could act as a fairly
efficient receiving antenna. Actual risks are, however, rare, but may include industrial processing plants, fuel
storage facilities and petrol filling stations. Detailed evaluation is, however, far from simple. The general
procedure recommended below is, therefore, based on progressive elimination. The detailed precautions
adopted will however need to take account of any national standards or legislation in the country concerned.

An initial assessment should be carried out, based on practical, worst case estimates, of the minimum
separation needed between a particular type of transmitter and a conducting structure to avoid such a hazard.
The first step in doing this is to determine the minimum field strength that might present an ignition hazard
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for the particular transmitter frequencies in use. This is a function of the type of flammable substance and the
perimeter of any loop formed by metallic structures, usually pipe work, and can most easily be determined
from tables or graphs. The vulnerable area should then be determined from this minimum field strength by
calculation, mathematical modelling or from tables/graphs.

If the vulnerable area, as determined above, contains any such sites on which flammable substances are
stored, or if any are being planned, a more detailed assessment should then be made. This should be based on
the actual dimensions of any metallic structures, the gas category of the flammable substance(s) being stored
and the measured field strength. This detailed assessment should be carried out by calculation of the
extractable power from the metallic structure to determine whether this exceeds the minimum ignition
energy of the flammable substance. Should this be the case, then the extractable power should be measured
and any necessary modifications to the structure and/or other safeguards implemented.

In a similar category to ignition hazards, is the possible detonation of explosive materials. This will very
rarely be encountered but detailed guidance is available from national standards, such as BS 6657 in the
United Kingdom. Other indirect effects that should be considered include interference to the safety systems
of vehicles, machines, cranes etc. close to, or within the boundaries of, transmitting stations. The immunity
of these systems is covered by electromagnetic compatibility (EMC) regulations and CISPR.

Where necessary, precautions similar in principle to those described above may need to be applied.

3.10 Field-strength valuesto be determined

Preliminary, using data given by a number of international and national authorities concerned with the health
aspects of EMFs, the range of electrical and magnetic field strengths are shown in Figs. 29 and 30,
respectively.

These curves/graphs should not be used as a basis for an administration’s regulatory requirements. They
represent a composite view of the limits currently depicted and are certain to evolve over time. As such, they
are merely illustrative of the methodology that could be applied to develop useful standards within an
administration.

Also, it must be recognized that results of independent studies of the subject are not entirely consistent and as
a result the interpretation of the results by responsible authorities has in the past and will continue in the
future to result in differing requirements in different countries.

FIGURE 29

Therange of the electrical field strengths derived from the tables given by inter national
and national authorities concer ned with the health aspects of EMFs
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The curves “a” and “b” represent the upper and lower boundaries respectively of some known, existing
recommendations for RF exposures levels (presented in this section, as example). All curves from authorities
making such recommendation lie between these boundaries, and any curve between curves “a” and “b”
should allow adequate broadcasting services.

FIGURE 30

Therange of the magnetic field strengths derived from the tables given by international and national
authorities concerned with the health aspects of EMFs
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The curves “a” and “b” represent the upper and lower boundaries respectively of some known, existing
recommendations for RF exposures levels (presented here, as example). All curves from authorities making
such recommendation lie between these boundaries, and any curve between curves “a” and “b” should allow
adequate broadcasting services.

The differences between the suggested maximum levels at the same frequency (Figs. 29 and 30) depend on
different conditions considered by the various sources suggesting the limits.

3.11 Additional evaluation methods

3111 Dosimetry

The application of dosimetric concepts enables the link to be established between external (i.e. outside the
body) field strengths and internal quantities of electric field strength, induced current density and the energy
absorption rate in tissues. The development of experimental and numerical dosimetry has been
complementary. Both approaches necessitate approximations to the simulation of human exposure; however
the development of tissue equivalent materials and minimally disturbing probes in the experimental domain
and the use of anatomically realistic models for computational purposes have improved the understanding of
the interaction of RF fields with the body.

Whereas current density is the quantity most clearly related to the biological effects at low frequencies, it is
the specific energy absorption rate (SAR), which becomes the more significant quantity as frequencies
increase towards wavelengths comparable to the human body dimensions.

In most exposure situations the SAR can only be inferred from measured field strengths in the environment
using dosimetric models. At frequencies below 100 MHz non-invasive techniques have been used to measure
induced current, and in extended uniform fields, external electric field strengths have been related to induced
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current as a function of frequency. In the body resonance region, exposures of practical significance arise in
the reactive near field where coupling of the incident field with the body is difficult to establish owing to
non-uniformity of the field and changing alignment between field and body. In addition, localized increases
in current density and SAR may arise in parts of the body as a consequence of the restricted geometrical
cross-section of the more conductive tissues.

Dosimetric quantities can be calculated by use of suitable numeric procedures and calculational models of
the human body. On the other hand such quantities can be measured using suitable physical models
(phantoms).

3.11.2 Specific Absorption Rate (SAR) measurement

The Specific Absorption Rate, SAR (W/kg), is the basic limit quantity of most RF exposure regulations and
standards. SAR is a measure of the rate of electromagnetic energy dissipated per unit mass of tissue.

The Specific Absorption Rate (SAR) may be specified as the value normalized over the whole body mass
(sometimes referred to as the “whole body averaged SAR”) or the localized value over a small volume of
tissue (“localized SAR”).

SAR can be ascertained from the internal quantities in three ways, as indicated by the following equation:

oE? dT J?
SAR=-"—"—=C, — ="
P dt op

where:
E:  value of the internal electric field strength in the body tissue (V m )
o: conductivity of body tissue (S m™)
p: density of body tissue (kg m™)

C.: heat capacity of body tissue (J kg™ °C™)

dT/dt:  time derivative of temperature in body tissue (C s™)

J: value of the induced current density in the body tissue (A m?).

The local SAR in an incremental mass (dm) is defined as the time derivative of the incremental absorbed
energy (dW) divided by the mass:

SAR = d/dt (dW/dm)

This quantity value is important from two standpoints; the resulting non-uniform distribution of energy
absorption when exposed to a uniform plane wave, and the localized energy absorption arising from non-
uniform fields in close proximity to a source of exposure.

Exposure regulations or standards contain derived electric and magnetic field limits. The underlying
dosimetric concept assures that compliance with the (external) derived levels will assure compliance with the
basic SAR limits. However, external or internal SAR measurements can also be used to show compliance.
For partial-body near-field exposure conditions, the external electromagnetic fields may be difficult to
measure, or may exceed the derived limits although the local SAR is below the basic limits. In these cases
internal SAR measurements in body models have to be conducted. The most important methods to measure
SAR will be described below.

3.11.3 Electric field measurement

The SAR is also proportional to the squared RMS electric field strength E (V/m) inside the exposed tissue:
SAR = 6 E*/)

where 6 (S/m) is the conductivity and p (kg/m’) is the mass density of the tissue material at the position of

interest. Using an isotropic electric field probe, the local SAR inside an irradiated body model can be

determined. By moving the probe and repeating the electric field measurements in the whole body or in a

part of the body, the SAR distribution and the whole body or partial-body averaged SAR values can be
determined. A single electric field measurement takes only a few seconds, which means that
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three-dimensional SAR distributions can be determined with high spatial resolution and with a reasonable
measurement time (typically less than an hour).

3.11.4 Temperature measurement
The SAR is proportional to initial rate of temperature rise dT/dt (C/s) in the tissue of an exposed object:
SAR=c AT/At

where C is the specific heat capacity of the tissue material (J/kgC). Using certain temperature probes, the
local SAR inside an irradiated body model can be determined. One or more probes are used to determine the
temperature rise AT during a short exposure time At (typically less than 30 s to prevent heat transfer). The
initial rate of temperature rise is approximated by AT/At, and the local SAR value is calculated for each
measurement position. By repeating the temperature measurements in the whole body or in a part of the
body, the SAR distribution and the whole-body or partial-body averaged SAR values can be determined.

Three-dimensional SAR-distribution measurements are very time consuming due to the large number of
measurement points. To achieve a reasonable measurement time the number of points has to be limited. This
means that it is very difficult to measure strongly non-uniform SAR distributions accurately. The accuracy of
temperature measurements may also be affected by thermal conduction and convection during
measurements, or between measurements.

3.11.5 Calorimetric measurement

The whole-body average SAR can be determined using calorimetric methods. In a normal calorimetric
measurement, a full-size or scaled body model at thermal equilibrium is irradiated for a period of time. A
calorimeter is then used to measure the heat flow from the body, until the model is at thermal equilibrium
again. The obtained total absorbed energy is then divided by the exposure time and the mass of the body
model, which gives the whole-body SAR. The calorimetric twin-well technique uses two calorimeters and
two identical body models. One of the models is irradiated, and the other one is used as a thermal reference.
This means that the measurement can be performed under less well-controlled thermal conditions than a
normal calorimetric measurement.

Calorimetric measurements give rather accurate determinations of whole-body SAR, but do not give any
information about the internal SAR distribution. To get accurate results a sufficient amount of energy
deposition is required. The total time of a measurement, which is determined by the time to reach thermal
equilibrium after exposure, may be up to several hours. Partial body SAR can be measured by using partial-
body phantoms and small calorimeters.

3.11.6 Body current measurement

Measurement devices for body current may be carried out in two categories:
- Measurement devices for body to ground current.

- Measurement devices for contact current.

3.11.6.1 Induced body currents

Internal body currents are induced in persons occur from partial or whole-body exposure of the body to RF
fields in the absence of contact with objects other than the ground.

The two principal techniques used for measuring body currents include clamp-on type (solenoidal) current
transformers for measuring current flowing in the limbs, and parallel plate systems that permit the
measurement of currents flowing to ground through the feet.

Clamp-on current transformer instruments have been developed that can be worn.

The meter unit is mounted either directly on the transformer or connected through a fibre-optic link to
provide a display of the current flowing in a limb around which the current transformer is clamped. Current
sensing in these units may be accomplished using either narrow-band techniques, e.g., spectrum analysers or
tuned receivers (which offer the advantage of being able to determine the frequency distribution of the
induced current in multi-source environments, or broadband techniques using diode detection or thermal
conversion.
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Instruments have been designed to provide true r.m.s. indications in the presence of multiple frequencies
and/or amplitude-modulated waveforms.

The upper frequency response of current transformers is usually limited to about 100 MHz however air cored
transformers (as opposed to ferrite-cored), have been used to extend the upper frequency response of these
instruments. Whilst air-cored transformers are lighter and therefore useful for longer term measurements,
they are significantly less sensitive than ferrite cored devices.

An alternative to the clamp-on device is the parallel plate system. In this instrument, the body current flows
through the feet to a conductive top plate, through some form of current sensor mounted between the plates,
and thereby to ground. The current flowing between the top and bottom plates may be determined by
measuring the RF voltage drop across a low impedance resistor. Alternatively, a small aperture RF current
transformer or a vacuum thermocouple may be used to measure the current flowing through the conductor
between the two plates.

Instruments with a flat frequency response between 3 kHz and 100 MHz are available.

There are several issues that should be considered when selecting an instrument for measuring induced
current.

Firstly, stand-on meters are subject to the influence of electric-field induced displacement currents from
fields terminating on the top plate. Investigations have shown that apparent errors arising in the absence of a
person are not material to the operation of the meters when a person is present.

Secondly, the sum of both ankle currents measured with clamp-on type metres tends to be slightly greater
than the corresponding value indicated with plate type meters. The magnitude of this effect, which is a
function the RF frequency and meter geometry, is not likely to be material. Nonetheless, the more accurate
method of assessing limb currents is the current transformer. The precise method of measurement may
depend upon the requirements of protection guidelines against which compliance assessments are made.

Thirdly, the ability to measure induced currents in limbs under realistic grounding conditions such as found
in practice need to be considered. In particular, the differing degree of electrical contact between the ground
and bottom plate of the parallel plate system and the actual ground surface may affect the apparent current
flowing to ground (Ref.).

Measurements can be made using antennas designed to be equivalent to a person. This enables a
standardized approach to be used and permit current measurements to be made without the need for people to
be exposed to potentially hazardous currents and fields.

3.11.7 Contact current measurement

The current measurement device has to be inserted between the hand of the person and the conductive object.
The measurement technique may consist of a metallic probe (definite contact area) to be held by hand at one
end of the probe while the other end is touched to the conductive object. A clamp-on current sensor (current
transformer) can be used to measure the contact current which is flowing into the hand in contact with the
conductive object.

Alternative methods are:

- the measurement of the potential difference (voltage drop) across a non-inductive resistor
(resistance range of 5-10 Q) connected in series between the object and the metallic probe holding
in hand;

- a thermocouple milliammeter placed directly in series.

The wiring connections and the current meter must be set up in such way that interference and errors due to
“pick-up” are minimized.

In the case where excessively high currents are expected an electrical network of resistors and capacitors can
simulate the body’s equivalent impedance.
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3.11.8 Touch voltage measurement

The touch voltage (no-load-voltage) is measured by means of a suitable voltmeter or oscilloscope for the
frequency range under consideration. The measurement devices are connected between the conductive object
charged by field induced voltage and reference potential (ground). The input impedance of the voltmeter
must not be smaller than 10 k Q.

312  Legal consideration

The legal and health aspects connected with the safety for R.F. services are strategic for the project of one
transmitting centre. The values of the field strength should be compatible with the security of neighbouring
living people and with the house TV set, telephones, and household appliances. Not only the medical aiding
equipment but also the pacemaker, hearing aid systems and other personal aids, may suffer from radio-
frequencies interference.

The levels indicated in Fig. 29 of § 3.10 are accepted levels to be maintained at the border of the
transmission centre land. The above levels are considered suitable for a radioservice and are to be considered
valid also for the quality of a radioservice. Consequently, from the above levels one derives the extension of
the controlled area and the location of one transmission centre. Naturally, a transmitter centre located inside
a city has much more constraints in comparison with a transmitter centre located in the countryside. Each
administration or broadcaster may choose the values of the e.m. reference field (Fig. 29), but, if the value is
too low: either the radio services do not have the necessary quality (e.g. because the E.R.P. cannot reach the
necessary values), or the necessary land extension is too large with consequent high cost for the construction
of the transmission centre.

Currently the sensitivity of the people living near the transmitter centres, is very high for possible problems
caused by the radio frequency. For legal consideration one clear indication of the perimeter and extension of
the controlled area (where the values of e.m.f. are higher or equal to the values of Fig. 29) should be clearly
indicated: one fence, one wall or, at least some appropriate signposting, with indication of e.m.f. value, need
to be installed.

From urbanization point of view the construction of residential buildings must be forbidden inside the
controlled area. The above aspects connected with the e.m.f. must be treated in the same manner as the
ambient ecologic, landscape and panorama problems.
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Appendix 1
to Part 2

1 Australia

11 Digital terrestrial television broadcasting in Australia

Australia is served by an extensive network of PAL-B analogue, and more recently by DVB-T digital,
terrestrial television broadcasting transmitting sites. A feature of the transmitter deployments in Australia is
that a very large proportion of the population receives signals from a relatively small number of high power
“main station” transmitters that have large coverage areas, typically 100-150 km in diameter. Radiated power
levels at main station VHF Band III transmitters can be up to 500 kW e.r.p for analogue and up to 100 kW
e.r.p. for digital. The radiated power levels at main station UHF Band IV and V transmitters can be up to
2 000 kW e.r.p for analogue and up to 1 250 kW e.r.p. for digital.

As a consequence of the sparse distribution of terrestrial transmitter sites, analogue main station assignments
in Australia were generally planned on the basis of noise-limited reception rather than interference limited
reception. This has meant that the so-called analogue taboo channels (e.g. adjacent channels, image channels
and local-oscillator channels) are usually unencumbered by other (out-of-area) TV signals. Most of the
population of Australia has access to five free-to-air analogue TV services.

In introducing digital television, Australia has planned for seven digital television networks in most areas - a
digital network for each of the existing analogue networks plus two new digital networks. Australian digital
television services commenced in metropolitan regions on 1 January 2001 and subsequently have been
progressively deployed in regional areas. The relevant federal government legislation stipulated a simulcast
period of eight years. During the simulcast period, existing analogue television transmissions have continued
and an additional digital signal has been brought into service. The digital service is required to carry a
standard definition (SDTV) digital version of the programmes being provided on the analogue service.

In December 2007 the Australian government changed the simulcast period, announcing that 31 December
2013 will be the date by which the last analogue transmitter will be switched off.

12 DTTB System Selection

The first step in the DTV conversion process was a comparative assessment process that led to the selection
of DVB-T (8k carrier mode) as the preferred digital television transmission standard and the determination of
system planning parameters such as interference protection ratios and minimum required signal levels. The
availability of this information permitted the conduct of a preliminary study of possible DTV channel
allocations. The conclusions of this preliminary study showed that it would be possible to allocate a complete
TV channel (7 MHz wide in Australia at both VHF and UHF) to each existing analogue service to permit its
conversion to DTV as well as provide additional channels for new digital-only services.

In 1998 legislation that set the framework for the establishment of DTV services was passed by the
Australian Parliament. In that legislation the government determined that each broadcaster would be loaned
spectrum to provide a digital service that matched the coverage of the analogue service as closely as
possible. Further legislation was also enacted to establish the detail of the regulatory regime to apply to the
provision of digital television and datacasting.

13 Simulcast of SDTV and HDTV programmes

The Australian government has been committed to ensuring that digital television would be as affordable as
possible. Although broadcasters have been required to provide at least a minimum amount of high definition
television programming for those who can afford HDTV sets, they have also been required to provide their
broadcast in SDTV format. SDTV programming provides viewers with a picture quality that is generally
superior to the analogue television service. Currently two additional SDTV digital-only programme streams
are transmitted on national broadcaster networks and three more commercial SDTV programme streams
could be available from 1 January 2009. The transmission of SDTV format programming not only provides
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viewers with the ability to access the additional features of digital broadcasting, but also provides consumers
with a digital conversion path that is cheaper than the alternative approach of purchasing a HDTV set or a
HD set top box.

HDTV is a key feature of digital terrestrial television in Australia. Broadcasters are required to transmit
HDTYV programmes for a minimum of 1 040 hours per year. The government has not specified any particular
technical parameters for HDTV, and broadcasters have been able to adopt and use of theMPEG-2 MP@HL
format for transmission (i.e. 576/50p, 720/50p, 1080/501). However, Australian broadcasters have expressed
a preference that programme production and exchange should be based on 1080i line formats.

By requiring both SDTV and HDTV programming, viewers have been given a choice in digital television
products but at the same time allowed broadcasters scope to demonstrate the appeal of HDTV.

14 Use of Single Frequency Networks (SFNSs)

Digital television services have been introduced in Australia, using either a multi-frequency network (MFN)
or a single frequency network (SFN) approach. In either case, the digital television service is provided from a
network that consists of a high-powered central (or parent) transmitter that may be supported by, or
contribute signal to off-air feed, a number of low-powered in-fill or areca-extension re-transmitters.

In the MFN case, the re-transmitters operate on a different channel (or channels) from the parent transmitter
while, in the SFN case, the re-transmitters may either operate on the same channel as the parent transmitter
(if not an off air feed); or on another channel in one or more SFN re-transmission networks, which can be off
air feed from the parent3.

In the later case, the parent transmitter is operated in the MFN mode, albeit with SFN timing information
embedded into the signal for use by the SFN re-transmission network(s). In a few cases more than one parent
transmitter, together with their re-transmitters operate as an SFN.

15 Planning parameter s and interferencethreshold limits

Australia’s planning for digital television services takes into account a legislated requirement that “... in
SDTYV digital mode in that area should achieve the same level of coverage and potential reception quality as
is achieved by the transmission of that service in analog mode in the same area”. Following this approach,
Australia’s digital services are typically planned with a maximum e.r.p. of 6 dB less than same band
analogue television services.

Planning guidelines in Australia also specify minimum median field strengths (referred to a measurement
height of 10 m above local terrain) of 44, 50 and 54 dBuV/m for Band III, IV and V digital television

services respectively4. To minimise the “cliff-effect”, digital television services are planned to achieve the
required protection ratio for better than 99% of the time, irrespective of whether the interference is
considered to be continuous or tropospheric in nature.

16 Comparison of ITU-R and Australian television planning parameters

The following text summarises differences between Australian television planning parameters, including
minimum field strengths and protection ratios and the corresponding Recommendation ITU-R BT.1368
parameters for the protection of DVB-T digital television services.

Australian planning for both analogue and digital terrestrial television is based on an assumption of fixed
reception using outdoor receiving antennas. Therefore protection ratios relevant to Ricean channels are used
where available. The DVB-T mode 64-QAM with 2/3 FEC and a 1/8 guard interval has been adopted as the
basis for digital television planning, however to achieve a higher picture quality for the SD/HD simulcast,
most broadcasters have selected 64-QAM with 3/4 FEC and 1/16 guard interval.

3" In a limited number of cases a parent station may feed several SFNs that may each operate on a different channel.
4 Refer http://www.acma.gov.au/WEB/STANDARD/pc=PC_91853.
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1.7 Digital television minimum median field strengths

Australian digital television planning is based on provision of minimum median field strength levels of 44,
50 and 54 dBuV/m in Bands III, IV and V respectively. These values are reasonably close to the values that
can be derived from the sample calculation value provided in Table 44 of Recommendation ITU-R
BT.1368-75. The Australian values are, respectively, 0.1, 0.9 or 2.8 dB higher than values that would be
derived from the Recommendation. The differences are due to: inclusion of a 1 dB higher receiver noise
figure allowance in Bands III and V; use of 6.7 rather than 7.6 MHz for the receiver bandwidth; inclusion of
a 1 dB allowance for man-made noise in VHF Band IlI; different combinations of antenna gain/feeder loss in
Bands III and IV; and, use of frequencies at the top rather than the middle of each band as the reference
frequency for the calculation. The Australian minimum field strength calculations also include a 1 dB
‘Interference Margin’ for the support of co-channel, frequency re-use planning.

18 Digital television protection ratios

Protection ratios for digital-digital and digital-analogue co-channel and adjacent channel interference from
other television broadcasting services were first defined in July 1999. Only minor changes have been made
to those original values. The values used in Australian planning are the same as the 64-QAM, 2/3 FEC
values set out in Recommendation ITU-R BT.1368-7°.

The relevant protection ratios are not to be exceeded for more than 1% of the time. That is, the E(50,1) value
is used for the interfering field strength.

2 Brazil

The digital terrestrial television broadcasting channel planning and the deployment of the DTTB in Brazil.

2.1 I ntroduction

This chapter presents the work that has been conducted by the National Telecommunications Agency
(Agéncia Nacional de Telecomunicagdes - Anatel) related to channel planning regarding the introduction of
the Digital Terrestrial Television Broadcasting (DTTB) in Brazil and the stages for its deployment. The text
consolidates three contributions (RGQ11-1/2/93-E, 95-E and 185-E) submitted by the Brazilian
Administration to the Rapporteur’s Group on Question 11-1/2 during the meetings held on September 8"
2003 and May 31% 2004, both in Geneva. The Rapporteur’s Group Meeting of September 2003 “proposed
that the contributions of Brazil should be documented on the ITU Web site as a case study on the
introduction of digital terrestrial TV broadcasting”(2/REP/012-E). This proposal was approved in the Plenary
Session of the Study Group 2 on September 11™ 2003. As a result of these decisions, this Annex presents the
methodology, the results and the current work Anatel is undertaking on the completion of the DTTB channel
planning. In addition, it is important to observe that the country’s channel planning is not related to any
specific DTTB standard, since it contemplates the particularities of each existing DTTB standards.

5 Australian planning is based on provision of a service at 80% of locations within 200 m by 200 m areas. A 4.5 dB
correction factor is applied to convert from a 50% of locations to an 80% locations field strength value.

6 The original 1999 values were adopted following protection ratio measurements made in 1998 using the “traditional”
wanted-to-wanted protection ratio measurement approach, rather than the more recent C/(I+N) approach that
appeared in Recommendation ITU-R BT.1368-1 (and later revisions).
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2.2 Methodology applied for digital terrestrial television channel planning and its respective
results

This section describes the methodology applied by Brazil to prepare its channel planning for the deployment
of the DTTB in the country and its results. The applied methodology is independent of the DTTB standard
adopted. A working group under the coordination of Anatel and representatives from the Brazilian TV
networks has been working on digital terrestrial television channel planning since 1999.

221 Digital television channel planning strategy

When it comes to coverage, Brazilian TV networks present quite different characteristics among themselves.
They can be either regional networks or national networks, which encompass regional networks, or
eventually independent full TV station with strict local penetration. Figure 31 indicates the distribution of
full TV stations (in stars) and relay stations (in circles) of a particular Brazilian network with distributed
generation and national penetration.

The preparation of the Basic Plan for DTTB began in September 1999. Since then, specific premises have
been established. They are as follows:

- digital television will replace existing analogue TV by using UHF (channels 14 to 69) frequency
bands;

- the main objective of channel planning is to assure that digital television stations will have service
areas similar to their corresponding analogue stations service areas;

- during the initial stage called the ‘transition period’, analogue and digital channels will perform
simultaneous broadcast (simulcasting);

- digital television planning will be carried out in three phases: “Phase 1" only for those cities where
active full TV stations are in place and, in a later stage; “Phase 2 for those cities whose population
is over one hundred thousand inhabitants with only television relay stations; and “Phase 3 for
others cities with television relay stations;

- whenever is possible, digital stations will have to operate on the maximum power of its class”.

7 Brazilian TV Stations are classified into Special, A, B or C Class according to the ERP (Effective Radiated Power)
that they are authorized to transmit by Anatel. The ERP limits for each class are defined in the national technical
regulation for television broadcasting.
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FIGURE 31
Network with distributed generation and national penetration (Phases 1 and 2)

Because of the preparation for the Basic Plan for Digital Television Channel Distribution (PBTVDS$), Anatel
has suspended, from October 1999 to April 2005, allocation of new analogue channels, and changes of the
technical characteristics in the existing channels in regions of Brazil under heavy spectrum usage. From
February 2002 to April 2005, the same policy was applied to the remaining regions. After the publication of
the PBTVD, item 1.3.3, Anatel resumed activities on the analogue channels allotment plan, proceeding with
the inclusion of new analogue channels. It’s important to observe that PBTVD will continue to use the
frequency band currently allocated to analogue transmission.

2.2.2 Phasesof digital television channel planning

The channel plan studies were divided in three phases. The first phase focused on making digital channels
available to broadcast simultaneously with a specific and already existing analogue channels, those
authorized to provide television service on municipalities where at least one generator station covers.

8 Basic Plan for Digital Television Channel Distribution (PBTVD) is the official name designated for the Digital
Television Allotment Plan in Brazil.
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The second phase focused on the availability of digital channels for simulcasting in municipalities with
population above one hundred thousand inhabitants and that are covered only by relay stations. This phase
also included a review of the first phase, in order to meet the demand in all municipalities to which
authorizations to install new television operating networks were granted after the beginning of the first
phase.

In the year of 2006, Brazilian government initiated the third phase of digital channel planning studies. This
phase deadline is June 2011. It includes the allotment of digital channels for the relay stations on the
remaining cities and a digital channel revision on the previous phases allotment plan.

2.2.3  Channel planning results

The first phase, concluded in September 2002, made available 1 151 digital channels in 164 municipalities,
as presented in Fig. 32.

FIGURE 32

Digital channels available after Phase 1
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Alloted
Channels
{Digital)

1151

The second phase, concluded in March 2003, made further allocation of 742 digital channels in
132 municipalities. As a result of the conclusion of both Phases 1 and 2, 1893 channels were made available
for the introduction of Digital Terrestrial Television Broadcasting (DTTB) in Brazil as presented in Fig. 33.
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FIGURE 33
Results obtained after the conclusion of Phase 2
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After the conclusion of the third phase, which is currently in progress, it’s planned 6 144 digital channels in
Brazil, as presented in Fig. 34.

FIGURE 34
Digital channels allotted after the conclusion of Phase 3
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The Basic Plan for Digital Television Channel Distribution (PBTVD) has been successful in assuring that the
service areas of digital television stations is similar to its related analogue stations. The PBTVD
encompasses 296 Brazilian municipalities, whose total population is approximately 110 million inhabitants.
These municipalities are either covered by a generator television station service or their population is over
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one hundred thousand inhabitants and there is, at least, one operating relay station in the city. Only in service
analogue channels were taken into account for the channel planning. Therefore, up to August 2008,
2 157 digital channels have been made available by the National Telecommunications Agency (Agéncia
Nacional de Telecomunicagdes - Anatel) and there will be more than 6 100 digital channels in Brazil until
2013. Thus, more than 12 200 channels, analogue or digital, will be available during the “simulcast” period
from 2013 to 2016.

2.3 Legidation and Regulatory adjustmentsfor the deployment of Digital TV in Brazil

In order to deploy the Brazilian System of Digital TV (SBTVD), adjustments to the legislation and to the
regulatory framework were needed. This process had five important stages, as listed below.

231  Stage l: Creation of the Brazilian System of Digital Television (SBTVD)

The first stage: the creation of the Brazilian System of Digital TV (SBTVD), was initiated by the
Decree 4.901, of 26 of November of 2003, which:

- Established the aims of the Brazilian System of Digital Television (SBTVD).

- Created the Development Committee of the SBTVD with the scope of studying and elaborating a
report? with proposals for:

1 The definition of the reference model for the Brazilian system of digital television.
2 The standard of television to be adopted in the Country.

3 The form of exploitation of the digital television service

4 The period and framework of the transition from analogue to digital system.

- Created an Advisory Committee and a Steering Group, which jointly compose the SBTVD, along
with the Development Committee.

2.3.2 Stage2: Digital Technology updatesin regulatory documentation

The Stage 2, which was based on digital technology updates in the regulatory framework, was approved by
Anatel Resolution N. 398, on April 7" 200510, This Regulatory document presents technical aspects of
sounds and images broadcasting and television retransmission, with the purpose of:

- Ensuring the quality of the signal in the coverage area.

- Preventing harmful interferences over currently authorized, and already installed,
telecommunication stations.

- Establishing the technical criteria of viability projects designing, especially those regarding to
inclusions in channel allotment plans, and modifications on technical installations.
The revision of the technical regulation for television broadcasting also included the procedure for

calculation of viability involving channels of Digital TV!! and the adoption of Recommendation UIT-R
P.154612,

233 Stage 3: Creation of Basic Plan for Digital Channel Distribution (PBTVD)

The Stage 3 startup occurred with the publication of Anatel Resolution 407, on June 10™ 200513, This
document approved the Brazilian Digital Television Channel Allotment Plan, officially named as Basic Plan
for Digital Channel Distribution - PBTVD14, referred to in item 1.2.3, Fig. 33. It also allocated, considering

9 http://sbtvd.cpqd.com.br/cmp_tvdigital/divulgacao/anexos/76 146 _Modelo Ref PD301236A0002A RT 08 A.pdf
10 http://www.anatel.gov.br/Portal/documentos/biblioteca/resolucao/2005/res_398_2005.pdf

11 http://www.anatel.gov.br/Portal/documentos/biblioteca/resolucao/2005/anexo_res 398 2005.pdf

12 http://www.anatel.gov.br/Portal/documentos/biblioteca/resolucao/2005/anexoii_res_398 2005.pdf.

13 http://www.anatel.gov.br/Portal/documentos/biblioteca/resolucao/2005/res_407_2005.pdf

14 hitp://www.anatel.gov.br/Portal/documentos/biblioteca/resolucao/2005/anexo_res_407 2005.pdf
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the guidelines discussed on item 1.2.1, 1893 digital television channels in 306 localities. In sum, in 2005, the
Basic Plan of Distribution of Television Channels (PBTV) contained a total of 473 generator TV stations
(analogue stations), 9845 relay TV stations and 1207 stations in cities where its populations is more than one
hundred thousand inhabitants.

234  Stage 4: Definition of the Digital Terrestrial Television system and the transition period
guidelines

The Stage 4 started with the Decree No 5,820, on June 29" 200615, defining that the SBTVD-T would adopt,
as a base, the standard of signals designed by ISDB-T (Integrated Services Digital Broadcasting), also
incorporating the technological innovations approved by the Development Committee. Beyond those
definitions, the document presented the guidelines for the transition period from analogue to digital TV. The
Decree also laid down the following points:
- Creation of the SBTVD Forum!9;
- Made possible:

—  Simultaneous fixed, mobile and portable transmission.

— Interactivity.

— High Definition (HDTV) and Standard Definition Television (SDTV).

- Defined the consignation of one digital channel for each existing analogue channel, regarding the
transition period. The preference is for the digital channel allocation in the UHF band (channels 14 -
59), rather than in the VHF band - high (channels 7 - 13).

- Deployment sequence, first starting with the TV stations.

- Established that, after signing the assignment contract, the installation projects must be submitted
by the broadcasting companies to the Ministry of Communications within 6 months. Afterwards, the
digital transmissions should start within 18 months.

- Defined that, after July 1* 2013, only digital technology television channels will be granted by the
Ministry of Communication for television broadcasting.

- Defined the date of June 29" 2016 as the switch-off date of analogue transmission.
Creation of 4 (four) digital public channels for the national Government.

235 Stage5: Establishment of conditions for assignment contract of the additional channel for the
digital and analogue simultaneous transmission

The Ministry of Communication (MC) ordinance No. 65217, which has been published on the 10" of
October, 2006, initiated Stage 5 by establishing the assignment contract conditions for the additional
channel, which shall be used during the digital and analogue simultaneous transmission period (Simulcast). It
has also included the schedule for the transition, as defined below:
- The assignment contract will observe the PBTVD.
- The digital channel will have to:

I Provide the same coverage as its analogue counterpart;

II  Provide efficient management of the analogue and digital transmissions;

III Prevent interferences.

15 http://www.planalto.gov.br/ccivil/_At02004-2006/2006/Decreto/D5820.htm
16 http://www.forumsbtvd.org.br
17 http://www.mc.gov.br/sites/600/695/00001879.pdf.
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FIGURE 35
Transition period in Brazil (analogue to digital television)
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Table 7 presents the planning phases for assignment contracts of additional channels and the schedule for
their commercial deployment. 18

TABLE 7
Schedule for the assignment contract and commer cial deployment of Digital TV
Phasg of Station TV N Assignment Commercial
planning tvpe Cities (Group) contract deployment
(Item 1.2.3) yp schedule schedule
Phase 1 TV stations Sio Paulo (SP) Up to 12/29/2007
12/29/2006
. Belo Horizonte, Brasilia, Rio de Janeiro, Salvador e Up to
Phase 1 TV stations Fortaleza (G1) 11/30/2007 Up to 01/31/2010
. Belém, Curitiba, Goiania, Manaus, Porto Alegre e Recife Up to
Phase 1 TV stations (G2) 03/31/2008 Up to 05/31/2010
. Campo Grande, Cuiabd, Jodo Pessoa, Maceio, Natal, Sao Up to
Phase 1 TV stations Luis ¢ Teresina (G3) 07/31/2008 Up to 09/31/2010
. Aracaju, Boa Vista, Floriandpolis, Macap4d, Palmas, Porto Up to
Phase I | TV stations Velho, Rio Branco ¢ Vitéria (G4) 11/30/2008 | UP 10013172011
. . . . Up to
Phase 1 TV stations Other Cities with TV Stations (G5) 03/31/2009 Up to 05/31/2011
Relay Cities of the Groups SP, G1, G2, G3, G4 (Capitals and Up to
Phase 2 stations Federal District) 04/30/2009 Up to 06/31/2011
Upt
Phases 2 and Re.l ay Other Cities with Relay Stations pro Up to 06/30/2013
3 stations 04/30/2011

According to the plan, migration priority is given to generator TV stations and, later, to the relay stations
located in Capitals and the Federal District. The signing of assignment contracts by relay station operators in
the remaining cities will take place at the last stage.

After the assignment contract is signed, the TV Broadcaster may start to test and then commercially deploys
the system.

18 http://www.forumsbtvd.org.br/cronograma.php.
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24 TheBrazilian Digital Television System (SBTVD) Forum

After the release of Presidential Decree 5,820, the role of private organizations in the development of DTT
was intensified, mainly because of the SBTVD Forum.

The Forum is a nonprofit entity, whose main objectives are supporting and fostering the development and
implementation of best practices to the Brazilian digital television broadcasting success. The most important
participants of broadcasting, reception-and-transmission-equipment-manufacturing, and software industries
are part of this Forum.

The Forum’s main tasks are: to identify and harmonize the system’s requirements; to define and manage the
technical specifications; to promote and coordinate technical cooperation among television broadcasters,
transmission-and-reception-equipment manufacturers, the software industry, and research-and-education
institutions; to propose solutions to matters related to intellectual property aspects of the Brazilian DTT
system; to propose and develop solutions to matters related to the development of human resources; and to
support and promote the Brazilian standard in the country and overseas.

Besides the private sector, federal government representatives also participate in the Forum. And such
participation is considered very important, since it allows those representatives to closely follow the
discussions taking place, while strengthening the relationship between forum members and public regulators.

241  Objectives

The Forum of Brazil’s Terrestrial Digital TV Broadcasting System was formally instated in December 2006.
The Forum’s mission is to help and encourage the installation or improvement of the digital sound and image
transmission and receiving system in Brazil, promoting standards and quality that meet the demands of the
users.

The purpose of this Forum is to propose voluntary or mandatory technical norms, standards, and regulations
for Brazil’s terrestrial digital television broadcasting system, and, in addition, to promote representation,
relations, and integration with other national and international institutions.

2.4.2  Structureand Composition

There are three membership categories: Full Members, Effective Members, and Observers. The full
members, who have the right to vote and the obligation to pay annual dues, belong to the following sectors:

a) Broadcasting stations.

b) Manufacturers of receiver or transmitter equipment.

c) Software industry.

d) Teaching and research institutions that carry out activities directly involving Brazil’s digital TV
system.

Effective members come from sectors that are different from those mentioned previously, but they must also
pay annual dues. The observer members are those who, when formally invited by the Council, accept to enter
the Forum, without any voting rights and without the obligation to pay annual dues.

The Deliberative Council is comprised of 13 councilor members elected by the General Assembly. The
Council shall be able to draw up general policies of action, strategies, and priorities, adopt the results of the
work, and refer them to the Development Committee of the Federal Government.
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FIGURE 36
Brazilian digital TV Forum
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24.3 Modules Assignments

The Forum is comprised of four modules that address different aspects of the Digital TV implementation
effort.

2431 Market Module

The market module must identify the needs, wishes, and opportunities of the market, defining functional
requirements, time limits for availability, and costs, and coordinating the relationship between the various
sectors represented in the Forum.

This module checks conformity with the technical specifications and requirements that are drawn up and
analyzes and proposes solutions to issues related to planning the implementation of terrestrial digital
television.

24.3.2 Technical Module

The technical module coordinates the efforts relative to the technical specifications of Brazil’s digital TV
system and research and development activities, identifies specification needs, and defines the availability of
technical solutions referring to the generation, distribution, and receiving of the digital TV system, including
high definition, standard definition, mobility, portability, data services, interactivity, content protection, and
conditional access.

This module also coordinates the efforts to harmonize technical specifications with other national and
international institutions.

24.3.3 Intéelectual Property Module

The intellectual property module must coordinate efforts in the search of solutions regarding intellectual
property, drawing up policies and practices to be adopted among the members and proposing the legal
approach to these issues to the competent institutions.

This module also helps and monitors the negotiation of royalties linked to the incorporation of technologies
along with their holders and informs the council about the costs involved in the techniques being adopted or
incorporated.

2434 Promotion Module

The promotion module coordinates efforts to promote, distribute, and disseminate Brazil’s system. This
module must promote seminars and courses; publish newspapers, bulletins, and other carriers of information.
The Promotion Module is also responsible for organizing the common activities of broadcasters and
industries aimed at increasing the awareness about the advantages of the Digital TV system.
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244  Outlineof the Technical Standards

Standardization activities, performed by the Technical Module, are divided among eight subgroups of
specialist volunteer members, which work in the sectors of the broadcasters, consumer electronics,
transmitters and software industries and universities. The working groups are organized as in Fig. 37.

The standards for the digital terrestrial television, showed in the Fig. 37, are listed below:1?

- ABNT NBR 15601:2007 — Transmission system

- ABNT NBR 15602:2007 — Video coding, audio coding and multiplexing

- ABNT NBR 15603:2007 — Multiplexing and service information (SI)

- ABNT NBR 15604:2007 — Receivers

- ABNT NBR 15605:2007 — Security issues (under approval)

- ABNT NBR 15606:2007 — Data coding and transmission specification (partial)

- ABNT NBR 15607:2007 — Interactive channel (partial)

- ABNT NBR 15608:2007 — Operational guidelines

- ABNT NBR 15609:2007 — Middleware test suit (internal working document)

- ABNT NBR 15610:2007 — Tests for receivers (internal working document).

FIGURE 37
Brazilian standardization structure
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25 Current Statusof the DTT deployment

On December 2™, 2007, the first official implementations of the Brazilian DTT system began commercial
operations in the city of Sdo Paulo and, by mid-2008, there were already 10 commercial broadcasters
operating in this city. Although tests were already being conducted since May, 2007, the government chose
the December date as the official date of the system launch.

According to the schedule established by the government, all analog TV broadcasters must also be
transmitting digital until 2013. Furthermore, the switch-off of the analog systems is schedule to take place
in 2016. However, in 2008, the actual deployment of DTT transmissions in Brazil was moving ahead of the
schedule. Stimulated by the increasing interest in the new technology, many broadcasters have been
investing earlier than required by law and have been starting digital transmissions sooner than expected.

19 http://www.abnt.org.br/tvdigital/TVDIGITAL.html
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The accelerated implementation was also due to the tax-reduction incentives offered by the government, and
to the new applications made possible by the DTT system, such as portable reception.

In the first six months after the official commercial launch, DTT transmissions in Brazil is a reality in Sdo
Paulo, Rio de Janeiro, Belo Horizonte and Goidnia, and 10 other cities were scheduled to get digital
broadcasting yet in 2008. By the third quarter of this year, DTT signals already covered over 21 million
people, and were expected to reach 30 major cities and state capitals by the end of 2009.

The robustness of DTT signals, as well as the superior video and audio quality provided by the technology,
represents a big step forward in the technical quality on content access of lower income population. The
market penetration of television devices in Brazil and its close relationship with the general population are
clues to enable us to devise the huge market that DTT will offer in the next few years.

251 DTT market in 2008

In the third quarter of 2008, there were already over 30 different DTT receivers available in the market, with
functionalities and designs aimed to different economic segments and user preferences. Among those
models, there could be found portable reception devices (1-Seg), including portable TVs, computer USB
tuners and cell phones. For fixed reception, consumers could choose between standard definition and high
definition devices, although all broadcasters have been transmitting in high definition (1080i). There were
already over 50 h a week of original HDTV programming, and a growing demand from viewers.

Since the commercial start of DTT in Brazil, consumers were able to see a significant fall in the prices of
reception devices, with the proliferation of additional manufacturers and models. As an example, by the third
quarter of 2008, portable one-seg receivers for computers could be found for prices around US$ 100, while
high-definition fixed-reception set-top devices could be found in the US$ 180 to US$ 300 price range. It was
not unusual to find special offers to lower income consumers that split the price of the receiver in up to
12 monthly payments.

By that same time, the industry had already provided many solutions for the high-end DTT market, such as
full-HD displays with integrated digital tuners. Many manufacturers offered displays with integrated
receivers, with sizes ranging from 32 to 52 inches, for a price to the consumer starting at around US$ 1.500.

Since the beginning of transmissions, market prices for DTT receivers have been falling gradually, as the
market moves from the early adopters to the ordinary consumers. That expected movement has been
regarded by broadcasters and industry as proof of the successful introduction of DTT. It’s a trend that is
expected to intensify with the beginning of transmissions in other cities. As of mid-2008, manufacturers have
been preparing for Christmas, when a surge in demand for reception devices is expected. The general
expectations are that the demand for DTT receivers and integrated TVs will grow steadily over the following
years.

2.6 Conclusion

The opinion of the majority of the concerned entities is that the introduction of digital TV in Brazil has been
very successful. The better images and sound quality, the portable TV with in-band “one-seg” technology,
the future interactivity with the user and the digital convergence are the most evident benefits of the new
technology. Nonetheless, keeping terrestrial television a free and open service, providing ways for the social
inclusion of a growing number of citizens, as well as offering them an important mean of entertainment,
education and cultural integration, at local, regional, and national levels, are not less important objectives for
system that has been prepared to serve a vast country such as Brazil, both in territorial and demographic
senses.

One of the first steps on the transition process was the development of the Digital Television Channel Plan,
that has been conducted by the National Telecommunications Agency (Agéncia Nacional de
Telecomunicagdes - Anatel) since 1999. At the end of the channel planning process, not later than 2013, it is
expected that more than 6 100 digital channels have been assigned. In the full “simulcast” period, from 2013
to 2016, more than 12 200 analogue and digital channels are supposed to be in operation. This fact illustrates
the magnitude of the task that has been assigned to Anatel, and that has been so far successfully executed by
the Agency.
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An important cornerstone of the successful introduction of the digital terrestrial TV in Brazil was the
creation of the Brazilian Digital Television System Forum, or SBTVD Forum, in 2006. The Forum, whose
members are TV network operators, equipment manufacturers, the software industry, education and research
institutions, plus some other invited institutions and individuals, has had an important role in supporting and
fostering the development and implementation of digital television in the country. It is also responsible for
defining the best practices for the deployment of the system. By working close with the Japanese experts on
the ISDB-T standards, the Forum has created a vast knowledge base about the implementation of DTT, and
has contributed to the formation of a large number of professionals with competence on the subject.

3 Bulgaria

With due consideration of the complexity and far reaching consequencies of the transition from analogue to
digital, relevant Strategic Plan for Introduction of Terrestrial TV Broadcasting (DVB-T) in the Republic of
Bulgaria has been elaborated and approved at session of the Council of Ministers of 31 January 2008
(Reference: Protocol No 5 by decision on Agenda item 24). Its main considerations and key aspects are
provided herewith.

31 Background of country TV broadcasting market

311 TV Programmelicences

As of January 2008, a total of 203 TV programmes have been licensed for delivery to the population of this
country by cable television, terrestrial broadcasting and via satellite.

3.1.1.1 The terrestrial broadcasting component ensures analogue delivery of the total of seven TV
programmes as follows:

a) Three nation-wide TV programmes, namely:

—  “Channel 1” of the Bulgarian National Television (BNT) with population coverage of 98,3%
achieved by 677 high power main transmitters, relay transmitters and low power fill-in
transmitting stations in Frequency Bands II, III, IV and V;

—  “bTV” with population coverage of 97% achieved by 676 high power main transmitters, relay
transmitters and low power fill-in stations in Frequency Bands III, IV and V; and

—  “Nova” exceeding 70% population coverage achieved by total of 143 transmitters, with
comparatively lesser number of high power main transmitters and with a growing network of
relay transmitters and low power fill-in transmitting stations, all operating in Frequency Bands
IVand V.

b) In addition there are four regional TV programmes licensed to be on air in the towns of
Blagoevgrad, Plovdiv, Russe and Varna.

3.1.1.2 Remaining 196 licenses are issued for TV programme delivery via cable or satellite.

3.1.2 Public/Commercial/Temporary licensed operators

Seventeen licenses are issued to public broadcasting operators and 169 licenses to commercial broadcasting
operators totalling 186 regular licenses. Furthermore, the said regular licenses are supplemented by
additional 42 specific licenses (temporary in nature but still in force) for terrestrial analogue broadcasting.

3.1.3 Cable/Satellite/Terrestrial delivery

It is estimated that predominantly around 63% of the country population is served by cable network delivery,
7% of the population by satellite and about 30% of the population receives TV programming via terrestrial
broadcasting channels. While every country town is served via cable TV network delivery only about 28% of
the villages of this country are served by cable TV. It is expected that cable TV network delivery would
reach its saturation limit at 75% of the population coverage.

The country population having access to terrestrial TV broadcasting only is estimated to be within 10 to
11% range.
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3.1.4 Digital terrestrial TV broadcasting

Only one digital terrestrial TV broadcasting operator has been licensed to serve the area of Sofia City since
2004.

3.2 Purpose and mission of the analogueto digital terrestrial TV transition

The said Plan for introduction of digital terrestrial broadcasting aims not only at retaining the number of
users who, in spite of having access to cable, terrestrial and satellite delivery, have already chosen to use
analogue terrestrial delivery, but also has set the target of increasing the number of digital terrestrial delivery
users in nearest future. Indeed the Plan has the objective of creating an enabling competitive environment
thus effectively preventing the monopolistic cable and satellite delivery operators’ grasp at the market.

Towards this end, the digital terrestrial broadcasting shall be deployed under certain conditions as follows:

- free of charge delivery to users (not more than one encrypted programme per multiplex be
permitted);

- initial number of programmes delivered shall be not less than 15;

- programmes delivered be composed of an attractive-to-viewers blend of national, regional and local
origin;

- HDTYV programme delivery license applications be allowed by 2011;

- better quality and offer of additional/interactive e-services and applications, in consistency with
Directives 2002/21/EC (Framework Directive) and 2002/19/EC (Access Directive) of the European
Parliament and the Council of 7 March 2002; and

- mobile outdoor reception predominantly for cars and portable reception inside of buildings expected
to be used for the purpose of second and third household receivers.

The said Transition Plan has defined the strategic aspects of:
- population coverage objectives and criteria;

- Multiple Frequency Network (MFN) approach dedicated only to nation-wide coverage, while
Single Frequency Network (SFN) approach will be applied explicitly to allotment zones;

- initial build-up of SFN network broadcast coverage of densely populated towns and areas (Island
Coverage) within any allotment zone followed by further gradual network extension until the entire
allotment zone coverage has been achieved;

- optimization of number of multiplexes within allotment zones;

- granting license or temporary permission to any new analogue terrestrial broadcasting operator
applicant will be severely restricted;

- parallel broadcasting of both the analogue and the digital (simulcast) being limited to one year
duration upon the expiry of which the concerned analogue broadcasting license/s will be terminated.
Thus the reuse of liberated spectrum of analogue broadcasting is provided for further build-up of
digital terrestrial TV broadcasting networks as per the Plan;

- establishing criteria for switch-off of analogue TV broadcasting, but not later than end 2012;
- nation-wide coverage by digital terrestrial broadcasting to be completed in all zones by end 2015;
- factual digital dividend definition; and

- timely supply of Set Top Boxes (STB) to the population at affordable prices and risks involved.

33 Impact of the digital terrestrial broadcasting Plan of RRC-06 and GE 06 Agreement

RRC-06 and GE 06 Agreement guarantee to the Bulgarian Administration to have at its disposal and use at
its discretion 10 nation-wide networks for terrestrial digital TV broadcasting, supplemented by 34 regional
networks and by 23 networks dedicated to the regions of Sofia and Varna.
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34 Trangition to digital terrestrial TV broadcasting

The said transition will be executed into two phases as follows:
34.1 First phase-start of thetransition

34.1.1  Threenation-widedigital terrestrial TV networks

Three nation wide MFN/SFN networks, all DVB-T, will be licensed to operators for deployment in allotment
zones of Burgas, Plovdiv, Ruse, Sofia, Stara Zagora, Varna and Vidin by June 2008.

Licensed operators shall start “Island Coverage” broadcast within said allotment zones as from January 2009
and they must achieve at least 75% population coverage within said allotment zones by December 2012.

Exactly one year later, after the simulcast expiry, new licenses will be granted to operators with obligation to
start “Island Coverage” broadcast within allotment zones of Blagoevgrad, Kurdzhali, Pleven, Smolyan and
Shumen and they must achieve at least 75% population coverage by December 2011.

Furthermore, relevant licensees must ensure full population coverage inclusively for the above-mentioned
twelve allotment zones by December 2012.

3412 Twelveregional digital terrestrial TV networks

Twelve regional SFN networks will be licensed to operators within allotment zones of Burgas, Plovdiv, Sofia
and Varna (three SFN networks each) by June 2008. Licensees shall start “Island Coverage” broadcast
within said allotment zones by January 2009 followed by ensuring of full population coverage for the said
four allotment zones by January 2010.

34.2  Second phase of thetransition

3.4.21  Additional three nation-wide digital terrestrial TV networks

Furthermore, three nation-wide MFN/SFN networks, two of them DVB-T plus one DVB-H, will be licensed
to operators for deployment in the allotment zones of Burgas, Plovdiv, Ruse, Sofia, Stara Zagora, Varna and
Vidin by July 2010.

Licensed operators shall start “Island Coverage” broadcast within said allotment zones as from January 2011
and they must ensure at least 75% population coverage of said allotment zones by December 2013.

Exactly one year later, after the simulcast expiry, new licenses will be granted to operators by July 2011 with
obligations to start “Island Coverage” broadcast within the allotment zones of Blagoevgrad, Kurdzhali,
Pleven, Smolyan by January 2012, being followed by obligations to ensure at least 75% population coverage
by July 2014.

Furthermore, relevant licensees must ensure full population coverage inclusively for the above-mentioned
twelve allotment zones by July 2015.

3.4.2.2  Additional fifteen regional digital terrestrial TV networks

Fifteen regional SFN networks will be licensed to operators for deployment in the allotment zones of
Blagoevgrad, Burgas, Kardzhali, Pleven, Plovdiv, Ruse, Smolyan, Sofia, Sofia-City, Stara Zagora,
Strandzha, Shumen, Varna, Varna-City and Vidin by July 2010.

These licensees will be obliged to start “Island Coverage” broadcast within said allotment zones as from
January 2011 and they will be required to ensure 90-95% of population coverage in the above-mentioned
allotment areas by December 2012.

3.4.3 Allotment zones

Figure 38 defines the distribution of allotment zones on the map of Bulgaria as per RRC-06.
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344 HDTV

Subject to license application/s for digital terrestrial HDTV broadcasting network/s being submitted latest by
December 2011 to competent regulatory authorities, or upon initiative of competent regulatory authority,
license/s may be granted to relevant operator/s for deployment and operation of digital High Definition TV
terrestrial broadcasting network/s.

345 OneYear Smulcast Limitation

The period of parallel broadcasting of both analogue and digital terrestrial TV broadcasting (simulcast) is
limited to one year after the start up of digital terrestrial broadcasting within relevant “Island”. Upon expiry
of this one-year period all analogue terrestrial TV broadcasting transmitters within the “Island” territory
coverage will be switched-off as a principle, however exceptions may be granted spectrum permitting, in
particular for remote rural areas.

Appropriate measures will be taken to ensure adequate spectrum allocation/s in order to guarantee the
practical implementation of this key requirement.

34.6 “Must carry” obligation

The Electronic Communications Law, May 2007, Article 47(2).1 stipulates that any digital terrestrial
broadcasting network, be it radio or television, must carry two Bulgarian programmes. It is within the
purview of the Electronic Media Council (EMC), empowered by this Law, to decide on the programme
allocation within any network. Furthermore, it is the EMC who decides on the network to broadcast the
programme/s of Bulgarian National Television, but within the said limitation of two Bulgarian programmes
per network.

Taking into account the existing spectrum constraints, the Second Phase of the Transition Plan (see § 2.4.2)
may be implemented only on condition that relevant spectrum indeed be liberated by the already licensed
operators for analogue terrestrial digital TV broadcasting with nation-wide coverage networks. In this regard
and in order to ensure that the above-mentioned requirement of the Electronic Communications Law will be
met, either the said licensed operators must have new licenses granted for nation-wide network coverage of
digital terrestrial TV broadcasting during the First Phase of Transition (see § 4.1), or alternatively, in
consistency with the decision of the EMC on the network assigned to carry the programme/s of Bulgarian
National Television (BNT) a “must carry” obligation be imposed on relevant operator/s, being licensed as
First Three Nation-wide digital terrestrial TV Broadcaster during the First Phase of Transition to carry
obligatorily the programme/s of Bulgarian National Television.
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FIGURE 38
Allotment zones for the Republic of Bulgaria defined by RRC-06
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3.4.7  Anaogue switch-off

Varna City

Switch-off of any analogue TV terrestrial broadcasting transmission in the country will be imposed by
December 2012 at the latest.

3.4.8 Digital dividend

The switchover from analogue to digital broadcasting will create new distribution networks and expand the
potential for wireless innovation and services. The digital dividend accruing from efficiencies in spectrum
usage will allow more channels to be carried with variety of fast data transmission rates and lead to greater
convergence of services.

The inherent consistency of data flows over long distances and flexibility offered by digital terrestrial
broadcasting will support mobile reception of video, internet and multimedia data, making applications,
services and information accessible and usable anywhere and at any time. Along with the introduction of
innovations such as Handheld TV Broadcast (DVB-H) and High-Definition Television (HDTV), it will
provide greater bandwidth which, in full consistency with “European Parliament resolution Towards a
European policy on the radio spectrum” {2006/2212(INI)}, could increase the widespread availability of
affordable mobile/wireless broadband, including in rural areas.

Services ancillary to broadcasting (wireless microphones, talk back links), planned on a national basis, could
also be extended.

Because of the complex and interleaving reasons, associated inter alia with the said purpose and mission of
the introduction of digital TV terrestrial broadcasting in this country, it will be very difficult in the mid-term
future to quantify the spectrum which will be available for use of services other than broadcasting. Therefore
it is foreseen that the factual quantitative balance of the spectrum liberated will be done not earlier than the
complete analogue switch-off at the end of 2012 and not later than end 2015, in full conformity with the
decisions taken at the WRC-07.
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4 Canada

41 National planning strategies and policy consider ations

411 Introduction

For almost 25 years Canada has carried-out, research, demonstrations, put in place a Task Force, Working
Groups, Industry Associations, Regulatory initiatives with minimal government involvement and with a
policy firmly based on the market place for the transition to digital terrestrial television. Although the core of
all of this work has focussed on terrestrial television transition, there have been some notable diversions
along the way including the Advanced Broadcasting Systems of Canada (ABSOC), which dealt with video
compression issues for standard digital terrestrial television, cable and satellite.

ABSOC recommended that a digital Task Force look at all the issues surrounding the implementation of
Digital Television (DTV) in Canada and the Government set one up in late 1995. It included all industry
segments and completed its work in late 1997 with a report presented to the Ministers of Canadian Heritage
and Industry Canada.

Following the Task Force report Industry Canada responded by accepting the recommendation to adopt the
American Television Systems Committee (ATSC) transmission standard for terrestrial DTV services and
made spectrum available to all licensed terrestrial television broadcasters for digital services. The
broadcasters, distributors and manufacturers set up an industry association to manage and facilitate the
transition realizing another recommendation, Canadian Digital Television (CDTV).

Over the next eight years CDTV working with the industry and the relevant interest groups and government
departments, provided a platform for testing the technology, educating both the industry and the consumer,
demonstrating HDTV services, and encouraging the production and distribution of HDTV programs and
services. Over this period, the Canadian Radio-television and Telecommunications Commission (CRTC)
also provided a regulatory framework for terrestrial television broadcasters and pay and specialty services to
make the transition to digital High Definition service. The important point to note is that the emphasis of all
of these initiatives was not just the introduction of DTV service but that service providing HDTV programs.
The benefit for the citizen/consumer was defined both informally and formally as improved video and audio
as characterized by HDTV.

In 1999, the industry defined Canada’s DTV transition strategy as a fast follow by two years of the US roll
out of DTV services. This strategy was consistent with the market place approach and ensured that the high-
end costs associated with early adoption of new technology were avoided for both broadcasters and
consumers.

A lot has changed in the broadcast environment since the beginnings of HDTV in the eighties. Broadcasters
have lost market share to viewing in both in real terms to pay and specialty services as well as viewers
receiving their service directly from the transmitter in favour of distributed cable and satellite. More than
30% of all viewing was from terrestrial transmitters in the eighties where today that figure hovers around
10% or even lower in some markets. Consequently, broadcasters have been reluctant to build digital
transmission infrastructure noting that there simply is not a business case to do so. There are currently
12 DTV transmitters on the air concentrated in Toronto, Vancouver and Montreal, even though more than
40 temporary licenses have been granted.

Over this time, progress was made in creating digital HD infrastructure in network operations of the major
networks and the production community is just now beginning to embrace HD production. However, for the
most part the Canadian terrestrial television broadcast system remains a standard definition one (as do the
pay and specialty services) and in many regional centres an analogue throwback.

It is against this background that the CRTC is conducting a television policy review and the Minister of
Heritage requested an examination of the impact of new technology on the Canadian Broadcasting System.
A lot has changed since the Task Force reported 9 years ago. Internet delivery, Video on Demand, mobile
television and consumer empowering personal video recorders and devices have and will have an increasing
impact on the traditional broadcast model and in fact on the fundamentals of the Canadian Broadcasting
system as Canadians have historically understood it. Decisions made by the CTRC, Government and the
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interests of the Broadcasting system over the coming 12 months will have a profound impact on the future of
broadcasting generally and the roll out of conventional terrestrial broadcast services in particular.

The remainder of the paper will look more closely at the history, present circumstances and future options.

4.2 DTV/HDTV History

421 TheEarly Years

Canadian engagement with digital television is rooted in the industry’s early interest in High Definition
Television (HDTV) as far back as 1982. In that year, the Canadian Broadcasting Corporation (CBC) and the
Department of Communications and its research centre organized a Colloquium in Ottawa that drew
delegates from all over the world to discuss HDTV and how to develop it as a future service. For almost a
decade, there were follow up conferences, demonstrations and debate.

It is probably fair to say that the Department of Communications led a lot of Canada’s participation through
the eighties and into the nineties. In 1987, a major public demonstration of the Japanese MUSE system of
HDTV was done with the cooperation of government, a number of Canadian industry players and the
Japanese. It was successful but not practical for terrestrial display in North America because of the amount
of bandwidth needed for broadcast, although the Japanese used the MUSE technology from the late eighties
through to today via Satellite DTH. At the same time, the CBC produced the first North American High
Definition program series, Chasing Rainbows.

As the eighties drew to a close the Canadian Government was involved in that process testing proponents of
five different systems in 1991/92 and then the eventual successful effort in the mid nineties. Canada worked
closely with US industry and agencies in this process. At the same time Canadian industry recognized the
need to become involved in the digital initiatives became apparent and in 1990 ABSOC was set up to
perform that role.

From 1990 through to 1997 ABSOC played an important role of both informing the industry on digital
developments and recommending standards and practises for MPEG 2 compression technologies as it
effected production and distribution of standard digital television. Representing a cross section of the
broadcast and distribution community with government liaison and support ABSOC brought a practicality
and application to the new digital technologies as they developed.

As the initiative matured and accepted a new digital transmission technology capable of delivering High
Definition signals within MHz of spectrum or multicast digital delivery of standard television, ABSOC came
to realize that Canada needed to focus on what this new technology meant for Canadian viewers and the
broadcast industry. They recommended a Task Force to examine the elements required to implement digital
television in Canada and the government responded by naming a Task Force in November of 1995.

It is important to understand the environment that Canadian broadcasters enjoyed in the mid nineties.
Although conventional broadcasters faced increasing market fragmentation, they still enjoyed a transmitted
market share of their viewers of over 20%. Although pay and specialty services were growing, they had not
fragmented the audience share to the degree that would develop and is seen today. The internet as a delivery
mechanism, video on demand and other platforms that define today’s multi platform broadcast world were
barely a dream very much on the horizon but in a business sense not a huge blip on anyone’s radar screen.
By the end of the nineties, the view of the broadcast world was rapidly disintegrating. What was real was
MPEG 2 compression, which made possible digital standard television satellite and cable delivery. Providing
for more pay and specialty services with cheaper delivery to Broadcasting Distribution Undertaking (BDU)
head ends and production facilities, and the prospect of better quality pictures and sound with HD services
very far down the road.

For the newly announced Digital Task Force these problems were all in the future and it focussed on its
mandate to recommend the best way to implement digital television for Canada.
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Digital Television Task Force

The Task Force was truly representative of all industry interests plus the production and consumer
manufacturers’ community. Over ninety people were on the Task Force or committees and many more were
consulted throughout the Task Force’s work. It has been noted that Canada does Royal Commissions and
Task Forces very well, as they are often vehicles for inaction. However, they also do some remarkable work
from time to time and by the time the Task Force reported in late 1997 an industry had been somewhat
educated, consulted and had arrived at a consensus; albeit kicking, screaming and probably thinking that
many of it’s recommendations were so far down the road that there was nothing really to worry about.

The seventeen recommendations were rooted in the work of four committees who recommended the
substance to the Task Force members. The committees included; technology, production, policy and
regulation, and economics, consumer services and products. It is interesting to note as Canada moved to an
implementation stage those areas of work continue to provide guidance and direction. While it is not useful
to review the entire Task Force report and recommendations, it is useful to recognize that much was
achieved and many recommendations were acted on:

The ATSC transmission standard, A53, was adopted by Canada and a subsequent allotment plan was adopted
providing digital spectrum for all licensed analogue conventional broadcasters. Broadcasters were to make
the transition to digital transmission while retaining their analogue spectrum for simulcast until the transition
was complete. This was important since it provided a secure business basis for broadcasters to begin the
transition.

Many of the policy and regulatory recommendations have found their way into CRTC licensing and carriage
frameworks. Again, this was to provide stability during the transition for the industry business models, as
they were understood at the time.

A period was suggested for the digital transition with an end date that would be a year to 18 months behind
the US. While not acted upon in Canada, virtually every other country in the world has either a notional or a
firm target date for analogue shutdown. The Canadian transition has lacked clarity and definition in the
absence of such an initiative.

Initiatives concerning the production community for training and HDTV content were never acted upon and
regrettably this industry sector has lagged behind many in the global community and Canada has a lack of
HD production.

The recommendation to set up an industry organization to help manage, facilitate and advise government on
the transition was put into place and will be discussed later in this paper.

Some recommendations like that calling for a universal box which would work for terrestrial television and
distributed BDU services were not realized and probably too idealistic.

One recommendation calling for universally available terrestrial services is worth noting:

“Recommendation Fourteen”

Basic terrestrial broadcast television services that are freely and universally available are central to achieving
the objectives of the Canadian broadcasting system. This must continue in future digital terrestrial
distribution packages.

Freely available broadcast television services are the foundation of the Canadian broadcasting system. This
universality of access must be preserved in the emerging digital system.”

This was fundamental to the system in 1997 but in today’s environment terrestrial broadcasters are not
committed to this principle given the change in how viewers receive there television services. In fact, the
costs associated with this recommendation and the lack of any kind of business case will characterize the
discussions of future policy hearings. This issue has also characterized the industry reluctance to move ahead
with the digital transition in a timely way.

In looking back, the Task Force got many things right as evidenced by the overwhelming number of
recommendations implemented. It set the agenda for the transition for terrestrial services and coincidently
the pay and specialty services. However, it did not anticipate the rapid change in the broadcast environment;
its multi platform distribution opportunities and the availability of the devices, which would empower
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consumers with both choice and schedule. Combined with a market place approach these factors inhibited a
timely transition to digital High definition services.

Implementation 1998 to 2006

Following the Task Force report the broadcasting and distribution industry, along with manufacturers and
producers came together to create CDTV, as recommended by the Task Force. In September of 1998 the
organization was formally created as a not profit association, with by-laws, a Board of Directors based on
industry sectors and a work plan. Relevant Government Departments and the CRTC were welcome to
participate and contribute to committee work and observe in Board meetings.

The Board created Working Groups in the technology, policy and regulation, economics and marketing,
communication and education and production. This was not very different from the original Task Force
committees. These working groups were a part of the association to a greater or lesser extent through the life
of the association responding to the approved work plans from the Board and the changing environment

The work of the association was totally funded by the industry with both direct and indirect funding. Industry
Canada provided funds to test the frequency allotments at the CDTV test transmitter in Ottawa in 1998/99.

For eight years, CDTV represented the industry in helping manage and facilitate the transition. The early
years focussed on testing, education, and understanding the standards. As time passed demonstrations,
seminars, policy, regulation and business models dominated the agenda. Over the last few years CDTV
focussed on operational implementation, the creation of HDTV programming, consumer education and
awareness, and the impact of new technology including; improved compression technology, IPTV and
mobile service. Throughout its mandate, CDTV participated with ATSC committees and on the Board,
bringing back to the Canadian broadcasters and relevant government departments and agencies changes and
improvements to the ATSC family of digital standards and Canadian input to those discussions.

An industry association that tries for consensus on issues, or at the very least an overwhelming majority is
not the easiest of vehicles to manage in an environment of competing interests and agendas. The consensus
and goodwill, which characterized the Task Force was not always seen as CDTV grappled with some of the
business and regulatory issues where the interests of the principals were seen to be on the line. Yet for all of
that the achievements were many over the life of the association and in fact defined the steps of the transition
to digital terrestrial television to date.

Test transmitters were set up and operated in Ottawa, Toronto and Montreal. These gave the broadcasters
and distribution communities the opportunity to work with the new digital transmission standard, understand
its properties, coverage areas and delivery to BDU head ends.

The transmitters were used to test the frequency allotments (funding from Industry Canada), coverage reach,
receiver strength and signal strength. This work became increasingly important, as improvements were made
to off air receiver reception.

Canada was also called upon by consumer electronic manufacturers and the ATSC to test improvements and
additions to the ATSC family of transmission standards.

Demonstrations for both the public and the industry of HDTV programming and delivery on the Canadian
broadcasting system.

Seminars and workshops were held to explain to and educate the industry on the full range of the issues
surrounding the production and distribution of digital High Definition programs.

A great deal of time and effort was spent on attempting to develop business models that digital terrestrial
television in terms of program and non program related data and multi channel delivery. It was hoped that
these models could lead to additional resources to help fund the transition. While the process certainly
educated the industry there was not a consensus on the right model or an agreement between the
conventional broadcasters and the distributors over revenue sharing of distributed terrestrial data and
services.

Costs for the transition were also carefully calculated and included transmission, master controls, editing and
production all in high definition. Suggestions for upgrading as equipment became obsolete were made
available so that the capital costs of conversion would not be an overnight hit and distort budgets. Again, the
identification and process were helpful but no overall industry plan was adopted.
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Very early in the transition the Board of Directors of CDTV created the policy of a two-year lag behind the
US in Canada’s transition to digital television. This built on a recommendation in the Task Force report that
suggested a year to 18 months. Given the Government’s view that Canada’s transition to digital high
definition broadcasting should be driven by the market this two-year lag policy was sensible and virtually
adopted by all parties. It was successful in saving the industry and consumers a great deal of the costs
associated with the early adoption of new technology.

Education and consumer awareness was a major focus of the transition work. This work involved not only
the broadcast and distribution industry but the consumer electronic manufacturers and the retail sector as
well. Several editions of pamphlets aimed first at the retailers and then directly at the consumers were
prepared and delivered through retail outlets and reprinted in consumer electronic magazines. They
explained digital television and all the choices and variables in services, programs and consumer equipment.
This work was recognized as an effective tool in education and adopted by other countries as part of their
transition work.

From the work done on consumer education it was decided that a web based information source of
information would be a useful tool. CDTV resourced and created a bilingual consumer section open to
everyone on its website. Since its creation a couple of years ago hundreds of thousands of Canadians have
used it to gather more information about HDTV. In addition a 15-minute infomercial and several 30 s
promos were produced and aired to both provide HD information and push people to the website. Similar
efforts will be required in the future, as analogue shutdown becomes a reality in Canada.

The education, training and development of the independent production on HD production were the final
major projects taken on by CDTV to aid the transition. Again, a bilingual website was created that contained
information and practical experience about, equipment, facilities, production and editing of HD material.
Originally conceived as a series of training modules that may be adapted to workshop environments, the
website has proven a valuable tool for Canada’s content creators. It is sad to note that additional funding
could not be achieved to run workshops in all regions of the country to work with the production and
broadcast community to create a better understanding of the challenges associated with HD production and
how to meet these practically and efficiently. The production of HD content is still very modest in Canada
but this is beginning to change and it should be encouraged.

While the core mission was on terrestrial broadcasting a great deal of time and effort was spent on assisting
pay and specialty services to make the transition and supporting their needs for effective policies and
regulation, facilities and capacity, and education.

During this period CDTV became the principle source of HD information in Canada for both trade press and
general media. In the late nineties and in the early part of the two thousands the interest tended to be more
industry related but today the Canadian consumer is engaged and very hungry for relevant information.
Importantly, it is not about digital television that engages the consumer but it is High Definition, which is
capturing their interest.

It is probably fair to ask if a transition association like CDTV was working so well, why it ceased its work a
few months ago. Probably for two basic reasons:

The environment in 1998 was very different than it is today. There was less concentration in the broadcast
industry and generally more reliance on associations to represent the industry sectors in designated areas.
Emerging platforms and new technologies like IPTV and mobile applications were not a huge market factor
in 1998, yet they are increasingly dominating discussions today.

At the core broadcasters, who were to make the transition from analogue to digital transmission platforms,
drove CDTV. As markets fragmented and viewing reception for transmitter received services declined, the
consensus achieved by the Task Force to transit to digital transmitted services began to break down and
eventually eroded the support for an association whose mandate was to see the transition through.

With the above in mind, the industry members felt the association had gone as far as it could and its mandate
was complete from their perspective given the new environmental realities. Many elements of this 8-year
phase of Canada’s DTV transition were done well and made substantial contributions to the process. Issues
of timeliness, a focus on what the Canadian broadcast system should be when the transition is complete, and
an end date for analogue needs to be urgently answered before the transition may proceed.
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The Present
The Current Players and the I ssues

Canadian broadcasters have demonstrated reluctance to build transmission infrastructure and thus there are
only transmitters in Toronto, Montreal and Vancouver as noted earlier in this text.

Conventional broadcasters have invested in considerable digital HD equipment in their network centres but
very little in regional locations across the country. To date they have depended on cable and satellite delivery
of their HD signal to locations across the country. In some cases because of cable and satellite bandwidth
constraints and the strict application of the carriage rules, this national coverage is not as good as the
broadcasters would like.

There are no French language networks, which are providing digitally transmitted HD or SD services aside
from SRC. Most of the transition developments have been within English services. While there have been
more than 40 temporary licenses issued there have been relatively few actually act upon. Most of these are
English services. With some 12 transmitters on the air and broadcasters reluctant to build out their digital
transmission infrastructure the future of conventional terrestrial television, has we have historically
understood it, seems to be poised for a change.

Digital HDTV set penetration is projected to be over 3 million by year-end in Canada and most of the sets
now coming to market have built in tuners.

Hook ups to HD services from a BDU are still modest in Canada with numbers approaching 600K by year-
end in Canada. This figure is expected to dramatically increase over the next few years.

It is difficult to asses IPTV, mobile, and multi platform delivery and their impact on the terrestrial digital
transition. All industry sectors are coping with these challenging issues and they are increasingly becoming
central issues in developing future business models. However, it is a difficult to suggest that conventional
broadcasters have not made the transition to transmitted digital services because of these emerging
technologies. At this stage, they are just too peripheral to the core business. The only apparent reason is the
declining viewing to terrestrial services directly from the transmitter and the costs of duplicating the existing
analogue system with digital transmitters for a decreasing audience return. In simple terms, there is no
business case.

Although this paper focuses on terrestrial television it is important to understand the steps taken by the BDU
industry to increase capacity that provides both more choice and HDTV capacity. Cable has worked to
upgrade its capacity in recent years and has migrated its customer base to digital delivery with demonstrable
success. The end of analogue conventional television would ease the bandwidth crunch that is clearly
apparent in a transitional environment. Measures to speed up this process would benefit both the consumer
and the industry interests. By necessity, these measures must be part of an agreed overall transition plan with
a firm analogue shut off date.

Satellite DTH providers are already all digital but face similar capacity issues in this transitional phase which
must be addressed. Likewise, Satellite carriers will face increasing demand and capacity issues as more
services move to digital HDTV demanding more bandwidth in a finite satellite universe. Delivery to BDU
head end, collection and backhaul in a HD environment puts tremendous pressure on the carrier and cost for
the service provider whether conventional or pay and specialty. New compression technology and new
Satellites may well be part of the solution for DTH providers and Carriers but a definable end to the digital
transition would provide some certainty in the market place for all the players.

The above discussion provides some of the background that the recently held Television Review and the
Canadian Government Directive concerning the impact of new technology on the future of broadcasting has
considered. The reports and decisions, which arrive from it, will be very important to the future digital
transition of the industry.

In reviewing the many submissions for consideration in this process, it was clear that most conventional
broadcasters do not want duplicate their entire analogue transmitter structure and many see little or no future
in transmitted services at all. The difficulty of these submissions is there seems to be no clear alternative or
plan for what a new conventional broadcast system would look like in a non-analogue world.
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Virtually every country in the world, which has embarked on a Digital Transition plan for terrestrial services,
whether it includes HDTV or not, has a definable plan including scope and timeframe. The Canadian
situation has suffered from this lack of definition and this now needs to be addressed.

Action Required

In order to expedite the transition of Digital Television, the regulatory process would have to address the
following issues:

A policy decision about the future of terrestrial television.

If transmitted terrestrial services are to remain in the digital world do they mirror the current analogue
coverage, a part of that coverage or not at all?

If there are Canadians disenfranchised by a decision to reduce transmitter coverage how do they receive their
basic service?

Coincidental with this decision an analogue shut off date needs to be established with definable and
measurable milestones.

A plan for informing the public and ensuring that all Canadians can receive a television signal with analogue
shut off needs to be established.

The digital benefit for consumers needs to be defined (HDTV and/or enhanced choice) and realized by
conventional and pay and specialty broadcasters.

Attention needs to focus on the new technologies; how they can both challenge and enhance the core
conventional services in a multi platform environment.

Capacity needs to be assessed in the distribution system to ensure that all services that need to transit to
digital HDTV can do so in a timely cost efficient manner. There will be a capacity crunch and it cannot be a
barrier to transition.

A plan for regional and local participation in the digital transition needs to be addressed, including local HD
production and services.

A plan for the creation of Canadian HDTV content in all program genres to service Canadian HD services
that now rely largely on foreign produced HD product.

It is worth repeating that a great deal of good work has been accomplished in the last decade and it is
important to see these suggestions in light of that work and building upon it. At the same time, the current
transition to digital HDTV is in crisis and needs to be firmly put on track, particularly for conventional
terrestrial broadcasters. Canada has gained a lot of first hand experience and knowledge of other countries
and their challenges and triumphs. It is now time to take that experience and knowledge and resolve the
future of the Canadian Broadcasting System in the digital HD world.

The Future

Given the changes to the broadcast environment in the last decade, it is difficult if not foolhardy to try to
predict the future. None the less there is some givens that can shape our environment over the next few years.

High Definition programming will become the new norm over the coming years throughout most of the
developed world.

All the new emerging technologies and platforms will have a business impact that will benefit and challenge
the core conventional broadcast business in a multi platform environment characterized by quality, choice,
and consumer empowerment.

Content will need to be created at the highest possible level of quality for shelf life and conversion for multi
platform delivery. The 1080 progressive production standard will be the international HDTV program
exchange standard. HD delivery will be either 720p or 1080 depending on spectrum availability and the
nature of the service distributed

The ATSC family of standards will evolve to an advanced compression codec which will enhance the value
of terrestrial television spectrum, this is already happening with the DVB-T standard. Future digital receivers
will be capable of receiving both MPEG 2 and MPEG 4 signals (France is currently rolling out these boxes
as part of their DTV transition).
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Further work on the development of improvements in the ATSC system and receiver sensitivity with
emphasis on work which may lead to solutions for wireless services and broadcast services in remote
communities. This could be a part of the answer for bringing transmitted digital services to rural Canada.

A plan for analogue shutdown with a responsible agency or group who may be held accountable by the
viewer and citizen will be critical to analogue shut off.

The Canadian Broadcasting System will continue to enjoy a balance of cable and satellite delivery along
with the internet, and telecommunications services all providing real time, video on demand, and streaming
services to the viewer. Consumer devices will enhance the viewer as programmer but for the foreseeable
future conventional television will continue to drive the industry in terms of content and national, regional,
and local reflection. Wireless delivery of these services has a role to play within this system.

Conclusion

Canadian distribution and collection of programming via satellite led the world in using this new technology
to the benefit of broadcasting. Canada built the longest stereo FM network in the world. And Canada’s
television production industry has thrived in the most competitive market in the world producing indigenous
product for Canadians, while producing and selling for the rest of the world. Not bad! Canada has done so
with the right balance of policy, regulation, incentives, creativity and entrepreneurial skill.

Canada is again at another critical point in its broadcast history. The environment has rapidly changed and
yet the issue of valued Canadian services for all Canadians in all parts of the country remains as the constant
core issue. Decisions made over the coming year will provide the framework that will define Canadian
success in completing the digital transition to HD service for conventional broadcasting and in turn the rest
of the system. These are important decisions that require a timely response. Not to respond will leave the
current system in disarray and less relevant for both the Canadian viewer and the global community in which
it has been a player.

ATSC-DTV distributed transmission networ k

Introduction

Distributed transmission (DTx) network is a network of transmitters that covers a large service area with a
number of synchronized transmitters operating on the same TV channel. DTx offers interesting possibilities
for digital TV transmission systems.

As explained in the ATSC Recommended Practice for Design of Synchronized Multiple Transmitter
Networks20, DTx networks have a number of benefits over the single central transmitter approach, which has
so far been the usual way of covering a large service area with analogue TV transmission. These benefits
include:

- More uniform and higher average signal levels throughout the coverage area
- More reliable indoor reception

- Stronger signals at the edges of the service area without increasing interference to neighboring
stations

- Less overall effective radiated power (ERP) and/or antenna height resulting in less interference.

DTx networks can also reduce the number of channels used to cover a large service area and can free
spectrum for other applications such as interactive TV, multimedia broadcasting, or any other application
that may come up in the future.

As a trade-off for these benefits, implementation of a DTx network requires a very careful design when a

DTV adjacent channel is operating in the same market area?!. A more serious limitation on the DTx
operation is that in the possible presence of NTSC adjacent channels operating within the same market area.

20 Advanced Television System Committee (ATSC), Recommended Practice — A/111, “Design of Synchronized
Multiple Transmitter Networks.”

21 Advanced Television System Committee (ATSC), Recommended Practice — A/111, “Design of Synchronized
Multiple Transmitter Networks.”
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In such cases, implementation would be very challenging if not impossible. This is due to the higher
protection ratios required by NTSC, as opposed to DTV, from an adjacent channel DTV. However, such
limitation will not exist after the transition period from NTSC to DTV.

Another important issue affecting the design of a DTx network is the ATSC-DTV receivers’ performance
with respect to their multipath handling capabilities. Better receivers, capable of handling stronger pre- and
post-multipath distortions (pre- and post-echoes) on a wider range of delays, make DTx network design more
flexible and simpler. On the other hand, receivers with weaker multipath handling capabilities put more
restrictions on the design and implementation of DTx networks.

In addition to providing many guidelines for designing a DTx network and managing its internal and external
interference under different conditions, the above mentioned Recommended Practice proposes three methods
(or their combinations) for implementing a DTx network.

DTx Methods

The first method is distributed transmitter network, commonly known as single frequency network (SFN),
consisting of a central studio that sends baseband signal or video-audio data stream to the SFN transmitters
via studio-transmitter-links (STL). STLs can be fiber optics, microwave links, satellite links, etc. The SFNs
may be costly to implement and operate. The SFN transmitters in this configuration require subtle (and rather
complex) processes for their frequency and time synchronization with each other.

The second method is called distributed translator network in which the transmitters contributing to the SFN,
which are some coherent translators all operating on the same channel, translate the frequency of an over-
the-air signal received from a main DTV transmitter to a second RF channel. This eliminates the need for a
costly Studio to Transmitter Links (STL). On the other hand, frequency and time synchronization for this
configuration is quite simpler than the first method. During the translation process to the designated output
channel, necessary corrections may also be applied to the signal. In this configuration, however, the main
transmitter feeding the coherent translators is operating on another channel and is not part of the SFN. But
one may consider this as a sort of frequency diversity in the overlapping coverage area of the main
transmitter and the SFN.

The third method consists of digital on-channel repeaters (DOCR) that can differ from each other in the way
that they process the signal through the path from their input to their output antennas. The DOCRs
contributing to the SFN again pick up their inputs from a main transmitter, eliminating the need for any STL,
and transmit on the same channel as they receive. Each DOCR can work on the basis of direct RF operation,
conversion to IF or to baseband and up-convert again to the same channel as it receives. In order to form an
SFN, however, all the repeaters’ outputs should be synchronized with each other and also with the main
transmitter feeding them.

With this approach, two limiting factors exist on the operation of the network. First, the main transmitter
signal can create advanced multipath (pre-echo) in the overlapping coverage areas between the main
transmitter and the repeaters. For creating pre-echo, the repeater’s signal must be dominant in such
overlapping areas. This may be problematic to the ATSC legacy receivers that are vulnerable to pre-echoes.
Second, depending on the amount of feedback from DOCR transmitting to receiving antenna, there is a
power limitation on the repeaters’ output.

The Communications Research Centre (CRC) of Canada has already studied, by performing various field
tests, different applications of direct RF operation OCRs and their performance under different conditions,
and has published the results?2 23, The below study focuses on the second configuration of distributed
transmission network, which is “distributed translators”.

22 SALEHIAN, K., GUILLET, M., CARON, B. and KENNEDY, A: On-channel repeater for digital television
broadcasting service. |EEE Trans. Broadcast., Vol. 48, 2, p. 97-102.

23 SALEHIAN, K., CARON, B. and GUILLET, M. Using on-channel repeater to improve reception in DTV
broadcasting service area. |EEE Trans. Broadcast., Vol. 49, 3, p. 309-313.
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Setup and M ethodology

The distributed transmission network under consideration by the CRC consisted of three coherent translators.
The translators received their input signal on channel 67 (788-794 MHz) from a medium power DTV
transmitter having a tower height and EHAAT of 209 and 215.4 meters, and located at about 30 km south of
Ottawa, Canada. This DTV transmitter covers Ottawa and its surroundings with an average ERP of 30 kW
through a horizontally polarized omni-directional antenna system.

The translators converted the received channel 67 to channel 54 (710-716 MHz) through direct RF to RF
operation. They were all frequency synchronized and their timing was adjusted to make them transmit with
no delay with respect to each other.

The translators were installed on the top of three high-rise buildings in downtown Ottawa. They covered a
common rectangular target area of approximately 1.66 by 1.14 km, and their output powers, which were
between 15 to 25 W ERP (enough to cover the small rectangular target area), were adjusted to produce equal
signal strengths at the centre of the target area. Figure 39 shows the relative locations of the three
synchronized translators along with their overlapping target area. Also shown is the direction of transmission
of the three translators’ output antennas and their 60° beam width. The main DTV station, which covers the
whole Ottawa area including its downtown in which the DTx target area is located, is outside the map in the
bottom right direction at a distance of 25 km from the centre of the target area.

Receiving conditions

The receiving conditions for these tests were intentionally selected to make a worst case scenario for the
study. A single target area was selected for all three translators (see Fig. 39). In this way, the translators
could create a lot of artificial multipaths (active echoes) in the target area. On the other hand, the downtown
canyon, in which such target area was located, made the situation worse by creating additional static and
dynamic multipath through reflections of each of the translator’s signal from high-rise buildings and moving
vehicles (passive echoes).

FIGURE 39
Ottawa distributed translator network. Therectangular target areais 1.6 x 1.14 km

The measurement points were at the corners of the grids of a lattice covering the target area. A total of 59
points, at distances between 100 to 200 m from each other were measured. For the measurements, which
were made on the street sidewalks at about 1.5 m above ground level (AGL), two types of antennas were
used, an omni-directional antenna and a low gain directional antenna (usually used for indoor reception) with
about 5 dB gain and 60° beam width.

Both antennas were made active by connecting them to a low noise amplifier (LNA) of about 1.2 dB noise
figure and 20 dB gain, and also a band pass (BP) filter installed on the same stand as the antennas.
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Characteristics of the receivers used for the tests

For these tests, two types of receivers were used, a new prototype, and an older generation receiver. The new
prototype receiver, as compared with the older generation, was capable of handling pre-and post-echoes with
a much wider delay range.

Figure 40 shows the relative attenuation of a single static echo at different delays, at which the receivers are
at the threshold of visibility (TOV). As it is seen, the older generation receiver (Receiver G in the figure)
could operate with about —5 dB echo in the range of —3 to +40 ps. The new generation receiver (Receiver V
in the figure), on the other hand, could handle pre and post echoes over a wider range. It was capable of
handling —10 dB pre- or post-echo with a delay spread of —50 to +50 ps, or —5 dB echo in the range of —25
to +25 ps.

FIGURE 40

Echo handling capabilities of the two receivers used for the tests
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Performance of the two receivers used for the tests
Test results

In the first phase of the tests, the feasibility of implementation of such a network was verified. In the next
phase of the study, measurements were performed in 59 points inside the target area. Table 8§ shows the
percentage of locations in which successful reception was achieved.

TABLE 8

Per centage of reception pointswith successful reception

DTx (CH-54)
New Prototype Rx. |Older Generation Rx.
Directional Rx. Ant 97% 54%
Omni-directional Rx. Ant. 71% 19%

Main Tx (CH-67)
New Prototype Rx. Older Generation Rx.
Directional Rx. Ant 93% 36%
Omni-directional Rx. Ant. 44% 10%

Table 8 shows the results for DTx (CH-54) and also for the single distant transmitter (CH-67), using the new
prototype and the older generation receivers, and also using directional and omni-directional antennas. As it
is seen, the results are somehow better, under all circumstances, with the DTx network as compared to the
single transmitter configuration.
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Comparison of the results, however, can be made based on the type of the receiver, type of the receiving
antenna, or type of coverage. What is quite evident is that under any condition, the reception situation is
remarkably improved when the new generation receiver is used instead of the older generation receiver.
Another major improvement can also be seen with using directional antenna instead of omni-directional
antenna for both DTx and single transmitter. This has probably been due to the attenuation effect of the
antenna on signals coming from the directions other than the main signal and acting as multipath.

Another important result that can be highlighted from this table is the fact that the DTx network, as
compared to single transmitter configuration, has improved the situation also for the older generation
receiver under all conditions (although not significant in all cases). The most significant improvement is
when directional receiving-antenna is used. Under this condition, distributed transmission could improve the
percentage of points with successful reception from 36% for single transmitter configuration to 54% for DTx
network.

Conclusion

For the study in this section, a distributed transmission (DTx) network, consisting of three coherent
translators, was used to cover parts of the coverage area of a single transmitter. Two types of receivers and
two types of receiving antennas were used and measurements were made in both channels corresponding to
the DTx network and the single distant transmitter. The reception conditions were made very tough by
choosing overlapping coverage area located in the hostile downtown environment for the DTx network, and
also by making the measurements at 1.5 m AGL on the street sidewalks.

The results showed that the DTx network had better reception availability than the single transmitter,
especially when omni-directional receiving antenna was used.

The results also showed remarkable improvement in the performance of a new prototype receiver in the SFN
environment, as compared to an older generation receiver that was used in the tests. This was because of the
major improvement in the multipath handling capabilities of the new prototype receiver, which makes the
implementation and operation of ATSC distributed transmission networks possible and reliable.

Another important result was the impact of even small directivity of the receiving antenna on reception.
Directional receiving antenna, as compared to the omni-directional one, could provide successful reception
for a greater percentage of the measurement points.

The test results also demonstrated reception improvement for the older generation receiver under SFN
operation. However, because that receiver was only one generation older than the new prototype one, more
tests are required to investigate the performance of the legacy receivers in a distributed transmission
environment.

5 Germany

DTTB was officially launched on 1 November 2002 and, by the end of 2008, all transmissions were
completely digital, using the DVB-T standard. The business model is free-to-air broadcasting. The country’s
channel planning is based on the framework of the national frequency rights resulting from the ITU-R
Geneva Agreement 2006 (GE-06), using predominantly the service concept "portable outdoor" (RPC-2
according to the Geneva Plan plus one or several assignments per city for high-power transmitter). This
service concept generally enables indoor reception in the German agglomerations, which makes up one half
of the total area, where typically more than twenty digital programmes are available in standard definition
(SD) quality. Outside of these agglomerations, DVB-T can either be received as "portable outdoor" or by
using directive antennae. With respect to HDTV, first test transmissions have taken place. Trials are also
carried out concerning the transmission of sound radio programmes within a DVB-T multiplex.

There are various types of receivers on the market, ranging from USB dongles for PC and laptops over small
portable TV sets for handheld and in-car reception (screen size typically between 5 and 7 inch of diameter)
to set-top boxes and stand-alone TV sets for stationary reception (typically with flat-screen displays). In May
2008, the first mobile phones with integrated DVB-T receivers appeared on the market. In addition, car
navigation systems are nowadays equipped with DVB-T receivers.
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The switch-off started in Berlin-Brandenburg in August 2003. Already by the end of 2003, some six million
people were able to receive 26 digital channels in SD quality in the city of Berlin and the federal member
state of Brandenburg. This was the first switch-off of terrestrial analogue television worldwide. This success
can be ascribed in part to the Government, which decreed that the service was to be totally free of charge,
and which provided, only in 2003, free decoders to the poorest households. Under no other circumstances,
the purchase of DVB-T receivers was subsidised. By the end of 2007, more than 85% of the German
population (68 million people) could already receive digital terrestrial television. More than nine million
receivers had been sold by that data. The success of DVB-T in Germany was due to the fact that the
reception of a multitude of German-speaking programmes was available to the general public free-of-charge.
In 2008, DVB-T is used by 16,8% of the households in Berlin —Brandenburg.

In other metropolitan areas, DVB-T transmissions started in 2004. One key element of the German approach
was the implementation of the digital broadcasting service region by region, initially after an announced
transition period of as little as six months and later on without any simulcast period. By the end of 2008, the
switch-over will definitely have been completed (two years earlier than originally planned).

By the end of 2008, some 15 million DVB-T receivers are expected to have been sold since the launch of the
service. Nevertheless, for their primary TV service in the households (large flat screen in the living room)
approximately 90% of the Germans still rely on cable TV or satellite distribution.

Detailed information could be found at following links:

http://www.alm.de/fileadmin/forschungsprojekte/GSDZ/digitalisierungsbericht2008D.pdf

and

http://www.ueberallfernsehen.de/

6 Guinea
Legal and regulatory aspects

It has to be acknowledged that analogue radio and television broadcasting are not very developed in certain
African countries, for example the Republic of Guinea, where radio broadcasting was introduced only
in 1952, and television in 1977.

The transmission medium initially used was the radio-relay network, constructed in 1977.

Today, this network, operated by the Department of Posts and Telecommunications and digitized to the tune
of 85%, does not carry television and radio signals owing to the advance of satellite broadcasting, which is
favoured by the Government. However, we are convinced that the rapid development of radio and television
broadcasting will of necessity involve digitization through liberalization of the audiovisual sphere.

Legal and regulatory framework for DTT

In the Republic of Guinea, the tools and infrastructures conducive to the rapid opening up of digital radio and
television broadcasting are to be found in different sectors, with much of the equipment (radio and television
transmitters, studios) being administered by the Ministry of Information, while other equipment (shortwave
and medium wave radio transmitters and terrestrial radio-relay transmission facilities) is administered by the
Ministry of Posts and Telecommunications. The Government would be better advised, with support from the
development partners, to group the various communication media under the same authority, pending the
opening up of the audiovisual sphere.

Technical aspects

Two alternatives may be envisaged for the migration from analogue broadcasting to DTT:
- close down the analogue system and construct an entirely digital network, or
- deploy a hybrid system (analogue and digital).

The second option would seem to be the most appropriate for developing countries. It involves using the
existing analogue network with a certain amount of refitting and the construction of a number of sites.
However, the paramount requirement for making the DTT network more operational is a redistribution
(replanning) of the frequencies used, this being the task of the regional radiocommunication conference
(RRC) over the coming months.


http://www.alm.de/fileadmin/forschungsprojekte/GSDZ/digitalisierungsbericht2008D.pdf
http://www.ueberallfernsehen.de/
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Furthermore, the fact that our States currently use the radio-relay network for their radio and television
signals leads us to recommend, for those countries that share a common border, that they jointly replan their
frequencies and select the same digital television system, namely DVB-T, which is technically more
adaptable than the ATSC(A) and ISDB-T(C) standards. The B(DVB-T) standard is less costly and more
advantageous to developing countries during the transition period. This will allow for more fruitful regional
consultation aimed at harmonizing the technical facilities to be used when introducing digital broadcasting
equipment.

7 Italy

7.1 Legal Framework

The bodies involved in Italy in the spectrum management and planning are:

- Ministry of communication (MIN COM): entitled for spectrum allocation and for private and public
services frequency assignment for civil utilisation as well as the elaboration of the assignment plans
apart of broadcasting services. The Ministry is also in charge of representing Italy in relevant
international bodies, such as, ITU, CEPT, EC.

- Authority of telecommunications (AGCOM): entitled of frequency planning for broadcasting
services. The Authority was appointed in 1997.

The main AGCOM tools are Plans and Resolutions for broadcasting services. During last years different
Plans were defined:

- 1998: Analogue TV Plan
- 2002: DAB Plan for VHF-Band and L-Band
- 2003: DTT Plan.

Up to now none of these Plans has been implemented. Probably the difficulties are related to the actual use
of the very overcrowded Italian radio electric spectrum:

- 10 National Analogue broadcasters (Rail, Rai2, Rai3, Canale 5, Italia 1, Rete 4, La 7, MTV,
ReteA-Allmusic, Rete Capri)

- 7 National Digital broadcasters (Rai-MuxA; Rai-MuxB; Mediasetl, Mediaset2; PrimaTV-Dfree;
TIMB-MBOne; ReteA-AllMusic)

- 584 local broadcasters (divided in two politically strong associations).

A total of 24 000 transmitters/frequencies are today used in Italy.

7.2 Lawsand Provisionsfor DTT

In 2001 Italian Parliament approved a law (n. 66/01 updated in 2007), which envisages the complete
transition from analogue to digital terrestrial television by the end of 2012 (the previuos term for A.S.O.
was 2008).

In 2004 a further law (n. 112/04), under the co-ordination of the Ministry of Communications, fixed a
number of pre-operating activities which have been undertaken by the public and private Italian broadcasters.
In this context RAI obligations were to implement 2 DTT Multiplexes which had to reach:

- 50% of national population coverage by the end of 2003.
- 70% of national population coverage by the end of 2004.

7.3 DTT at Present
The coverage of the digital national broadcasters is reported in Table 9 (source: MinCom —2007).
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TABLE 9

DTT national broadcaster coverage

. Coverage

Broadcaster Mux Transmitters (% Pop.)
RAI Rai DVB A 66 71%
RAI Rai DVB B 75 71%
RTI Mediaset 1 373 79%
RTI Mediaset 2 278 78%
Prima TV Dfree 261 78%
TIMB (La7) MBOne 155 65%
Rete A Rete A All Music 32 50%

74 The*“ltalia Digitale” Committee

A solution to the complexity in the process of Italian digitisation, seems to be emerging from the work which
has been carrying out by the “Italia Digitale” committee. In August 2006 the Minister for Communications
set this national committee bringing together: broadcasters (national and local), network operators, Ministry,
Authority, universities.

The goal is to define the way to achieve the national switch off for the transition to DTT service according to
the results of GEO6 Plan trying, where possible, to release frequencies in order to create a digital dividend.

The Committee is divided in two different groups:
- The “Steering Group” (with address purpose), chaired by the Italian Minister for Communications.
- The “Technical Group” (a group for the technical support), divided in different working groups:

communication to users, data and research, assistance to users, network development and
monitoring, regulatory aspects, contents and programs (for digital television).

The main task assigned to the Working Group “Network development and monitoring” (of the Technical
Group), is the definition and scheduling of the so named “All digital” Areas (in which the analogue switch
off has been accomplished).

75 The“Technical Area” Concept

The best approach to identify the “All digital” areas appeared to be taking into account the present
broadcasting network architecture. This has been done introducing the “Technical Area” concept: part of the
country not necessarily limited by administrative boundaries.

In Fig. 41 is illustrated a comparison between the Italian Administrative Regions (Fig. 41a)) and Technical
Areas geographies (Fig. 41b)).
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FIGURE 41
The Technical Areas

a) The Administrative Italian Regions b) The Technical Areas

7.6 TheA.S.O. Plan

The full plan for national switchover was presented on 10 September 2008 by Ministry of Communication; it
is subdivided in 8 semesters as detailed in Fig. 42.

Analogue switch-off has been completed in Sardinia on 31 October 2008. In the Val d'Aosta region it will
begin in the spring of 2009. The next steps will concern the provinces of Turin and Cuneo and the regions of
Trentino and Alto Adige.

FIGURE 42
The 8 semesters of the A.S.O. Plan
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. All digital areas

The advantages of this approach are:
- ease in industrial decoder distribution;

- ease in direct communication to users due to the fact that the cities involved in switch off are
exactly defined;

- minimization of the area with analogue-digital simulcast encouraging the technological renewal
trend similarity to the allotment attribution of the GE06 Plan.
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7.6.1 Development of the Plan

On 15 October 2008 at 0830 hours. Sardinia, and with it Italy, has finally entered the new era of digital
television. That was the beginning of a process that ended in 310ctober when the whole island of Sardinia
moved into digital broadcasting. Sardinia, with its 1 600 000 habitants and more than 640 000 households is
now one of the largest areas in Europe that has converted to digital television.

On 10 September 2008, the Italian government, with a decree signed by the Minister of Economic
Development, Claudio Scajola, and presented by the Secretary with special responsibility for
Communications, Paolo Romani, presented the timetable for the final passage of the whole country to digital
terrestrial television. The decree provides for a division of the gradual transition of the various Italian regions
into 16 areas, which will make the transition to digital television from the second half of 2009 to the second
half of 2012.

The positive experience of Sardinia confirms that switching to digital terrestrial operation benefits
broadcasters, but especially users. Citizens of Sardinia, that had received 26 analogue television channels
(10 national and 16 local), can now choose from a new offer of 59 free digital television channels
(29 national and 30 local), well structured and accessible to all citizens.

The Val d’Aosta region in its entirety will make the transition to digital terrestrial television on May 2009. It
is a historical step, which the telecommunications industry is following with great interest, and it will also be
a test case because Val d’Aosta will be the first Italian region where the switch off will be done in full
compliance with international spectrum coordination provisions.

The transition to digital television will free a large number of valuable frequencies in the UHF band, and
these will become available to new entrants. The Italian government expects to release more frequencies in
Val d'Aosta than they did in Sardinia. This will be possible because of the characteristics of the region,
where the migration to digital terrestrial television is easier, as the Alps protect against interference

In the Val d’Aosta region it should be possible to use all the 55 digital terrestrial television frequencies and,
and addition, a frequency dedicated to digital terrestrial radio services. In fact, the transition in the Val
d’Aosta region runs ahead of schedule, since the RAI 2 and the Rete 4 networks have already made the
transition to digital television in the spring of 2007. This step has encouraged the audience to purchase the
decoders required to watch those networks. The same technical approach may be adopted in other regions so
that the audience is prepared for the analogue television switch off.

The Italian government, at the request of the European Union, is committed to deliver a dividend in the
digital TV transition from analog to digital, which will provide operators of new entrants five multiplexes,
each one with the availability of 5-6 channels.

RAI and Mediaset have created a new company (48% each) and a minority stake in the hands of Telecom
Italia Media. The task of the new company is to promote the development of digital terrestrial television
through cooperation among the various broadcasters, but also to give birth, in June 2009, to a satellite
platform called “TV Sat”, that will be open to all broadcasters. This platform will re-broadcast the
programmes already broadcasted by the digital terrestrial television service, in order to cover those areas that
cannot be reached by the terrestrial service.

7.7 The DTT Receivers Penetration

According to the latest estimates at the end of May 2008 the number of DTT households (with at least one
DTT receiver in the main family home) has risen to 5.912.000, with a net growth of 130 thousand (+2.2%)
units in April (“Digital TV Monitor” survey by Makno).

Between April and May the overall number of DTT receivers increased from 6.288.000 to 6.427.196
implying a monthly growth of 140 thousand units.

7.8 40% DTT Capacity

The 2001 law n. 66 obliges Rai, Mediaset and Telecom Italia Media to handover 40% of transmission
capacity to third parties. Thanks to this law in august 2008 AGCOM has received 25 programme applications
from 17 different companies wishing to gain access to DTT. A special commission has to draw-up the list of
channels to which AGCOM will allocate transmission capacity.



170 . UIT-R BT.2140-10F

The applicants include international companies such as Disney; NBC Universal, with two requests; Swedish.

Airplus with six requests; ESPN; Turner Entertainment Networks; the English Top Up TV, and Qve,
specialized in teleshopping. There are also regional TV networks such as Telelombardia and Antenna 3 Nord
Est as well as other national broadcasters: Sitcom, Class Editori, AnicaFlash (Coming Soon) and Rete Blu.
Other national applicants include Infront Italy (with two requests), Archimede and finally Consorzio
Alphabet, which will only be officially set-up if their application is successful.

7.9 Theltalian DTT Offer

Italian DTT offer includes 28 FTA national channels (including 9 terrestrial analogues) as well as Pay
services. There are 6 all-news channels; 3 channels each for the entertainment, music and sports areas; kids’
programmes have two thematic channels: Boing and Rai Gulp. Pay offers, including PPV, generally cover
the areas of film, fiction, sports and kids (with Disney Channel’s recent entry).

Moreover since June 2008 Rai has been broadcasting HD programs in the areas of Rome, Turin, Milan,
Sardinia and Valle d’Aosta. The European Football Cup and the Peking Olympics were broadcasted through
DTT in high quality 16:9 format on RAI 2 and on RAI Sport Piu.

FIGURE 43
Theltalian DTT offer (source: e-Media Institute)
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7.10 Historical Considerations

Introduction

Digital Terrestrial Television in Italy existed only in project plans and in technical laboratories until late
2003. Scheduled DTT services were started in December 2003. Six multiplexes at national level are in
operation, conveying in excess more than 42 TV channels. At the moment this report is being written, tens of
interactive services are already available on top of audio-video services. Tens of local digital channels have
become progressively available. The current coverage of population, in terms of reach of digital signals, is
more than 70% in complex. Pay-per-view services, via prepaid (possibly rechargeable) smart-cards have
been introduced one year after the start-up of the system, with virtually no breaking of the free-to-air,
interoperability characteristics of the set top box. Four millions set top boxes are installed in the Italian
households as of end of year 2006. This means that 20% of Italian households are provided of digital TV
boxes. By all benchmarks this appears as a major success story, so far.

This contribution aims at describing some key factors of the Italian way to Digital Terrestrial Television:
The new value chain and the new stakeholders

Deployment of digital networks

The spread of set top boxes

The availability of audio-video contents

The challenge of interactivity, as a means to achieve t-government
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The challenge of interactivity, as a means to attract revenue into the new DTT market

Cooperation and coordination of actors at national level.
The challenges at stake

The go-ahead to digital terrestrial television has given a decisive jolt to the reorganisation of television
broadcasting by designing new scenarios that are modelling attractive business opportunities, new content
and technological innovation on the part of all the players involved in the transition from analogue to digital.

A variety of problems have yet to be confronted and solved, as may well be imagined for an experimentation
of a profoundly structural nature both in terms of the investment needed and the numbers involved. But there
is great enthusiasm for the new challenge and a desire to find ample space for sharing experiences and
comparing notes, as long as the switch-off date, year 2012 is reached with everything in order.

The stakes in digital are high, ranging from content to the technological capacity to create infrastructures
able to sustain the change.

The passage to digital and the abandonment of analogue broadcasts will transform the traditional television
set into a new, practical, interactive consumer appliance in which traditional TV functions will converge with
computing and the latest applications of remote communication technologies. Remote medical consultation
and distance teaching, T-government are just some examples of what digital television will be able to offer
ordinary citizens. And all this will allow Italians direct access to new services directly from their own homes,
instead of having to suffer long queues in public and private offices.

While television consumption used to be passive, with digital TV public interaction will become more
dynamic. With analogue TV the user has to use the remote control and change programmes, while digital TV
will shift the user towards a higher, more complete composition of genres.

Digital terrestrial television is therefore set for integration with new forms of social globalisation, creating
new codes for the time consumed in front of the TV set. It will take on the appearance of a new medium able
to guarantee connection to information and interactivity.

Feedback from viewers will become an integral part of content planning, development and organisation. And
the commercial spin-off, expected to be substantial, should not be forgotten if the packaging of more
complex products, with its effect on the production system, changes distribution as well.

With the introduction of digital TV also the traditional professional figures will be caused to change, such as
the installers, who will tend rather to become sellers of entertainment and bits. But the broadcasters will also
change, and will have the opportunity to choose whether to become just a seller of band and megabytes or to
keep also the role of producers of content, which will have a knock-on effect on the entire industrial fabric
and on its potential for development.

Brief history before start of scheduled DTT services

The history of DTT in Italy starts in the early Nineties, with active participation of technical experts from
Italian broadcasting operators and industry in the works of the international DVB group, since the time of its
formation. Digital techniques are first applied on satellite systems, where there is a more dramatic needs of
optimising spectrum use, given the cost of satellite payload and the need to definitely improve quality of
reception. Along the Nineties the transition from analogue to digital satellite TV takes place. Similar needs,
for a more rational use of spectrum and for better quality of reception, arise for terrestrial television, leading
to studying the feasibility of introduction of DTT in Italy.

In 1997, the Parliament act 249/97 establishes the Authority on communications (AGCOM), which is given
the task — among others — of drafting a national frequency assignment plan. For the first time in Italian
legislation, DTT is mentioned, by foreseeing an ad hoc frequency reservation for trials of this new technique.
Such plan is actually issued in 1998.

In 1999 the AGCOM sets up a DTT National Committee, i.e. a Forum bringing together broadcasters,
network operators, industry, universities and R&D institutes. The results of the work, carried out by four
Study Groups on service requirements, network and frequency planning, architectural and costs evaluation,
planning of the launching phase, are reported in the White Book published in September 2000 and submitted
by the AGCOM to the Parliament. The White Book also suggests the opportunity of financial incentives for
local broadcasters to free up frequencies.
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In 2001 the Italian Parliament approved act n. 66/01, which, in conjunction with subsequent Acts and
amendments, envisages the complete transition from analogue to digital terrestrial television (switch-off)
after a predefined period of coexistence of both systems. According to this law the AGCOM elaborates and
publishes at beginning of February 2003 the plan for digital television broadcasting named planning of first
level.

During the following years, under the co-ordination of the Ministry of Communications, a number of pre-
operating activities are undertaken by the public and some private Italian broadcasters in all Italian territory.
Concertation activities and joint demonstrative trials are carried out to ascertain the feasibility of transition
from several viewpoints: technical, economical, regulatory and marketing.

It is during this time that the Italian Administration, in agreement with major players in the broadcasting
arena, gives a strong push to go for fully interactive digital terrestrial television (see specific paragraphs in
the sequel). Interactivity has since then become a major watermark of the Italian way to digital terrestrial
television.

Thevalue chain of DTT

The analogue terrestrial television market is vertically structured, i.e. one single stakeholder, owner of the
licence to transmit, covers the entire chain of production, transport, distribution and broadcasting.

In the Italian DTT market, a single stakeholder role is replaced by three roles:
- content provider, which is responsible for the production of audio/video services;

- network operator, which uses a set of frequencies to operate a network of transmission sites,
through which a set of audio/video services and multimedia/data services is broadcast on a national
or local level,

- service provider, which provides conditional access services or information services (data services).

Content providers and service providers need an authorization from the State in order to operate. Network
operators need a licence.

In Italy, special emphasis has been given to interactive services, which foresee communication, through
connection of the set top box to a telecom network, with servers belonging to service providers (possibly
third-parties with respect to the network operator and the content provider), to exchange data of specific,
personal or private interest upon request by the user. Therefore, the value chain of DTT completes with the
role of telecom operator, as the provider of the so-called return channel. Interactive service provision
requires the set up of a (possibly distributed) system called service center, relaying information among the
broadcaster playout center, the application and data repositories in the domain of the service provider and the
user set top box.

The above described value chain revolutionises the traditional television business model and opens up the
market place to a number of newcomers, not only broadcasters, but also third-party service providers like
public administrations, public utilities, healthcare establishments, schools, and so on.

The transition from analogue to digital terrestrial

Since year 2000, it was understood in Italy that an orderly and effective transition process from the analogue
to the digital system could only be possible by coordinated effort of a number of stakeholder roles. In fact the
process involves the following phases, to be achieved concurrently and in parallel: deployment of digital
networks with progressive coverage of the population; adaptation of existing receiving antennas whenever
necessary; provisioning of digital receivers in all households, availability of audio-video, multimedia and
interactive contents.

Deployment of digital networks

The overcrowded Italian analogue system (the result of several stratified provisions, across more than twenty
years, often introduced as patches to intricate problems) did not allow to have a given number of VHF and/or
UHF channels consistently reserved in all transmission sites for implementation of as much Single
Frequency Networks (SFN) as needed to broadcast DTT services. Therefore, a pragmatic approach was
taken: digital broadcasting was allowed from transmission sites where frequencies would be available or
could be made available by reclaiming them from the analogue domain. To this purpose, i.e. for the sake of
converting usage of frequencies from analogue to digital, legal provisions have been made for frequency
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trading. Otherwise said, to build a digital network (multiplex) the broadcasters have two options: (a) buy
licensed frequencies from other broadcasters; (b) convert to digital operations the so-called redundant
frequencies, i.e. channels used in several areas just for little improvement of the analogue coverage.

The Parliament Act n. 66/2001 and the related regulatory package 435/01/CONS of AGCOM, plus the
Parliament Act n. 112/2004 do provide the legal framework for fair trade of frequencies in the evolution
towards an “all digital” scene. In this perspective, and according to the orientation of the other Member
Countries of the European Union (at the moment this report is being written the furthest term for the
transition from analogue to digital transmissions in Europe is established in year 2012), that legal framework
is still evolving.

The situation of digital networks as of end of year 2006

By following the approach described above, national broadcasters have been able to set up digital networks,
covering more than 70% of the population. By visiting the website www.dgtvi.it TV viewers can check
whether their town is covered by digital signals and find out which multiplexes and from which transmission
sites are available in their area. In major areas even 5 or 6 multiplexes are available.

From the side of RAI, only six months after the starting date of the digital transmissions, 80 DVB-T
transmitters were already operating in the greatest Italian cities. At the moment this report is being written,
more than 150 DVB-T transmitters have been achieved by RAI and are operating, for a coverage of more
than 70% of the population. Two multiplexes are radiated.

Mediaset is strongly committed in experiments on DVB-T systems to accelerate the introduction of digital
terrestrial television. Mediaset has 93 DVB-T transmitters operating and covers a significant percentage of
the Italian population with one multiplex. All these transmitters are obtained from conversion from existing
analogue ones. A similar number of digital transmitters is also planned in the near future, to further enlarge
the coverage. The existing multiplex includes MHP interactive applications.

As regards other broadcasters, Home Shopping Europe is using 17 DVB-T transmitters, Rete A is using
163 DVB-T transmitters, LA7 is using 121 DVB-T transmitters and Prima TV is using 58 DVB-T
transmitters.

A significant number of local broadcasters have been able to trade frequencies to be devoted to the digital
exercise. Those that could not purchase such frequencies, have only one option: keep analogue broadcasting,
until availability of set top boxes in their area of coverage guarantees a digital audience greater than the
analogue one. Since transition regulations impose that actual digital emissions do take place, for an analogue
broadcaster be enabled to apply for a long-term licence in the DTT market, the most common solution for
minor local broadcasters is to reserve some lowest-audience hours of the 24hour-day for digital trials. It must
be said, that the most recent transmission systems are dual, i.e. are able to toggle from analogue to digital
mode.

It is obvious that for any analogue broadcasting station that closes down, the system will be able to activate
at least five DTT channels. Therefore, at some stage, there should be a landslide effect in the availability of
frequencies.

Adaptation of receiving antenna installations

On-field experience has shown that receiving antenna installations are, in most cases (70-80% according to
different sources), directly reusable to receive the digital signals. Most interventions are related to re-
adaptation of centralised installations (one single antenna serving a number of apartments), where some
VHF-UHF channels may have been filtered out (to avoid interference) or ad-hoc selections of channels have
been designed (like for instance in hotel installations).

Provisioning of set top boxes for the households

By encouragement from the Ministry of communications and voluntary concertation and commitment by all
major stakeholders, the Italian DTT STB:

is broadcaster-independent: no hard pre-setting or customisation in the STB by any particular broadcaster;
is interoperable, i.e. works with any channel or service from any broadcaster;

has no subscription associated with it;
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accommodates CA for pay-services, while remaining interoperable. CA is embedded in smart cards and in
ad-hoc software add-on’s that can be downloaded as OTA upgrades.

The STB model selected in Italy, by concerted voluntary agreement among all market players, is conformant
to the “interactive broadcasting profile” of DVB-MHP specification version 1.0.3 (endorsed as
ETSI TS 101 812). This standard defines a hardware-independent middleware for digital broadcast services,
allowing the consumer to choose their own MHP device (set-top box, digital TV set, multimedia PC, etc) and
plug it in to work with their preferred digital video service operators. The conformance to the MHP platform
allows users to purchase any MHP-compliant device (STB or iDTV, from any manufacturer) and receive TV
programmes and interactive services from any MHP-compliant broadcaster.

Interactive services are implemented via software applications that are delivered to the client MHP-
compliant device via the broadcast DVB-T channel, and they run on the middleware. Interactivity is
supported through an interactive TCP/IP-based channel; the presence and the support of this auxiliary
channel, at present implemented mostly as a PSTN modem, is mandatory for interactive decoders in the
Italian market.

Significant is the “new” usage introduced for the remote control, since in this new context it allows the user
to make with a single touch operations that actually requires the involvement of a plurality of tools and
means: phones, PCs, mail, etc. The convergence over a single device opens new and interesting scenarios,
since it makes more simple and intuitive for the TV user to interact at various levels and in real-time with the
TV programme: it allows the TV user to navigate across an enriched and interactive TV content.

Navigation is also expedited by the association between contexts which the user can move across and related
standardized colours of buttons of the remote control. Common actions are associated to standardized
colours too.

Finally, the MHP platform enables the user to navigate without loosing contact with the current TV
programme: this feature is provided by overlapping A/V content and graphics.

Availability of digital contents

Current availability of digital contents (audio-video services and interactive services) is reported at the
www.dgtvi.it site. At the time of writing, almost 42 TV channels are available on a national basis (11 of them
are simulcast of analogue ones, but most often enhanced with multimedia and interactive services; 20 are
brand-new channels not available in any other platform; others are re-broadcast of satellite channels). Among
these 42 TV channels, 31 are Free-To-Air channels, while 11 are for payment (usually a pre-paid event-
based purchase model is applied).

Some tens of superteletext services are already available. The development of EPG, super-teletext and
interactive advertising applications is ongoing, based on the DVB-MHP open API platform. Each major
broadcaster has his own EPG, although there are plans for a system-wide EPG service.

Some interactive services with exchange of personal data are in place. Transactive services are in the focus
of several t-government projects (see below): worth of note are some trials of t-banking services.
T-government applications (information regarding Public Administrations, payment of taxes, retirement
funds) are being developed in the framework of the DTT Commission, under the auspices of the
Communication Ministry.

The challenge of interactivity

Since the year 2000 the European Council has introduced the concept of e-government, as inclusion of public
administrations and citizens in the information society. The digital terrestrial platform, powered with
interactivity, has been seen as a new candidate access path to services for citizens, in addition and in
complement to Internet browsing via pc and via cellular phones. The Italian government has promoted
interactive digital terrestrial television as a means to overcome the divide between citizens endowed with
digital multimedia devices and computers for Internet access and citizens that can only rely on traditional
appliances (among which, the TV set virtually available in every household).

At the moment of writing, the Italian government is strongly committed to support the spread of connectivity
and interactivity nationwide, through different media: broad band access and digital terrestrial television
infrastructures are in the focus of public investments.
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Service classification

Services of the information society were classified in three categories:

- informative services, conveying information along with audio-video programs (just like in
teletext). Obviously, the only information that can be conveyed in this way, is that of general
interest for the viewers. The user can “browse” through pages, by interacting by means of the
remote control.

- interactive services, enabling users to access and manipulate data of their own specific interest,
although neither private nor sensitive. Access to such data requires connecting, through a return
path, to a service center, which in turn accesses data repositories of service providers to fetch
(deliver) data requested (supplied) by users.

- transactive services, enabling users to access and manipulate data of their own specific interest that
should be protected from unauthorised viewing and usage, either for the sake of privacy or for
financial security.

Examples of informative services are Superteletext, the natural multimedia evolution of plain old teletext,
and the Electronic Program Guide (EPG). Another category of informative services is broadcast by some
network operators under agreement with some Public Administrations, regions or municipalities, wishing to
offer portals with news of relevance for the local communities, announcement on available facilities, useful
contacts and addresses, charities, etc.

An example of an interactive service is retrieving data related to a motor vehicle, from the public registrar of
ACI (Automobil Club Italia): users input a plate number via the remote control and the system replies with
public data such as the owner, his/her address, power of the engine, annual payable traffic fee, etc.

Speaking of transactive services, we can refer to the reservation of a medical visit, or the reading of a
medical diagnose. In this case, the user should not only input his/her health insurance number but also be
authenticated and authorised by the system. We can also refer to financial transactions, like in the case of on-
line purchases or operations on one’s own bank account. Not only for immediate and safe input of personal
data, but also for the sake of data protection and security a smart-card could be used. The ability to use
transactive services will enable the decoder to be a simple but powerful terminal for on-line reservations,
purchase of theatre tickets, air-tickets, delivery of administrative documents, tax payment and e-commerce.

Business models for interactivity

Interactivity can boost considerable turn-over, if proper charging model and revenue sharing models (among
the different stakeholders roles contributing the provision of interactive services) are devised.

As regards charging models, the prevailing attitude of service consumers in Italy is clear: services should be
convenient to use and should be payable on a mere per-use base (no scheduled bills, possibly). The huge
success of prepaid rechargeable SIM cards in cellular telephony is a clear proof of this statement. The
success of the SMS is another example: users’ willingness to pay is related to the perceived usefulness of a
service in front of a nominal (micro)payment requested (although price is very high compared with the real
cost of providing the service). Considering, by instance, that in 2003, the total revenue from SMS collected
by Italian mobile operators was in the order of a few billion euro, it is reasonable to foresee that a
comparable pattern (in frequency of usage and in the charging model) for interactive services over the DTT
platform might generate a revenue figure that can compare with the current annual amount of investment on
advertising through TV. Interactivity becomes then a means to inject definitely more significant resources
on the new DTT system, compared with the analogue system. Even for t-government services the payment of
nominal fees (in the order of a few tens of cents) for each usage might generate a cash-flow that would
probably make service provision self-sustainable.

As regards revenue sharing models, one could think of the sharing model used in relation with premium-rate
numbers in telephony or other similar schemes. In this case the sharing of revenue should involve the service
provider, the content provider (hosting pointers to the service from within its audio-video programs), the
network operator and the telecom operator.

Digital terrestrial television comes along in a special historical moment. Just after the success of GSM and
SMS, just when Internet services are taking up, just when pre-paid models for charging are more and more
acceptable to people. Interactive DTT inherits several assets from its analogue predecessor: user
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friendliness, easy of use, amount of time the average viewer spends in watching TV. It can also inherit some
assets from the usage of internet, micropayment and prepaid cards.

Opportunities for local broadcasters

Local broadcasters will keep their role of providers of TV contents of local or topical interest. They can
evolve into network operators at local level. The can also “go aboard” a multiplex operated by other parties
and become mere content providers.

However, the area where most opportunities are offered to local broadcasters is the area of interactive
services, for several reasons.

Most services are intrinsically of local scope. Imagine, e.g., reservations of museum, shows and restaurants
and administrative operations with the municipalities or with the utility companies.

Local broadcasters, when operating a multiplex, are not likely to fill it with audio-video contents. They will
have a huge percentage of available bandwidth in the multiplex that can be used for data services.

Interactive services already on air

According to the above framework, new services have been designed and realized to exploit the potentials of
DTT based on the MHP platform. A first range of services is:

- enrichments of news services;

- more versatile animation and graphics;
- polling applications;

- games and quiz;

- interactive advertising.

These services, that keep a strong relationship with the TV content, are called content-related services. In
Fig. 44 some shots from real TV screens are provided as examples.

FIGURE 44
Examples of content-related (left picture, courtesy from RAI; courtesy from M ediaset)
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In Fig. 45, an example of a non content-related service is reported. It is an Electronic Programme Guide
(EPG) service, that provides the user with information over the whole TV offer.

FIGURE 45
Example of EPG (Courtesy from RAI)
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The EPG designed for DTT allows the operator to unify the presentation layout of its offer at the bouquet
level, and to customize it in respect to the other operators. It enables also the enrichment with enhanced
graphics and images, and the adoption of specific creative solutions for each class of users.

Of course, in the non content-related range of services T-Government services are included (examples
of screen shots are provided in Figs. 46 and 47). This new level of interactive enables the user to gain
access to services provided by a plenty of public institutions (hospitals, schools, local and central
administration, ...) while staying at home. Private entities, like banks, travel agencies, ... are also reachable.

FIGURE 46
Examples of T-Gover nment services offered through DTT (courtesy from RAI )
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FIGURE 47

Examples of T-Government services offered through DTT (left picture: courtesy from La7.
Right picture: courtesy from Mediaset )
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Interactive services of the near future

The Research Centre of RAI has developed a prototype portal for T-government services to be offered
through the DTT infrastructure, based on MHP platform. In particular, the present effort is focused on the
user interface and on a user assistance service, including audio and video, that shall help the user in using the
“new” digital TV and shall provide her information and interactivity.

Figure 48 shows a picture spilled from a demo of this new services, realized with the courtesy of a well
known Italian anchorwoman.

In the effective MHP implementation of this application, A/V clips shall be delivered to the receiver through
the broadcast channel, together with application code. Timing and bandwidth considerations strictly suggest
to investigate the possibility of caching data on the STB, reducing consequently bandwidth allocation for this
service. Present memory availability of commercial STB is not appropriate for this kind of demand, neither
it’s envisaged future implementation will meet the requirements whether not equipped with large capacity
devices like Hard Disks.
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FIGURE 48
User assistance serviceswith a set of predefined A/V clips (courtesy from RAL)
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Another interesting perspective for the evolution of DTT is offered by its integration in the context of digital
home networks. A new scenario the Research Centre of RAI is exploring in the scope of some international
research project is the integration of the MHP STB with the home automation network. Thus, the TV set
offers a very intuitive, easy-to-use interface for handling and interacting with domestic devices while staying
on the sofa. This kind of service is particularly targeted to senior citizens or people with special needs.

Still open, in particular from the point of view of mass feasibility, is the problem of interfacing MHP STBs
and commercial available home automation systems. There is a lack of standardization that must be fulfilled
before a mass deployment of this solution be possible, but lot of efforts are currently spent in this directions.

An important part of the Italian project for DTT is the use of DTT receivers to provide T-Government
services to the citizens. For that purpose, the receivers will need to be able to interact with different smart
cards issued or to be issued by the Authorities, such as:

- national electronic ID card;

- national local government service cards;

- health service cards.

The level of access to the contents of those cards is determined by:

- the security of the reader terminal (in this case the receiver);

- the security of the circumstances in which the terminal is used;

- the security of the interaction channel when a distant interaction is expected;

- the exact level of service that will be provided to the citizen.
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Furthermore it is envisioned that the receiver shall also be used as a banking terminal for program
acquisitions, e-commerce transactions and financial/banking transactions. The security requirements for
those services are evolving, and the European Union — to foster trust in e-services - is supporting different
projects to produce unified recommendations and solutions.

National level recommendations for smart cards

The protocols for those cards, and the exact security requirements for the services, are not yet fully defined.
Different solutions exist at European and International levels, some standardized and other proprietary.

As a minimum, the receiver shall be compatible with:
- citizen’s service cards;

- conditional access smart cards.

This compatibility can be reached by different means:
a single smart card reader (ISO 7816) with the different protocol stacks implemented;
a smart card reader and a Common Interface slot;
a Common Interface slot populated with a smart card reader module.

In case A, switching between service card and conditional access card shall not require rebooting of the
receiver or a multi-menu navigation Selection of the active conditional access may be done through the set-
up menu. In case C, the smart card reader shall be provided as a default. In all cases mentioned above (A, B
and C), it is recommended that the smart card reader be compatible with the EMV specification for banking
terminals.

For non-CA services, the receiver shall implement the SATSA proposal by Sun Microsystems Inc., which is
supported by the current MHP specification.

Public promotion of T-government projects

To encourage the uptake of T-government, the Ministry of communications and the Ministry for Innovation
Technologies have launched a funding scheme for projects presented by public administration, as well as
service and utility providers. Financing, overall management and supervision of projects have been assigned
to Fondazione Ugo Bordoni and CNIPA. Two categories of projects are funded: (a) those privileging
simplicity and effectiveness of use, by as many citizens as possible; (b) those targeting innovative solutions
like authentication, authorisation of users, on-line payments (based on use of smart-cards) and always-on
return path (xDSL, GPRS, UMTS). Projects are entitled to funding after passing an evaluation procedure.
Real-time broadcast of developed services with real user panels is required as a working commitment for
successful projects.

At the moment of writing, more than 34 millions of Euros of public funds have been assigned as
co-financing to projects enforced by local administrations in cooperation with broadcasters and third parties.

RAL is actively participating, in cooperation with local administrations (Regione Emilia Romagna, Comune
di Roma, Regione Lombardia and Comune di Reggio Calabria), to four projects that received a very high
ranking in the evaluation procedure from the Public Authority, and for which the planned total investments
(from partners and from the Government) amounts to about 6 millions of Euros.

Cooperating while competing

A key factor for the success of DTT in Italy so far has been close cooperation among all stakeholders, from
the same and from different categories (service providers, content providers, network operators, telecom
operators).

Cooperation has been strongly encouraged by the Government, by mandating Fondazione Ugo Bordoni (an

independent research and consultancy institute closely cooperating with the Ministry of Communications for

several decades), to set up the following collaborative initiatives:

- DGTVi, the association of digital terrestrial broadcasters;

- Ambiente Digitale, the association of interactive content providers and interactive application
developers;

- Sistema Digitale, the association of equipment manufacturers, of middleware providers and system
integrators.
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It is worth noting that the above initiatives put together in excess of 100 stakeholders, thus showing that
Interactive Digital Terrestrial Television has got the focus of the entire ICT sector and is considered a good
business potential by a high number of enterprises in Italy.

Dgtvi (www.dgtvi.it)

This association includes four national digital broadcasters (RAI, Mediaset, Telecom Italia, D-Free), a long-
established association of national and local analogue broadcasters (FRT) and Fondazione Ugo Bordoni.
The main mission of the association is to promote the uptake of DTT in Italy by harmonising potentially
diverging approaches, by ensuring interoperability of decoders, conformance to standards and security of
OTA applications/services, and by communicating with all stakeholders of the value chain and with final
users. The activity of the association results in the publication of technical specs (like for instance, the
D-Book, a localised consolidation of DVB and MHP specifications for set top boxes) and in the organisation
of communication events of major impact for policy makers and opinion leaders.

Ambiente Digitale (www.ambientedigital e.it)

This association includes network and telecom operators, CE manufacturers, software corporations and
public bodies; and its network relies on more than 160 companies active in the digital weaving factory.

The goals of the association include the development of an application service market, new ways of
interacting and browsing, the definition of best practices in DTT service design, development and offering.
The association is also willing to harmonise services, applications and software platforms and user interfaces
to services for better usability. Stressing the specificity of interactive DTT with respect to the WEB (too
complex for most citizens) is also within the goals of the association.

Sstema Digitale (www.sistemadigital e.it)
The association aims at promoting the development of DTT devices and equipment, in the interest of the
users and in respect of competition and fair interest of stakeholders. Monitoring evolution of technology,

planning roll-out of new technologies, interacting with public institutions and monitoring the ICT
multimedia and interactive market are also activities within the scope of the association.

Boosting the switch-over process

To boost the switch-over process, anticipated switch-off is being planned in selected areas of the country
(Sardinia, March 2008, and Aosta Valley, October 2008), identified in regions that are “islands” from a
geographical or an e.m. viewpoint. In these areas, named also “all digital zones” all broadcasters (national
and local) will use their best endeavour to show that digital TV is within everybody’s reach and users are not
going to regret analogue TV. In January 2007, the active operators in the main towns of these regions are
going to definitely and simultaneously turn into digital one of their analogue TV channel each. Complete
switch-off will be synchronously applied by all stakeholders. At the moment of writing, the purchase of
STBs by residents of these areas is being encouraged with special provisions.

Technological evolution and perspectives beyond switch-off

High definition TV. This is no longer a dream, thank to digital encoding and transmission technology and to
flat display technology. In digital technology and with MPEG-2 an HDTV channel will use 10-15 Mbit/s,
thus saturating between 50 and 75% of the capacity of a multiplex. Obviously, in Italy, where there is already
trouble in claiming frequencies to be converted to the digital mode, there is little chance for adoption of
HDTYV before switch-off. Thereafter, there should be enough bandwidth available for HDTV services.At the
moment of writing, at least an HDTV trial has started on a local basis (at RAI labs in Torino, for Winter
Olympics in 2006). Meanwhile, the introduction of MPEG-4/H.264 will make it possible to fit an HDTV
signal in the same bandwidth that is nowadays necessary for an MPEG-2 encode SDTV signal. High
definition may then become “the television” of tomorrow.

Mobile TV in handheld devices. Mobile TV via IP streaming not in GPRS/EDGE/UMTS mode, but in
DVB-H mode, appears an attractive solution.With the adoption of DVB-H a major step towards full
convergence of TV, mobile telephony and Internet will be achieved. The terminal has two radio interfaces,
in the GPRS/EDGE/UMTS spectrum range and in the DVB-H range. Reception of broadcast audio-video
programs occur through DVB-H, while reception of video on demand and specific and private data exchange
occur through UMTS. DVB-H experiments have been launched in late 2004 in Italy (primarily, at RAI
research labs in Torino). At the moment of writing, DVB-H technology-based consumer services have been
made commercially available from major mobile phones operators.
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From the viewpoint of business we will experience a further widening of the value chain. Video content
providers will not intervene only in the broadcast chain, but also in the return channel. Mobile operators may
become content providers on the DVB-H interface too. Digital right management will become a major issue,
in order to preserve motivation in the production of contents of good quality.

8 Japan
8.1 History in Brief

The digital broadcasting system was discussed in Japan by the Telecommunications Technology Council
(TTC) of the Ministry of Post and Telecommunications — MPT (current MIC: Ministry of Internal Affairs
and Communications), and detailed technical matters have been discussed at the Association of Radio
Industries and Businesses (ARIB).

ISDB (Integrated Services Digital Broadcasting) is an emerging digital broadcasting concept. With ISDB,
everything is handled digitally. The three kinds of systems, ISDB-S (Satellite), ISDB-T (Terrestrial) and
ISDB-C (Cable) were developed in Japan to provide flexibility, expandability and commonality for the
multimedia broadcasting services using each network.

Based on the results of field trials, ISDB-T system was found to offer superior reception characteristics; and
consequently, the ISDB-T system was adopted in Japan as the digital terrestrial television broadcasting
(DTTB) system and digital terrestrial sound broadcasting (ISDB-Tgg) system in 1999.

8.2 Time schedulefor digital terrestrial television

Figure 49 shown below presents the time schedule for Digital Broadcasting in Japan.

FIGURE 49
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Digital terrestrial broadcasting was launched in December 2003 in Tokyo, Osaka and Nagoya metropolitan
areas. In addition, digital terrestrial broadcasting has started at the main cities in all other prefectures as of
the end of 2006. The service areas become wider step by step. Analog terrestrial television broadcasting will
be terminated in 2011.

8.3 Frequency Situation

Analog terrestrial broadcasting utilizes MFN (Multi-Frequency Network), a transmission scheme that uses a
different transmitting frequency in each service area. MFN with many transmitting stations is a solution for
delivering programs to the national audience without causing harmful radio interference among service
areas. Approximately 15,000 transmitting stations for analog terrestrial television broadcasting were
constructed throughout Japan. So there are not enough frequencies for digital television broadcasting.

The Japanese Government is undertaking a huge program which will cost around 180 billion Yen (approx.
1.8 billion US $) to move a quantity of analog television stations to the upper part of the spectrum in order to
free up the frequencies for digital television.
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FIGURE 50
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Nine digital TV channels are transmitted from Tokyo tower.
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FIGURE 51
Nine ISDB-T channelsin

Channels

UHF

In the Tokyo area, broadcasters have placed new antennas at a height of 250 m on Tokyo Tower. A
transmitter room was built under the tower's large observatory. In the Nagoya area, a new facility with a
246-m steel tower and a broadcasting station has opened in Seto city. In the Osaka area, broadcasters
installed antennas on their own towers. An overview of these facilities is shown in Fig. 52.

Tokyo area
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FIGURE 52
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8.6 Shipments of 1SDB-T receiversin Japan

Although digital terrestrial broadcasting started only approximately 4 years ago (December 2003), over
25 million ISDB-T receivers have been shipped to date (50 million households in Japan).

Shipment of ISDB-T receivers for fixed reception
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8.7 Technical Characteristicsof | SDB-T

The system compatibility between digital television and digital sound broadcasting is taken into
consideration in ISDB-T. ISDB-T with full segments serves digital terrestrial television broadcasting and
ISDB-Tsg using one segment or three segments serves digital terrestrial sound broadcasting.
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ISDB-T is also capable of providing data broadcasting consisting of text, diagrams, still pictures, and video
image for handheld devices, in addition to high quality pictures and stereo sound. In contrast with digital
satellite broadcasting, it is able to feature detailed local interest information. Furthermore, it has great
potential to diffuse information to mobile multimedia terminals, such as car radios and pocket-sized
receivers.

The following requirements were considered in the development of ISDB-T.

It should:
- be capable of providing a variety of video, sound, and data services;

- be sufficiently robust to any multipath and fading interference encountered during portable or
mobile reception,

- have separate receivers dedicated to television, sound, and data, as well as fully integrated receivers,

- be flexible enough to accommodate different service configurations and ensure flexible use of
transmission capacity,

- be extendible enough to ensure that future needs can be met,
- accommodate single frequency networks (SFN),
- use vacant frequencies effectively, and

- be compatible with existing analog services and other digital services.

To comply with all the specified requirements ISDB-T made use of a series of unique tools such as the
OFDM modulation system associated with band segmentation, which gives the system great flexibility and
the possibility of hierarchical transmission, time interleaving which contributes to achieving the necessary
robustness for mobile and portable reception besides giving the system powerful robustness against
impulsive noise and TMCC (Transmission and Multiplex Configuration Control) which allows dynamic
change of transmission parameters in order to set the system for optimized performance depending on the
type of broadcasting (HDTV, mobile reception, etc).

These unique characteristics make ISDB-T able to provide a wide range of applications such as those
presented in the next chapter.

8.8 Applicationson | SDB-T

In this section some examples of applications on ISDB-T are shown.
HDTYV program in 6 MHz

A HDTYV program requires 6 MHz bandwidth.

FIGURE 54
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Multi SDTV programsin 6 MHz

Three SDTV programs require 6 MHz bandwidth.

FIGURE 55

EPG (Electronic Program Guide)

An Electronic Program Guide which presents program guide information in table form enables a user to
quickly and seamlessly go from a TV channel selection mode to a TV program selection mode.

FIGURE 56
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FIGURE 57
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Data broadcasting provides a variety of information such as anytime news, weather forecast, traffic
information and program related data.
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Internet access

All ISDB-T receivers can access to the Internet.

FIGURE 58

1. Guide & reservation of 2. Guide & rental service of 3. Information of library
soorts facilities citv librarv

HDTV M obile reception

HDTV program broadcasted through the ISDB-T system can be received even in mobile reception. Several
car receivers are on the market.

FIGURE 59
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One-Seg service: TV servicefor handheld/portablereceivers

One-Seg TV service for cellular phones or portable TV receivers was launched in April 2006 in Japan. Such
a terminal with a communications link is able to receive network-linked data broadcasting.

FIGURE 60

Human-friendly broadcasting services

Digital broadcasting has a variety of forms, from textual data and diagrams to regular video and audio data.
It is intended to exploit this diversity to provide human-friendly broadcasting services that would be

accessible to everyone, including the elderly and people with physical impairments.

FIGURE 61




190 I. UIT-R BT.2140-10F
8.9 Outline of ISDB-T transmisson scheme, and related ARIB standards, ITU-R
Recommendations
TABLE 10
ITU-R
Item Contents ARIB Recommen-
standards .
dations
Video coding MPEG-2 Video (ISO/IEC 13818-2) STD-B32 BT.1208
Audio coding MPEG-2 AAC (ISO/IEC 13818-7) STD-B32 BS.1115
Data broadcasting BML (XHTML), ECMA Script STD-B24 BT.1699
. STD-B10, BT.1300,
Multiplex MPEG-2 Systems (ISO/IEC 13818-1) STD-B32 BT.1209
Conditional access Multi 2 STD-B25 —
Transmission ISDB-T transmission
Channel Bandwidth 6MHz, 7MHz, SMHz
Modulation Segmented OFDM (13 segment / ch)
Mode, Mode: 1,2,3
guard Guard Interval ratio : 1/4, 1/8, 1/16, 1/32
Carrier Modulation QPSK,16QAM,64QAM, DQPSK BT.1306
Convolutional code STD-B31 Svstem C
Error Inner . y
. (Coding rate : 1/2,2/3, 3/4, 5/6, 7/8)
correction
Outer (204,188) Reed-Solomon code
Frequency and time interleave
Interleave o
Time interleave : 0 - 0.5 sec
Information bit rate 6MHz : 3.7 — 23.2 Mbit/s
(depends on 7MHz : 4.3 —27.1 Mbit/s
parameters) 8MHz : 4.9 — 31.0 Mbit/s
Receiver ISDB-T receiver STD-B21 —
Operational guideline ISDB-T broadcasting operation TR-B14 —

8.10 Emer gency war ning by broadcasting

Early warning against massive natural disasters such as earthquakes, tsunami, hurricanes and volcanic
activity, is a very effective measure for those who may suffer from the effects. Emergency warning by
broadcasting is very effective to inform many people of the event and its related information for defending
their lives and properties from disaster. In this chapter some emergency warning systems using broadcasting
are shown.

8.10.1 Automatic activation of handheld receivers by EWS (Emergency Warning System) signals
(See Recommendation I TU-R BT/BO.1774)

The Emergency Warning System (EWS) described in Recommendation ITU-R BT/BO.1774 enables a public
warning to be made in the case of emergency due to disasters etc. through analog radio and/or analog TV
sound channels. As analog broadcasting is one of the most widespread broadcasting services, it is quite
effective to make the public warning using this method.

Digital terrestrial broadcasting has an emergency warning mechanism similar to that of analog broadcasting.
Broadcasting differs from communications in that it can send information to a large number of handheld
receivers at the same time. The ability to activate handheld receivers to receive emergency information
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would lead to a reduction in the damages caused by a disaster. For this to be effective, a handheld receiver
would have to be in constant stand-by mode for the EWS signals, but if the power consumption were too
high, it would be difficult to maintain stand-by for a long time.

To solve this problem, a low-power-consumption EWS signals stand-by circuit that can maintain stand-by
for the digital terrestrial broadcasting EWS signals has been studied.

Figure 61 shows handheld receiver activation using EWS signals of digital terrestrial broadcasting.

An EWS signal is indicated by bit 26 of the TMCC (transmission and multiplexing configuration control)
signals comprising 204 bits in System C of Recommendation ITU-R BT.1306-3. In the case of Mode 3
(number of carriers: 5,617), the number of TMCC carriers is 52 in total for 13 segments, or four carriers per
segment. The TMCC signals modulated by differential binary phase shift keying (DBPSK) are transmitted at
an interval of approximately 0.2 s.

To achieve remote activation, the EWS signals in one or more TMCC carriers are to be continuously
monitored by each receiver. Furthermore, continuous monitoring shall be achieved without substantially
shortening the stand-by time of handheld receivers. To reduce the power consumption, a dedicated stand-by
algorithm is introduced that:

a) extracts only TMCC carriers, and

b) monitors only the EWS signals by limiting time slots.
The function for EWS stand-by with very low power consumption has been verified.

The remote activation technique which uses the EWS signals in TMCC can also be applied to the fixed
receivers in System C of Recommendation ITU-R BT.1306-3. Many existing TV receivers are able to
receive the EWS signal. In the case of analog TV receivers, they turn on automatically when the TV receiver
detects the EWS signal even if the switch is off, and the viewer can obtain the urgent information. However,
digital TV receivers can receive this signal only when the switch of the TV receivers is turned on under the
current situation. Fundamentally, the operation when the EWS signal is received is established by the
product specification of each manufacturer.

FIGURE 62

Handheld receiver activation using EWS signals
of digital terrestrial broadcasting
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8.10.2 Earthquake and Tsunami information servicesvia data broadcasting

In January 2007 Japan began offering earthquake and tsunami information via data broadcasts, using three
delivery media—BS (broadcast satellite) digital broadcasts, terrestrial digital broadcasts, and terrestrial
digital broadcasts for mobile receivers (One-Seg). The features of this new “earthquake and tsunami
information” service are that it enables people to get information about earthquakes that have just occurred
or past earthquakes, and to rapidly learn of any impending danger due to a tsunami following an earthquake.

The content of “earthquake and tsunami information” via data broadcast is based on the information obtained
from the Japan Meteorological Agency (JMA). The data broadcast content production system (hereinafter
“production system”) processes data received from outside the station and automatically produces content in
BML format*. The content that is automatically generated by the production system is registered to the data
broadcast transmission system and then broadcasted. Earthquake and tsunami information is also produced
automatically.

In the case of “earthquake and tsunami information” content, data delivered to the broadcaster from the IMA
is first received by the “earthquake tsunami database system” which is commonly used by broadcasters for
managing earthquake and tsunami information. Then, data is transferred to the “earthquake tsunami gateway
(GW)” which is a dedicated system developed for “earthquake and tsunami information” content. The GW
converts the data to data broadcast-ready format and sends it to the production system. Thus, content is
produced automatically. The system configuration for “earthquake and tsunami information” service is
shown below.

FIGURE 63
System configuration for earthquake and tsunami information
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The “earthquake and tsunami information” service consists essentially of six kinds of screens. These are
“Earthquake occurrence notification,” “Latest earthquake information,” “Most recent earthquakes,”
“Tsunami Warnings/Advisories,” “Tsunami- Related earthquake information,” and “Tsunami monitoring
information.” At the bottom of each screen are buttons for moving to other screens, and viewers can use a
remote controller to switch between any of these screens.

* BML is an XML-based data content format as described in Recommendation ITU-R BT.1699, originally
developed by the ARIB.
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Within a month of the commencement of earthquake and tsunami information services in January 2007,
there were five occurrences of earthquakes of intensity 3 or higher, and information on these earthquakes
was delivered via data broadcasts. On each occasion, the automatic production function to enable data
broadcasts immediately after they occur worked effectively to enable the earthquake information to be
broadcast rapidly. Due to the large volume of information involved in reporting earthquake magnitudes for
areas throughout Japan, on regular TV services viewers sometimes fail to see the information relevant to
their areas of residence. The data broadcasts, in contrast, were found to be extremely useful, because they
enabled people to display relevant information after the broadcast was made, using their remote controllers.
So the service is very helpful for this reason, too.

8.10.3 Broadcasting earthquake early warning

The Japan Meteorological Agency has introduced an Earthquake Early Warning system, which can alert
people to an approaching earthquake upon detecting its initial small-scale vibrations (Primary waves) and by
getting an estimated fix on its epicentre and magnitude (scale). The system can predict such factors as the
amount of time remaining until the arrival of the earthquake’s main and potentially destructive vibrations
(Secondary waves), and the intensity (degree of jolting). The Agency will issue an Earthquake Early
Warning in the event the earthquake is likely to have a minimum intensity of 5 on the Japanese scale of
intensity which runs from 0 to 7, alerting people that they can expect severe jolting within the next several or
fifty or so seconds’ time.

Japan Broadcasting Corporation (NHK) has developed a system for relaying the alerts issued by the
Meteorological Agency. The system, which commenced operation on 1 October 2007, can relay alerts
nationwide via all of NHK’s radio and television channels.

Any Earthquake Early Warning issued by the Meteorological Agency must be conveyed to the public
promptly and in a readily intelligible format. The system adopted by NHK for relaying such alerts is
characterised by the following features:

1 Alerts are broadcasted on all NHK radio and television channels

Any alert is simultaneously broadcasted on all twelve NHK radio and television channels.

2 The alerts are fully automated

Speed is essential, which means a fully automated system is in place for relaying an alert the moment it is
received from the Meteorological Agency, without any decision or intervention from a member of NHK
staff.

3 A special chime sounds in the event an alert is being issued

A distinctive chime sounds and a CG (computer Graphics) appears on the television screen when an alert is
being issued. The CG provides a map and lists the names of the prefectures that can expect jolting.

The alert is superimposed on all nationwide and local NHK TV broadcasts.

On NHK radio stations, an alert issued from Tokyo will interrupt all nationwide and local broadcasts. The
warning chime is followed by a synthesised voice announcing the prefectures that can expect seismic jolting.

9 Russian Federation

Strategy basics for transition from analogue to digital broadcasting within an individual region (based on
the experience of introduction of DVB-T broadcasting in the Primorsky region of Russia)

Modernization of a regional broadcasting network aims at updating the transmission firmware of the TV and
radio broadcasting network in a region, expanding the range and list of services provided by the broadcasting
operator to the users, increasing revenue for the operator and effecting a phased transformation of such an
operator into an information package provider for the region allowing both commercial and social problems
to be solved.

Overall strategy of updating the regional TV and radio transmission network and transition to digital
broadcasting in the region

As a rule the degree of wear of analogue transmitters operated in the region is pretty high. The useful life of
many transmitters is already over. Replacement of worn-out analogue transmitters by new analogue
equipment appears senseless both from the technological and economic point of view, as in the transition to
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digital broadcasting it will be necessary to replace such new transmitters again with digital ones, this time
long before the end of their useful life. Besides, one cannot see any ways of compensating for such
replacement costs as analogue broadcasting in principle cannot support the new information services and
products that the population would be prepared to buy and that could generate additional revenue for
broadcasting operators. In this connection it seems worthwhile making the transition to digital broadcasting
in the region without delay.

It is evident that transition to digital broadcasting should be effected within the framework of current
frequency arrangements, that is digital TV programmes should be broadcast in the same frequency bands as
analogue broadcasting formerly. This means that overnight transition to digital broadcasting should be
accompanied by stopping analogue broadcasting of the same programmes within the coverage area where
such transition takes place.

It goes without saying that overnight transition to digital broadcasting is not possible without equipping the
population with digital receivers, i.e. subscriber set-top boxes (STBs). Transition to digital broadcasting can
only be effected provided that every subscriber has such an STB, so that in the transition process no small
group's interests suffer. A broadcasting operator is not responsible for the provision of STBs to the
population. Without going in detail on the organization of such provision one should mention that this
problem must be solved through local funding under a comprehensive target programme implemented by the
regional administration with the help of private investments. Thus the financial burden should be distributed
between the commercial structures of the region the overwhelming majority of which is interested in new
advanced interactive multimedia infocommunication services and products (including e-commerce and
e-banking systems) supported by digital broadcasting. Introduction of such systems within a united regional
information system (to be described below) may give a powerful impetus to business development in the
region with the corresponding growth of commercial structures' turnover and revenues.

As for providing STBs for digital broadcasting to the population, this should be done according to a uniform
schedule approved by the administration and coordinated with the broadcasters in one transmitter
broadcasting coverage zone after another. Under the schedule, STBs should be provided to all rather than
part of the people residing within one coverage zone, then another and so on. This will ensure the possibility
of making a final transition to digital broadcasting in the region successfully. The STBs themselves are
multipurpose interactive terminals capable of supporting a wide range of modern interactive information
services and products besides broadcasting.

It is clear that transmitters replacing the old worn-out analogue ones should be hybrid, i.e. equally capable of
operating both in analogue and digital broadcasting mode. At the first stage such a newly installed
transmitter will operate in analogue mode. Later on when the population in the coverage zone is 100%
equipped with STBs the transmitter will go over to digital mode with the DVB-T modulator switched on and
the driver replaced (it is desirable to have both devices supplied in a complete set with the transmitter). It
goes without saying that at the first stage the transmitter will broadcast only those programmes that used to
be broadcast for the given coverage zone in analogue mode. Thus the next problem that arises is of most
importance for urban areas where several TV programmes can be received within one coverage zone. In each
broadcasting zone several analogue programmes broadcast by different transmitters may be received. Digital
broadcasting is multiprogram, i.e. one digital transmitter will broadcast all those programmes that used to be
broadcast by several analogue transmitters. Thus only one “head” analogue transmitter should be chosen out
of the group for the coverage zone to be replaced by hybrid equipment. The transmitter should be connected
with MPEG-2 signal feeder lines for all the TV programmes broadcast for the given coverage zone. All the
signals should be joined together in a multiplexer into an MPEG-2 transport flow and fed into the DVB-T
modulator. After this the transmitter may be switched over to the digital broadcasting mode and the analogue
broadcasting of other transmitters may be stopped and dismantled.

It is clear that transition to digital broadcasting should entail an increase in the number of programmes
provided to the population. As a result the situation should emerge when the regional programme package
(i.e. all the programmes that are currently broadcast to at least part of the population of the region) will be
accessible to every TV viewer. Of course with time the package should be expanded gradually with new
commercial programmes (including pay programmes) and with free regional programmes of social and
informational importance. To achieve this it is necessary to solve the problem of constructing a full regional
network of TV programmes supply and distribution, i.e. when each programme received in the region via
satellite channels or produced in the region itself would be supplied to every transmitter (or a group of
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transmitters) operated in the region. The problem can be best solved on the basis of a fibre-optic line laid in
the region and running through its major populated areas. Fibre-optic line branches, i.e. TV programmes
supply lines to other populated areas of the region, should be based on the exiting radio relay lines or MMDS
systems. Moreover the radio relay lines must be updated to transmit digital data streams. This can be done
through using modems and MUXes ensuring the transmission of digital data streams along the existing radio
relay lines at the rate of 51 Mbit/s. The equipment will digitize the radio relay lines and at the same time the
UHF equipment installed will remain intact. In many cases MMDS systems can also be used to bring digital
broadcasting programmes to home cable networks. Naturally to expand the digital broadcasting programmes
package broadcast to the population it is necessary to install some additional digital transmitters. However it
is important that reception of digital broadcasting programme packages from several DVB-T transmitters by
outdoor antennas in many cases may be ensured without amending the existing home cable networks.

The regional programme package may be expanded both through increasing the number of programmes
made up in the region itself and through receiving more programmes via satellite communication channels.

Stages of comprehensive moder nization of the regional TV and radio broadcasting network

Thus with the above approaches the following stages of comprehensive modernization of the regional TV
and radio broadcasting network for transition to digital broadcasting can be defined:

- distribution of DVB-T STB to the population. STB manufacture funding may be effected within a
target programme of the regional administration funded by regional investors. The STBs should be
multifunctional interactive terminals supporting a wide range of modern multimedia services and
products along with broadcasting;

- choosing a “head” transmitter out of the operating ones in each broadcasting zone to be replaced by
a hybrid unit (with analogue broadcasting at the initial stage) with digital signals of all the
programmes broadcast in the area fed to the latter;

- starting digital DVB-T broadcasting of those programmes that used to be analogue from the head
transmitter, stopping analogue broadcasting and dismantling all the other transmitters in the
broadcasting zone with the process going on in one broadcasting zone after another as these are
ready for the change;

- constructing a regional TV programmes supply and distribution network on the basis of fibre-optic
lines and digital radio relay lines, MMDS and cable lines used in the “last mile” section;

- as the regional distribution network is expanded bringing the regional TV programme package (i.e.
all the programmes coming to the region via satellite channels and all the regional programmes) to
each populated area in the region, with further expansion of the range of such programmes,
including new regional ones (regional TV, commercial programmes); installing new DVB-T
transmitters;

- on the basis of digital TV broadcasting, organizing data transmission (including web and web-type
multimedia services) from the very beginning of digital TV broadcasting to provide to the
population modern infocommunication services and products, both socially-oriented and
commercial;

- introducing interactive products from the very beginning of digital TV broadcasting, primarily web
and web-type services on TV broadcasting basis;

- constructing in the region a united interactive information multimedia regional network on the basis
of subscriber's STB with an interactive platform specially designed to take care of the region's needs
and interests and a uniform system of conditional access chosen upon agreement reached between
digital broadcasting operators.

Further development of the TV and radio broadcasting transmission network in the region, expansion of the
range of services and network functions through interactive servicing and provision of multimedia services

Transition to digital broadcasting is not the end of TV and radio broadcasting transmission network
modernization. It goes without saying that more TV broadcasting programmes will bring more revenue for
broadcasting operators. However, the largest source of higher revenues is in the sphere of provision of a wide
range of modern infocommunication services and products on the broadcasting basis to corporate and
individual users. Technologically this can be achieved through encapsulation of multimedia data streams
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(including web and web-type services data) into TV broadcasting digital flows. Reception of the above
services and their data display on the TV screen will be done with the help of digital TV broadcasting STBs.
The same STBs with their software and firmware support return channels organized on telephone lines (on
the basis of built-in dial-up modems) or with xDSL facilities or, provided there are home cable lines, HFC
(hybrid fibre cable) on the basis of the DOCSIS standard (built-in or external DOCSIS modems connected
with the STBs by Ethernet interface).

Overall description of information and interactive services and products based on digital TV broadcasting.
Theinitial stage of introduction of the services in the region

Enhanced TV and interactive TV are principally new TV broadcasting services that can only be provided on
the basis of digital broadcasting. The concept of enhanced TV envisages pay services with a coded signal
that requires using smart cards and conditional access systems. Private companies leasing equipment from
the operator may provide such services to the population under subscription for pay packages. Moreover the
possibility of free reception of the social programmes package (both national and regional) by the population
remains.

Enhanced TV envisages the technology of pseudo-interactive DVB-T services without a return channel.
These include various information services and reference materials, such as TV — the press, weather
forecasts, ratings, advertisement channels, etc. In transition to digital broadcasting such services may be
provided at once in those populated areas of the region where there is a shortage of telephones and where it
is yet impossible to organize a return channel for full-scale interactive service.

In the towns of the region with sufficient telephone penetration, interactive systems may be deployed on the
basis of a return channel on a telephone line. A return channel can support various e-commerce services, on-
line shops as well as rating votes and population polls that are important socially and may be needed by the
regional administration. At the same time high-rate access to the Internet on dedicated digital DVB-T
channels may be provided. For this a TV viewer will not need a PC as in this case its function will be
performed by the STB for digital broadcasting: it will display web pages on the screen after appropriate
reformatting and rescaling of text and graphic objects in web pages in a way allowing their display on the
screen of a standard definition TV set. The web browser is operated with the help of a cordless keyboard.
Connection does not require any additional time, as the Internet channel is permanently available. In fact the
service is a factor of new quality of life, as television becomes a powerful information gateway concentrating
most advanced information technologies that enable any person regardless of his or her age, education and
social status to be a full-scale member of the global information infrastructure without buying a PC, just with
the help of a familiar TV set. The digital TV broadcasting STB supports the Internet access and e-mail
functions.

At the next stage of deploying a digital TV broadcasting system in the region it becomes possible to extend
the interactive services to remote rural areas with insufficient telephone penetration. This becomes possible
through using return channel cordless DVB-RCT technology.

Construction of a united interactive multipurpose information system on the basis of digital TV broadcasting
inaregion

If there are return channels, the following interactive infocommunication services may be provided on the
basis of digital TV broadcasting to corporate and individual users:

- access to the Internet without using a PC;

- e-trade;

- e-commerce;

- management of a bank account, including execution of commercial transactions at a distance using
a digital signature;

- e-system for ordering municipal services;

- communal utilities payment e-system;

- services base on “video-on-demand” technology;
- cottage industry e-systems;

— e-health;
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- e-learning systems;
- virtual CD-ROM,;
- web games.

All together the above-listed information services may form a united interactive multipurpose information
system implemented on the basis of a single user's interface (browser) and a uniform interactive platform.
Thus a broadcasting operator may become a provider of the service system to corporate and individual users.
It makes sense to shape such systems on a regional basis. For this there should be in the region data
formation centres for corresponding information services, including specialized servers and devices for
encapsulation of the said services in TV broadcasting signals. Server software represents a multifunctional
software package including, in particular, billing modules, modules of interoperation with banking payment
systems, advertising management, mediametrics collection and processing of return (interactive) channels
data, etc. The user part of the software for such a system (browser) is installed in the digital broadcasting
STBs.

Without going into detail concerning the construction and functioning of such a system it is possible to point
out its major sources of additional revenues for the operator. These include among others subscription fee
charged on the basis of a conditional access system (implemented through STB smart cards). However, it is
advertisers' payments that constitute the most important source of revenue for the operator of an interactive
information system. Advertising in interactive information systems radically differs from traditional linear
advertising in analogue broadcasting. Its main distinction lies in its target nature (different groups of users
get different advertisements) and in the built-in function of measuring the audience (mediametrics). Actually
STBs can support the following functions:

1 Assignment of a consumer index to the subscriber. When a subscriber is switched in the system a
questionnaire is displayed on the screen with a number of items referring to the subscriber's social status,
age, sex, revenue, interests in various spheres, goods and services of interest, etc. (such a poll may be
repeated in certain periods of time, e.g. annually, to identify the changes, if any). The questionnaire aims at
establishing what type of advertising should be supplied to the subscriber. The questionnaire is based on
multiple choices. A given consumer index is assigned depending on the choice of answers. The index is
forwarded to the operator's server and further on is used to identify the advertising materials to be supplied to
this subscriber.

2 Mediametrics of TV programmes. An STB registers each switch over from one TV channel to
another and certainly the viewing time on each channel. Periodically (say, once a day) the obtained viewing
data is forwarded to the operator's server. The function allows calculation of the exact rather than
approximate rating of TV programmes.

3 Advertising mediametrics. Each payment for goods and services effected by a subscriber with an
STB (supporting the e-payments function) is registered and the information about the type of goods or
services bought is transmitted to the operator's server where the connection between the purchase of the
goods and services and their advertising supplied to the subscriber earlier is analysed. This function is
necessary to appraise the effectiveness of advertising materials.

It is clear that with these functions the operator of an interactive information system obtains data of vital
importance both for TV companies (programme ratings) and advertisers (much higher effectiveness of
advertising thanks to its target character, information about the effectiveness of advertising materials). This
enhances the attractiveness of the system for the TV companies and advertisers and affects the operator's
revenues accordingly.

Another important source of revenue for the operator is payments by commercial structures selling goods
and services within the framework of the e-trade system, as part of the system as a whole. The e-trade system
is in great demand for commercial structures as it enables these to increase significantly their sales. A new
market is open to the sellers - electronic retail sales with immediate payment for goods and services in non-
cash form via e-banking.

TV viewers may choose the goods via the on-line shops system in which they may view video clips of the
goods, order these to be delivered to their homes or not and pay for them with the help of their smart card.
Foreign practice confirms great success of such projects as in addition to convenience and time saving the
customer pays less for the goods than in traditional shops (thanks to lower seller's overheads and non-cash
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payments) and due to that fact that e-payment systems in closed digital TV networks are more reliable than
those on the Internet.

If the above regional interactive information system based on digital broadcasting is established in a region
as a next logical step after overall transition to digital broadcasting in the region, it would also be logical to
base the system of subscription fees on a uniform conditional access system. It goes without saying that such
a system should have an open (socially oriented) component and a commercial component and subscription
fees will be charged only for services provided by the commercial component.

10 Tanzania
Introduction

Tanzania has been addressing the migration from analogue to digital terrestrial broadcasting immediately
after the RRC-04. The Tanzania Communications Regulatory Authority (TCRA), the regulator of
Communications, Broadcasting and Postal sectors participated in the RRC-06 processes. After RRC-06, two
consultation documents were issued followed by workshops, annual conferences and forums aimed at
addressing how digital terrestrial broadcasting will be implemented, managed and regulated in Tanzania.

Important issues addressed, include the way digital television operates and its efficient use of frequency
spectrum resource and its associated value added services.

Furthermore, the Authority has worked out major issues that will guide smooth migration.

Among the measures undertaken by TCRA is the introduction of the Converged Licensing Framework
(CLF) with four (4) major licences, 1. Network Facility Licence, 2. Network Service Licence, 3. Content
Licence 4. Application Service Licence addresses the complex licensing issues associated with digitization.

To realize smooth migration, TCRA produced two consultation documents on digital broadcasting which
were discussed by all stakeholders. National Technical Committee has been formed to handle migration
issues and workout the roadmap to full digital broadcasting in Tanzania.

The consultations, yielded initial framework on the new broadcasting landscape in Tanzania. The new
broadcasting chain landscape is such that, there will be two distinctive features namely, the Content Service
Provider and Signal Distributor who will be charged with multiplexing. There will be two commercial
Multiplex Operators, and one Public Service Multiplex Operator under the initial licensing framework
that will be charged with the responsibility of signal distribution.

Tanzania, a country at the eastern coast of the African continent, spans 1122Sq. Kilometres with a population
of 36 million inhabitants. Tanzania falls under ITU Regionl.There are 26 licensed analogue television
stations, out of which 4 are national coverage, 5 regional coverage (covering ten administrative district areas)
and the rest district administrative coverage.

There are also three (3) licensed digital satellite pay television stations and one digital terrestrial television
operator in the City of Dar Es salaam under a pilot DVB-T project. There are 95 analogue television
transmitters countrywide.

After the two consultation processes between 2005 and 2007, a final document on “The Transition from
Analogue to Digital Terrestrial Broadcasting in Tanzania” addressing the Regulatory and Legal Framework
under which Digital Television will be implemented, managed and regulated. The Authority has so far run an
awareness campaign among the media stakeholders during the consultation process that has come up with
the roadmap for licensing of Multiplex Operators. The Authority has so far achieved the following goals and
is set to licence the pilot project in the financial year, 2008/2009 on a phased approach basis.

In the interim period, the Authority has formed the Work Group on Digital Broadcasting (WGDB) with
experts from broadcasting, spectrum management, ICT development and legal sector tasked to address the
following issues:

- Consider licensing issues of MUX.
- Consider National Plan of Digital Broadcasting and simulcast period.
- Consider Licensing issues of other services like, Mobile TV, IPTV etc.

- Consider and adopt a positional paper on availability of STB.
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- Editing of the final document on Digital Broadcasting in Tanzania.

In April, 2008, TCRA announced an Expression Of Interest (EOI) for prequalification for interested parties
to submit their interest for provision of digital multiplex services in Tanzania. The response was positive.

The Authority has postponed licensing of new television applicants from 2007 in order to audit the UHF and
VHF channels countrywide and plan for digital terrestrial services countrywide during simulcast period. The
digital plan status will be ready before the end of this year.

The digital plan will give detail to the WRC-07 decisions, on smooth implementation of digital
broadcasting.

The Authority is carrying out an exercise of reviewing the Broadcasting Services Act, 1993, Tanzania
Communications Act, 1993 and the Tanzania Communications Regulatory Authority Act, 2003 with a view
of incorporating Digital Terrestrial Broadcasting and Multiplex Operator a legal force.

The Authority will embark on public awareness campaign on digital migration and coordinate with
neighbouring countries on best ways of efficient utilization of spectrum, interference mitigation and
protection of existing analogue services during dual illumination.

Digital Migration Policy in Tanzania
The Tanzanian ICT Policy, 2003 governs the digital migration process in Tanzania.

And the realization of digital dividend prior to WRC 07 by allocating the broadcasting sub band 825.285-862
MHz (about 37 MHz) for CDMA mobile operators realizing digital dividend earlier.

Tanzania’s position during WRC-07 was very clear. It supported new broadcasting band at 470-790 MHz to
promote mobile phone industry as a catalyst to universal access. The mobile industry penetration in the past
few years has dominated the communication market than fixed lines whose roll out has been slowing down.

The Authority is constructively engaging the Government on possibilities of giving out subsidies to
importation of set-top-boxes so as to make them available to common people.

TCRA in collaboration with the Government is setting up policies and recommendations on availability of
set-top boxes. The idea of fees from the dividend is still raw and under discussion.

Migration from Analogue to Digital broadcasting in Tanzania in Tanzania is policy driven. It has taken
TCRA three years to prepare broadcasters for the uptake of digital broadcasting. Worries have been on the
fate of the analogue infrastructure investment and ‘fear’ of revocation of frequency channels by incumbents.
Worries have even been on consumers on the availability of affordable set-top boxes.

Tanzania has adopted phased migration approach. This will help correct mistakes experienced in initial
stages of implementation.

Tanzania will switch off analogue systems by 2015 and the chances of doing it before that time is clear.

Challenges on licensing; There are digital TV products which the Authority is working on the proper
framework to cater for the country’s ICT trend.

There have been concerns during the migration process on existing analogue infrastructure.

During consultations, it was agreed that, the licensed multiplex operator enters into agreement with analogue
broadcasters to use part of their usable infrastructure.

Tanzania is actively participating in all activities pertaining to digital broadcasting in Region 1 of the ITU
and the CTO-Digital Broadcasting Forum in Johannesburg every year. This has been instrumental in having
common migration strategies and has acted as sensitizing machinery among participating African nations.
Even those that have not initiated efforts to migrate from Analogue to Digital broadcasting have been
supported to initiate steps towards migration.

Organizations like Communications Regulatory Authorities of Southern Africa (CRASA) and East African
Communication Regulatory authorities are engaged in efforts aimed at successful implementation of digital
broadcasting.
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11 United States of America
Background

The United States has moved forward aggressively with the implementation of DTV using the ATSC Digital
Television (DTV) Standard, a powerful technology that is transforming the nature of broadcast television
service. This new broadcast transmission standard provides broadcasters with many new capabilities to
serve the public, such as HDTV and standard resolution pictures, multicasting, data delivery, interactive
communication, robust reception modes, and other features. These capabilities provide broadcasters the
technical flexibility and options to compete with other digital media such as cable and direct broadcast
satellite services. The ATSC DTV standard was developed through a lengthy initial specification process
that began in 1987 and its evolution is continuing today, due to the flexibility for extending the digital system
to include new capabilities as technology continues to develop. Coincident with the development of the
transmission technology, the U.S. Government, through actions by its Federal Communications Commission
(FCC) and legislation by the U.S. Congress, has developed public policies under which digital television is
being implemented.

The U.S. Government is implementing broadcast DTV service as a replacement technology for the existing
analog National Television System Committee (NTSC) technology that has been used for transmission of
broadcast television service in the United States since the late 1940s. Under this policy approach, all eligible
existing television stations were provided a second channel to be used for DTV service during a transition
period from the analog to digital operation. This transition period, which began in 1998, is intended to
facilitate an orderly change to the digital television technology while taking account of consumer
investments in analog television sets. At the end of this transition period, TV stations will cease analog
transmissions so that all broadcast television service will then be in the digital format. The FCC will also
recover one of each TV station’s two channels at this time. Because operation with the ATSC standard is
very spectrum efficient, it is possible for all of the existing TV stations to operate in a much smaller amount
of spectrum bandwidth, thereby allowing a portion of the existing TV channels 2-69 to be recovered for new
uses. The U.S. Government plan is for all DTV stations to operate on channels 2-51 (the DTV core
spectrum) after the transition ends and to recover channels 52-69 (698 MHz to 806 MHz) for new uses.

After very careful consideration and review in the FCC’s public rule making processes, the Commission
afforded broadcasters great flexibility in the use of their DTT channels. Broadcasters were required at least to
match the hours of operation of their existing analog station. For example, if the analog station operated
24 hours/day, then the digital station would also be required to operate 24 h/day.

Broadcasters were given almost unlimited flexibility in the services that could be offered over their 6 MHz
digital channel. They were required to offer one free-to-air video program service with resolution equivalent
to their existing analog service. Beyond this, they could offer whatever other services they chose on the
digital channel.

The FCC did not impose any requirement that broadcasters offer HDTV, and there is no legal requirement
for U.S. broadcasters to offer HDTV. However, HDTV was the initial focal point of the U.S. transition to
DTT broadcasting, and it has remained the centerpiece application throughout the U.S. deployment.

Pay services were explicitly permitted by the FCC, once a single, free, standard-definition program had been
provided. If broadcasters do use their DTT channel to offer services for which a subscription fee or charge is
required in order to receive service, they are required to pay the U.S. government a spectrum use fee in the
amount of 5% of gross revenues from any such service.

The basic transition plan followed in the U.S. was to require stations affiliated with the four largest TV
networks in the 30 largest cities to implement DTT first, while allowing more time for stations in smaller
cities to make the transition. In addition, public TV stations were given an extra year beyond the deadline
that applied to commercial stations. The FCC’s initial plan applied to approximately 1,600 commercial and
non-commercial (public) stations. Transition planning for low-power TV stations and for translators was
deferred for several years, but has now been completed. Low power TV stations generally will be allowed to
transition to DTV operation on their existing channels. In addition, if they so desire and a channel is
available, low power stations may request a “companion channel” for DTV operation during the transition.
The FCC further stated that it would establish a deadline at the end of the transition for low power stations
that would be after the end of the transition for full service stations.



. UIT-R BT.2140-10F 201

Each station was given a new assignment for its DTT broadcast channel, along with an antenna height,
antenna pattern and maximum radiated power level, in an effort to replicate the station’s analog coverage
area. Assignments for all 1,600 stations were made shortly after the FCC formally adopted the ATSC
Standard and approximately 18 months before the launch of commercial DTT service.

At the request of the FCC, 28 stations in the ten largest cities volunteered to launch DTT service in
November 1998, six months ahead of the deadline established by the FCC. Six months later (May 1999) all
stations in the top 10 markets that were affiliated with the four largest broadcast networks were required to
provide service, and in another six months (November 1999) this requirement was extended to the affiliates
of the four largest networks in all of the 30 largest cities. All commercial broadcasters were required to be
on the air by May 2002 and all non-commercial broadcasters by May 2003. Broadcasters who could not
meet these deadlines were allowed to apply for a six-month extension and in some cases a second six-month
extension under certain circumstances.

The U.S. Congress and the FCC are determined to conclude the transition to DTT broadcasting as rapidly as
possible for a variety of reasons, most notably to recapture 108 MHz of invaluable nationwide spectrum that
will be made available once analog TV transmissions cease. Broadcasters also want to make the conversion
as rapidly as possible in order to eliminate the expense of operating two TV stations in parallel.

In early 2006, legislation was enacted by the U.S. Congress requiring broadcasters to terminate their analog
transmissions by February 17, 2009. This legislation included provision of up to $1.5 billion to subsidize the
purchase by television viewers of digital-to-analog set-top converters that could be used to view DTT signals
on existing analog television receivers.

Each television household would be permitted to apply for up to two $40 coupons that could be used to
purchase such converters, with only one coupon allowed per converter. The price of these converters is
typically about $50 (without a coupon).

The FCC adopted regulations that phased in a requirement for inclusion of ATSC receiving capability
starting with the largest TV sets first, in 2004, and for all sets over 13 inches by July 2007. In November
2005 the FCC amended its rules to advance the date for the completion of the phase-in period to March 1,
2007, and to apply the requirement to all receivers regardless of screen size. Thus, every television set sold
in the U.S. must now contain ATSC DTT reception and decoding capabilities. The U.S. Consumer
Electronics Association predicts that over 100 million integrtaed ATSC DTT receivers per year will be sold
in the U.S. alone by 2009. This is ina addition to ATSC HDTV Set-top boxes and digital to analog
converters.

Although it is not required by the government, all DTV receivers available in the United States are capable
of decoding all ATSC specified video formats. All-format decoding is essential to permit the introduction of
HDTYV - later, if not initially.

While there are no government requirements for DTT receiver performance, on a voluntary basis (and upon
the recommendation of the FCC) the ATSC has adopted a recommended practice giving performance
parameter guidelines for DTT receivers.

Implementation Progress

The United States is now in the final stages of its DTV transition and there have been many challenges that
have been faced and overcome in the period since 1997. In recent years the desire of the U.S. Government to
recover TV channels 52-69 for new uses has given rise to greater emphasis on completing the transition as
rapidly as possible. The FCC has taken a variety of steps to achieve a rapid conclusion to the transition and
to ensure that the benefits and services of DTV broadcasting are available to all Americans. The U.S.
Congress has also enacted legislation that mandates the end of analog television transmissions on February
17, 2009.

DTT broadcasting is moving ahead at a feverish pace. More than 1,700 DTV stations are on the air in
211 metropolitan areas, reaching 99.99% of U.S. television households with at least one digital signal. More
than 90% of households have access to at least five digital signals, and more than 80% have access to at least
eight. In the largest U.S. cities, as many as 23 digital stations are on the air.
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HDTYV programming is widely available, not only via DTT broadcasts, but over cable and satellite systems
as well. Most network primetime and sports programming is now produced in HDTV. Local TV stations are
beginning to offer their local news in HDTV.

Manufacturers throughout the world have responded to this demand by developing and marketing more than
750 different models of HDTV and other ATSC DTT consumer products, using a wide variety of new
display technologies. Competition is frenzied, with prices continuing to fall rapidly and sales skyrocketing.
Since late 1998 when the service was launched and March 31, 2006, more than 30 million units of DTT
consumer products worth more than $50 billion have been sold in the U.S. alone. Moreover, sales are
continuing to grow exponentially, with projected sales for all of 2006 of approximately 20 million units
worth $30 billion.

Standard-definition (SDTV) integrated 27” ATSC receivers are now available for as little as US$299, and
integrated 27 HDTV receivers for as little as US$430. Indeed, prices for HDTVs are converging rapidly
with those for analog color TVs. It is no longer possible to purchase a large-screen analog color TV in the
U.S. They have all been replaced by digital HDTVs. This trend will accelerate and spread to smaller screen
sizes over the next few years as prices continue to fall and as the phase-in of the FCC’s tuner mandate is
completed. Under this regulation, all television receivers sold in the U.S. must have ATSC tuning and
decoding capability by March 2007. As a result, by 2007 an estimated 34 million ATSC receivers per year
will be sold in the U.S. alone, with cumulative sales reaching 152 million by 2009. Such massive sales
volumes will further drive down the price of ATSC receivers, such that many experts believe that within
three or four years, virtually all TV sets sold in the U.S. will be HDTVs, because they will cost no more than
analog color TVs by that time, even at the smaller screen sizes.

In addition to HDTV, broadcasters in the U.S. are using DTT to provide innovative packages of new
services. Some broadcasters are providing multiple simultaneous programs of SDTV. This is especially
important for public broadcasters in achieving their goals to support public education, providing multiple
education programs instead of just one program at one time. Many commercial broadcasters are now
offering a main program in HDTV, plus another SDTV program such as 24-hour news or weather. Some
broadcasters are also pooling their excess capacity to offer basic pay-TV platforms in competition with cable
and satellite systems.

Broadcasters are also beginning to offer various data services using the ATSC family of standards, including
interactive information services.

The U.S. government is planning to complete the transition to DTT broadcasting by February 2009, in order
to free up extremely valuable nationwide spectrum that can be used to promote public safety and national
security, and to support new wireless services that will be engines of economic growth for decades to come.
To support its decision to end analog television transmissions, the U.S. Congress urged the development of
an inexpensive digital-to-analog set-top converter box to permit consumers to view DTT signals on their
existing analog TV sets. Several manufacturers responded, demonstrating prototype converters that are
expected to cost US$50 by 2008, if sold in large quantities.

With respect to reception by portable hand-held receivers or in fast-moving vehicles, the ATSC Standard
was not originally designed to provide this type of reception. Rather, the goal was to deliver the largest
possible payload data rate to the largest service area, to ensure that broadcasters could reach the largest
possible audience with high-quality HDTV images and associated surround sound.

Now that HDTV is firmly in hand, however, U.S. broadcasters are showing increasing interest in receiving
DTV signals in moving vehicles and by pedestrians with hand-held devices. A number of companies have
been working on adding such applications to the ATSC Standard.

Conclusion

The implementation of digital television service based on the ATSC family of standards is moving ahead
dramatically in the U.S. (HDTYV is firmly entrenched, and is replacing analog color television at a rapid
pace. SDTV multicasting and information services are also important and are being expanded, as
broadcasters learn to take full advantage of the rich possibilities of DTT broadcasting using the ATSC family
of standards. A cornucopia of dazzling new consumer products is available, at rapidly falling prices that
make DTT receivers affordable for all socio-economic classes. Continuing improvements in ATSC receivers
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and further extensions and new additions to the ATSC family of standards are laying the groundwork for
additional new services and applications in the future.

The U.S. is now in the final stages of its transition to digital television broadcasting, with a hard date set for
the end of analog transmissions. Ending analog transmissions will mark the end of the transition to DTT
broadcasting, which will permit the recovery of extremely valuable spectrum that will support new wireless
services that will be engines of economic growth for decades to come.

12 Republic of Korea

The Republic of Korea decided digital transition from analogue broadcasting services to provide spectrum
efficient and high quality services. With careful studies and field test, standards to achieve effectively the
digital transition of each analogue media were chosen. For fixed reception at home, high quality services on
large screen display will be major service models but low or intermediate quality acceptable on small and
handheld receivers for mobile reception.

In the Republic of Korea, digital terrestrial television broadcasting was started in 2001, digital satellite
broadcasting in 2002, and terrestrial multimedia broadcasting in 2005. Cable TV is also in service of digital
programs since 2002.

121 Digital TV for fixed reception

Terrestrial television sets may be appropriate receivers to enjoy high definition video and multi-channel
audio with a large screen at home. The Republic of Korea adopted ATSC system in 1997 for digital
transition of analogue television broadcasting in the UHF band according to the policy to obtain high
definition quality within 6 MHz raster and conducted field tests in 1999 and 2000.

There are 160 ATSC transmitters currently installed around the country covering about 92% of territory as of
2006. Several principles were given to digital terrestrial television broadcasters to follow government
policies on digital transition as follows:

Simulcast of analogue and digital broadcasting until analogue switchover
Requirement of minimum time for HDTV programs (annually increasing)
Return of frequencies allocated to analogue television stations

It was not an easy job to find frequencies for digital television stations, because the UHF band from 470-
752 MHz is already occupied with analogue television broadcasting. Hence, the band of 752-806, currently
allocated to fixed and mobile services in Korea, was decided to use for broadcasting services during the
transition time only, but these bands will be returned after analogue switchover. In order to facilitate
frequency assignments, Equalization Digital On-Channel Repeater and Distributed Translator are devised for
ATSC system to use same frequencies.

More than 4 million Set-Top-Boxes, about 23% of households, were sold as of 2006. It is expected to
increase penetration rates of Set-Top-Boxes, since data broadcasting was started in 2005. Data services
provide information on dramas or records of sports games as well as EPG.

12.2 T-DMB for mobile reception

For mobile multimedia broadcasting service, the Republic of Korea developed the video standard, which is
fully backward compatible with the T-DAB, and named as Terrestrial Digital Multimedia Broadcasting
(T-DMB). The specification of T-DMB was standardized as ETSI TS102 427 and ETSI TS 102 428 and
submitted to WP 6M for a new recommendation of mobile multimedia broadcasting by handheld receivers.

T-DMB pilot services were conducted in Band III in Seoul metropolitan area and its vicinity and field test
results showed good mobile reception quality. Field test results were submitted to 6M meeting held in April
2004 and included in the Report ITU-R BT.2049 (see also Doc. 6E/186).

In December 2005, the Republic of Korea launched commercial service of T-DMB in Seoul Metropolitan
area and expanded to the nationwide services in March 2007. Each broadcaster provides two video services
or one video with three audio services within an ensemble and optionally with data services.

The whole territory was divided into seven regions including Jeju Island for business. One national
broadcaster and seventeen regional broadcasters were licensed to serve T-DMB nationllde. It was intInded to
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serve each region with the same frequency and most transmitters are linked with Single Frequency Networks
to cover the wanted regional area. Fortunately, Seoul Metropolitan area is assigned two TV channels, 8 and
12, and served by six broadcasters. In order to allocate frequencies to T-DMB stations, frequencies of
44 analogue TVR in the band IIl were changed after simulation of mutual interference and analysis. The
channel assignment plan in the Band III for the services is shown in Fig. 64.

FIGURE 64
Channel Assignmentsfor T-DMB in Korea
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However some transmitters in southern part do not have same frequencies due to pre-occupied frequencies
for analogue TV stations and some regions consist of Multi Frequency Networks; Channel 7 and Channel 8§
of the south-western region, Channel 7 and Channel 9 of the middle of eastern region, Channel 9 and
Channel 12 of south-eastern region and Channel 8 and Channel 12 of Jeju Island. Hand-over technology was
implemented on receivers for continued reception of a wanted service, even in other ensembles or different
RF channels, while moving into other network.

In order to enjoy T-DMB services even underground, low powered T-DMB gap-fillers, which receive
outdoor T-DMB signals and retransmit, were installed at 294 points to cover the whole lines of Metros in
Seoul.

A variety of commercial receivers for portable or handheld reception are introduced in the market. Since the
launch of T-DMB service in December 2005, 3.14 million receivers are sold in Korea as of 31 January 2007.

Data services such as EPG, TPEG and BWS are in services and interactive services using return channel will
be appeared soon with the cooperation of telecommunication operators. These data services are expected to
produce pay services for business by providing information on traffic jam, stock and even Internet access.
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13 Venezuela
Adoption of standards for digital sound and digital television in Venezuela
Introduction

In order to assist in the selection of Digital Radio and Television systems in Venezuela, the National
Commission of Telecommunications (CONATEL) has created a Digital Radio and Television project,
supported by constant research. Its ultimate goal is advancing the tasks for the introduction of this service,
and thus, making Digital Radio and Television systems in Venezuela a medium-term reality.

Digital Radio and Television project — Development stages

The development of the Digital Radio and Television project involves four (4) stages, as described below:
Sage 1: Feasibility study (technical, economic and legal aspects)

The tasks that comprised the feasibility study —still under development- are the following:

Review of national television and radio stations regarding location, frequency, service quality, technology
and regulatory aspects.

Review of digital radio and television technology development, equipment suppliers, costs, comparison and
selection of the most suitable technology.

Detailed study of the band frequencies that are to be assigned to analog and digital radio and television
stations, with the purpose of optimizing the use of spectrum.

Study of the required investments, economic impact and investment recuperation involved in the switching
from analogical to digital radio and television systems.

Evaluation of foreign experiences regarding this matter, and possible variables for the acceptance of this
technology in Venezuela.

Documental analysis of digital radio and television regulations.
Stage 2: Forum and operating tables

During this stage, contacts are made with companies in charged of the development of digital radio and
television standards, as well as with equipment suppliers and regulation departments, with the cooperation of
domestic radio and television operators.

Sage 3: Trials

Trials help to adopt suitable policies to benefit Venezuela’s technological smooth switch to digital radio and
television. This stage will produce both experimental and regulating experiences:

Trials
Switch to the digital system.
Setting of regulation framework.

In general, domestic and foreign investments for the development of new technologies require a regulation
framework, which will settle the rules for their evolution and put into practice.

The efficient performance of the above-mentioned functions will be a key aspect to plan legally sustained
trials for digital radio and television systems, which can prove trustful and safe for both domestic and foreign
investors. Besides, this option will facilitate the study of spectrum shares, not assigned to digital radio and
television.

Other important legal aspects relate to the obligation to mention the specific spectrum share to be used by the
incumbent. This share can only be used and exploited within the specific cover indicated on a special
permission.

Besides, getting a special permission will not grant expectations of rights to incumbents or preferential rights
whatsoever in getting of a grant for the use and exploitation of the spectrum share necessary for developing



206 . UIT-R BT.2140-10F

all the activities foreseen by the regulations. Once a special permission has expired, its incumbent will not be
able to continue using the spectrum shares assigned, unless they update their permission.

Incumbents with special permission will not obtain any counter-payment from users because of service
rendering during trials. Once the trial is over, they should present a detailed report about the activities carried
out and the results obtained. At any given moment, CONATEL can inspect or supervise the trials.

For the special permission, the interested incumbents will have to indicate the accurate date for the beginning
of trials and the length the trials (up to three months).

If there are justifiable reasons, the beginning of trials can be adjourned unless decided otherwise by
CONATEL. The trials can only be adjourned once.

During the deliberation period, CONATEL can require any concerning information from the incumbents, in
order to evaluate the application. In this case, CONATEL will notify the titular that they have 10 days to
submit their requirements. From the date of the application, CONATEL can interrupt the deliberation period
for ten days. Due to the complexity of the matter, this period can be extended up to fifteen continuous days.

Stage 4: Standards adoption

This stage is the milestone for the digital radio and television adoption process. The fitting of the legislation
in force to the characteristics of the chosen system will provide strength and trust to the process of putting
digital radio and television services into practice in Venezuela.

Appendix 2
to Part 2
1 Definitions
From Radio Regulations.
Section |1 — Specific termsreated to frequency management
1.16 allocation (of a frequency band): Entry in the Table of Frequency Allocations of a given

frequency band for the purpose of its use by one or more terrestrial or space radiocommunication services or
the radio astronomy service under specified conditions. This term shall also be applied to the frequency band
concerned.

117 allotment (of a radio frequency or radio frequency channel): Entry of a designated frequency
channel in an agreed plan, adopted by a competent conference, for use by one or more administrations for a
terrestrial or space radiocommunication service in one or more identified countries or geographical areas and
under specified conditions.

1.18 assignment (of a radio frequency or radio frequency channel): Authorization given by an
administration for a radio station to use a radio frequency or radio frequency channel under specified
conditions.

Section |11 — Radio services
1.19 radiocommunication service: A service as defined in this Section involving the transmission,
emission and/or reception of radio waves for specific telecommunication purposes.

In these Regulations, unless otherwise stated, any radiocommunication service relates to
terrestrial radiocommunication.

1.20 fixed service: A radiocommunication service between specified fixed points.
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1.24 mobile service: A radiocommunication service between mobile and land stations, or between
mobile stations (CV).
1.26 land mobile service: A mobile service between base stations and land mobile stations, or

between land mobile stations.

1.38 broadcasting service: A radiocommunication service in which the transmissions are intended
for direct reception by the general public. This service may include sound transmissions, television
transmissions or other types of transmission (CS).

1.39 broadcasting-satellite service: A radiocommunication service in which signals transmitted or
retransmitted by space stations are intended for direct reception by the general public.

In the broadcasting-satellite service, the term “direct reception” shall encompass both individual reception
and community reception.

1.56 amateur servicee A radiocommunication service for the purpose of self-training,
intercommunication and technical investigations carried out by amateurs, that is, by duly authorized persons
interested in radio technique solely with a personal aim and without pecuniary interest.

157 amateur-satellite service: A radiocommunication service using space stations on earth
satellites for the same purposes as those of the amateur service.

Section IV — Radio stations and systems

161 station: One or more transmitters or receivers or a combination of transmitters and receivers,
including the accessory equipment, necessary at one location for carrying on a radiocommunication service,
or the radio astronomy service.

Each station shall be classified by the service in which it operates permanently or temporarily.
1.62 terrestrial station: A station effecting terrestrial radiocommunication.
In these Regulations, unless otherwise stated, any station is a terrestrial station.

1.63 earth station: A station located either on the Earth's surface or within the major portion of the
Earth's atmosphere and intended for communication:

—  with one or more space stations; or

— with one or more stations of the same kind by means of one or more reflecting satellites or
other objects in space.

1.66 fixed station: A station in the fixed service.

1.66A high altitude platform station: A station located on an object at an altitude of 20 to 50 km and
at a specified, nominal, fixed point relative to the Earth.

1.67 mobile station: A station in the mobile service intended to be used while in motion or during
halts at unspecified points.

1.68 mobile earth station: An earth station in the mobile-satellite service intended to be used while
in motion or during halts at unspecified points.

1.69 land station: A station in the mobile service not intended to be used while in motion.

1.70 land earth station: An earth station in the fixed-satellite service or, in some cases, in the

mobile-satellite service, located at a specified fixed point or within a specified area on land to provide a
feeder link for the mobile-satellite service.

1.71 base station: A land station in the land mobile service.

1.72 base earth station: An earth station in the fixed-satellite service or, in some cases, in the land
mobile-satellite service, located at a specified fixed point or within a specified area on land to provide a
feeder link for the land mobile-satellite service.
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173 land mobile station: A mobile station in the land mobile service capable of surface movement
within the geographical limits of a country or continent.

174 land mobile earth station: A mobile earth station in the land mobile-satellite service capable
of surface movement within the geographical limits of a country or continent.

1.75 coast station: A land station in the maritime mobile service.

1.76 coast earth station: An earth station in the fixed-satellite service or, in some cases, in the

maritime mobile-satellite service, located at a specified fixed point on land to provide a feeder link for the
maritime mobile-satellite service.

1.77 ship station: A mobile station in the maritime mobile service located on board a vessel which
is not permanently moored, other than a survival craft station.

1.78 ship earth station: A mobile earth station in the maritime mobile-satellite service located on
board ship.

1.79 on-board communication station: A low-powered mobile station in the maritime mobile

service intended for use for internal communications on board a ship, or between a ship and its lifeboats and
life-rafts during lifeboat drills or operations, or for communication within a group of vessels being towed or
pushed, as well as for line handling and mooring instructions.

1.80 port station: A coast station in the port operations service.
1.81 aeronautical station: A land station in the aeronautical mobile service.

In certain instances, an aeronautical station may be located, for example, on board ship or on a
platform at sea.

1.82 aeronautical earth station: An earth station in the fixed-satellite service, or, in some cases, in
the aeronautical mobile-satellite service, located at a specified fixed point on land to provide a feeder link
for the aeronautical mobile-satellite service.

184 aircraft earth station: A mobile earth station in the aeronautical mobile-satellite service
located on board an aircraft.

1.85 broadcasting station: A station in the broadcasting service.

1.96 amateur station: A station in the amateur service.

197 radio astronomy station: A station in the radio astronomy service.

1.98 experimental station: A station utilizing radio waves in experiments with a view to the

development of science or technique.
This definition does not include amateur stations.

1.128 television: A form of telecommunication for the transmission of transient images of fixed or
moving objects.

1.129 individual reception (in the broadcasting-satellite service): The reception of emissions from a
space station in the broadcasting-satellite service by simple domestic installations and in particular those
possessing small antennae.

1.130 community reception (in the broadcasting-satellite service): The reception of emissions from a
space station in the broadcasting-satellite service by receiving equipment, which in some cases may be
complex and have antennae larger than those used for individual reception, and intended for use:

— by a group of the general public at one location; or
— through a distribution system covering a limited area.

1134 telecommand: The use of telecommunication for the transmission of signals to initiate, modify
or terminate functions of equipment at a distance.



. UIT-R BT.2140-10F 209

Section VI — Characteristics of emissions and radio equipment

1.137 radiation: The outward flow of energy from any source in the form of radio waves.
1.138 emission: Radiation produced, or the production of radiation, by a radio transmitting station.

For example, the energy radiated by the local oscillator of a radio receiver would not be an
emission but a radiation.

1.139 class of emission: The set of characteristics of an emission, designated by standard symbols,
e.g. type of modulation of the main carrier, modulating signal, type of information to be transmitted, and
also, if appropriate, any additional signal characteristics.

1.140 single-sideband emission: An amplitude modulated emission with one sideband only.

1141 full carrier single-sideband emission: A single-sideband emission without reduction of the
carrier.

1.142 reduced carrier single-sideband emission: A single-sideband emission in which the degree of

carrier suppression enables the carrier to be reconstituted and to be used for demodulation.

1.143 suppressed carrier single-sideband emission: A single-sideband emission in which the carrier
is virtually suppressed and not intended to be used for demodulation.

1.144 out-of-band emission™: Emission on a frequency or frequencies immediately outside the
necessary bandwidth which results from the modulation process, but excluding Spurious emissions.

1.145 spurious emission”: Emission on a frequency or frequencies which are outside the necessary
bandwidth and the level of which may be reduced without affecting the corresponding transmission of
information. Spurious emissions include harmonic emissions, parasitic emissions, intermodulation products
and frequency conversion products, but exclude out-of-band emissions.

1.146 unwanted emissions™: Consist of spurious emissions and out-of-band emissions.

1.146A out-of-band domain (of an emission): The frequency range, immediately outside the necessary
bandwidth but excluding the spurious domain, in which out-of-band emissions generally predominate. Out-
of-band emissions, defined based on their source, occur in the out-of-band domain and, to a lesser extent, in
the spurious domain. Spurious emissions likewise may occur in the out-of-band domain as well as in the
spurious domain.  (WRC-03)

1.146B spurious domain (of an emission): The frequency range beyond the out-of-band domain in
which spurious emissions generally predominate.  (WRC-03)

1.147 assigned frequency band: The frequency band within which the emission of a station is
authorized; the width of the band equals the necessary bandwidth plus twice the absolute value of the
frequency tolerance. Where space stations are concerned, the assigned frequency band includes twice the
maximum Doppler shift that may occur in relation to any point of the Earth's surface.

1.148 assigned frequency: The centre of the frequency band assigned to a station.
1.149 characteristic frequency: A frequency which can be easily identified and measured in a given
emission.

A carrier frequency may, for example, be designated as the characteristic frequency.

The terms associated with the definitions given by Nos. 1.144, 1.145 and 1.146 shall be expressed in the working
languages as follows:

Numbers In French In English In Spanish
1.144 Emission hors bande Out-of-band emission Emision fuera de banda
1.145 Rayonnement non essentiel Spurious emission Emision no esencial
1.146 Rayonnements non désirés Unwanted emissions Emisiones no deseadas
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1.150 reference frequency: A frequency having a fixed and specified position with respect to the
assigned frequency. The displacement of this frequency with respect to the assigned frequency has the same
absolute value and sign that the displacement of the characteristic frequency has with respect to the centre of
the frequency band occupied by the emission.

1151 frequency tolerance: The maximum permissible departure by the centre frequency of the
frequency band occupied by an emission from the assigned frequency or, by the characteristic frequency of
an emission from the reference frequency.

The frequency tolerance is expressed in parts in 100 or in hertz.

1.152 necessary bandwidth: For a given class of emission, the width of the frequency band which is
just sufficient to ensure the transmission of information at the rate and with the quality required under
specified conditions.

1.153 occupied bandwidth: The width of a frequency band such that, below the lower and above the
upper frequency limits, the mean powers emitted are each equal to a specified percentage /2 of the total
mean power of a given emission.

Unless otherwise specified in an ITU-R Recommendation for the appropriate class of emission,
the value of /2 should be taken as 0.5%.

1.154 right-hand (clockwise) polarized wave: An elliptically- or circularly-polarized wave, in which
the electric field vector, observed in any fixed plane, normal to the direction of propagation, whilst looking
in the direction of propagation, rotates with time in a right-hand or clockwise direction.

1.155 left-hand (anticlockwise) polarized wave: An elliptically- or circularly-polarized wave, in
which the electric field vector, observed in any fixed plane, normal to the direction of propagation, whilst
looking in the direction of propagation, rotates with time in a left-hand or anticlockwise direction.

1.156 power: Whenever the power of a radio transmitter, etc. is referred to it shall be expressed in
one of the following forms, according to the class of emission, using the arbitrary symbols indicated:

—  peak envelope power (PX or pX);
— mean power (PY or pY);
— carrier power (PZ or pZ).

For different classes of emission, the relationships between peak envelope power, mean power
and carrier power, under the conditions of normal operation and of no modulation, are contained in ITU-R
Recommendations which may be used as a guide.

For use in formulae, the symbol p denotes power expressed in watts and the symbol P denotes
power expressed in decibels relative to a reference level.

1.157 peak envelope power (of a radio transmitter): The average power supplied to the antenna
transmission line by a transmitter during one radio frequency cycle at the crest of the modulation envelope
taken under normal operating conditions.

1.158 mean power (of a radio transmitter): The average power supplied to the antenna transmission
line by a transmitter during an interval of time sufficiently long compared with the lowest frequency
encountered in the modulation taken under normal operating conditions.

1.159 carrier power (of a radio transmitter): The average power supplied to the antenna transmission
line by a transmitter during one radio frequency cycle taken under the condition of no modulation.

1.160 gain of an antenna: The ratio, usually expressed in decibels, of the power required at the input
of a loss-free reference antenna to the power supplied to the input of the given antenna to produce, in a given
direction, the same field strength or the same power flux-density at the same distance. When not specified
otherwise, the gain refers to the direction of maximum radiation. The gain may be considered for a specified
polarization.
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Depending on the choice of the reference antenna a distinction is made between:
a) absolute or isotropic gain (Gj), when the reference antenna is an isotropic antenna isolated in
space;
b) gain relative to a half-wave dipole (Gd), when the reference antenna is a half-wave dipole
isolated in space whose equatorial plane contains the given direction;

c) gain relative to a short vertical antenna (Gy), when the reference antenna is a linear conductor,
much shorter than one quarter of the wavelength, normal to the surface of a perfectly conducting
plane which contains the given direction.

1.161 equivalent isotropically radiated power (e.i.r.p.): The product of the power supplied to the
antenna and the antenna gain in a given direction relative to an isotropic antenna (absolute or isotropic gain).

1.162 effective radiated power (er.p.) (in a given direction): The product of the power supplied to
the antenna and its gain relative to a half-wave dipole in a given direction.

1.163 effective monopole radiated power (em.r.p.) (in a given direction): The product of the power
supplied to the antenna and its gain relative to a short vertical antenna in a given direction.

1.164 tropospheric scatter: The propagation of radio waves by scattering as a result of irregularities
or discontinuities in the physical properties of the troposphere.

1.165 ionospheric scatter: The propagation of radio waves by scattering as a result of irregularities
or discontinuities in the ionization of the ionosphere.

For all definitions and terminology see the ITU database:

http://www.itu.int/ITU-R/go/terminology-database.
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