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В данном отчете предпринята попытка систематизировать информацию об особенностях использования  VSAT-станций в странах участниках РСС. Рассмотрены основные принципы упрощения процедур частотного обеспечения и применения VSAT-станций в Ku и Ka диапазонах. Разработаны подходы по созданию единой процедуры радиочастотного обеспечения и применения VSAT-станций в Ku и Ka диапазонах частот в странах участниках РСС.
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Введение

В настоящее время развитие рынка VSAT во многих странах тормозит отсутствие простой и доступной процедуры оформления разрешительных документов для создания VSAT-сетей. Необходимость проведения расчетов электромагнитной совместимости, согласования частот с другими ведомствами, проведения международной координации, а также сложная процедура получения разрешений на эксплуатацию VSAT-станций - все это заметно увеличивает сроки получения разрешительных документов для таких станций на территории большинства стран РСС.
Выдача разрешений - это механизм регулирования эффективного использования радиочастотного спектра и предотвращения вредных помех. Однако вмешательство со стороны администраций в части, касающейся установки и использования оборудования, должно быть соразмерным. И администрации, и особенно пользователи, организации розничной торговли и производители выиграют от более свободной от государственного регулирования разрешительной системы использования радиооборудования. 
В данном отчете собрана информация об особенностях использования  VSAT-станций в странах участниках РСС. Представлен международный опыт по регулированию использования VSAT-станций в Ku и Ka диапазонах частот. Рассмотрены основные принципы упрощения процедур частотного обеспечения и применения VSAT-станций в Ku и Ka диапазонах частот. В частности в Российской Федерации на сегодняшний день уже есть ряд упрощенных процедур для таких станций. 
В отчете даны предложения по возможности создания единой процедуры радиочастотного обеспечения и/или применения VSAT-станций в Ku и Ka диапазонах частот в странах участниках РСС, а также поднят вопрос о целесообразности проведения приграничной координации.


1. [bookmark: _Toc350841845]Международный опыт по регулированию использования VSAT-станций в Ku и Ka диапазонах частот

	1.1 Эксплуатационные и технические характеристики VSAT-станций
VSAT-станции могут быть описаны как земные станции, использующие спутниковый ресурс совместно с большим количеством подобных станций. VSAT-станции обычно имеют малые апертуры антенн, относительно малые уровни ЭИИМ, и использование относительно компактного оборудования позволяет легко осуществлять их установку непосредственно у пользователей в любом географическом районе. (см. ОтчетМСЭ-R S.2278 Use of very small aperture terminals (VSATs))


Преимуществами эксплуатационных характеристик VSAT-станций являются:
- необслуживаемый режим работы;
- предусматривается эффективное использование совместного спутникового ресурса;
- дистанционный контроль и управление станцией из центра управления сетью VSAT (ЦУС);
- установка без ограничения на плотность размещения станций;
- гарантия работы станций с требуемым спутником и на нужной частоте, которая обеспечивается авторизованным приемом сигнала от ЦУС. 
К техническим характеристикам VSAT-станций относятся:
- возможность работы VSAT-станций во всех топологиях сетей (не только в топологии «Звезда» с центральной станцией);
- динамическое распределение спутниковой емкости для соответствия различным требованиям;
- обеспечение совместимости с близко расположенными на орбите спутниками;
- возможность VSAT-станций динамически изменять свои параметры (сигнально-кодовую конструкцию, скорость передачи данных и мощность) для улучшения характеристик спутниковой линии;
- возможность использования в различных мультимедийных применениях;
- использование современных спутниковых стандартов (DVB-S2, DVB-RCS и др.) и эффективных технологий в методах кодирования и модуляции; 
- возможность работы в различных диапазонах радиочастот (C, Ku, Ka);
- VSAT-станции обычно отличают от других видов земных станций относительно небольшим размером апертур антенны, которые, тем не менее, способны к работе с близко расположенными спутниками. Фактические значения их диаметров антенны варьируются в зависимости от стандартов региональных или национальных регулятивных органов, спутникового интервала и координационных соглашений, достигнутых со смежными спутниковыми операторами.
Следствием перечисленных характеристик является использование упрощенных процедур лицензирования или освобождение от лицензирования VSAT-станций во многих странах для быстрого размещения и облегченного использования этих станций.
1.2Рекомендации МСЭ-R
Технические и эксплуатационные характеристики VSAT-станций должны удовлетворять следующим Рекомендациям МСЭ-R (таблица 1.1)  

Таблица 1.1 - Основные рекомендации МСЭ-R, нормирующие параметры VSAT-станций
	Рекомендации
МСЭ-R
	Краткое содержание

	S.725


	Технические параметры VSAT-станций должны соответствовать  Рекомендациям МСЭ-R S.726,  S.727 и S.728, а по  функциям контроля и управления Рекомендации МСЭ-R S.729.(​на Примечание. Рекомендация устарела и скоро будет пересмотренаили аннулирована

	S.726


	Максимально допустимый уровень побочных излучений от терминалов с очень малыми апертурами (VSAT) 

	S.728


	Заданы требования по плотности внеосевой ЭИИМ:
- в пределах 3° от ГСО для  14 ГГц  и для кросс-поляризационной компоненты

	S.729


	Приведены требования к  функциям контроля и управления. VSAT-станции должны быть оснащены, как минимум, такими функциями, чтобы обеспечить: 
- запрещение излучения VSAT-станции на этапе первоначального включения и после получения команды «изменение параметра»;
- контроль правильной работы VSAT-станции и приема от Центра управления и контроля сети команд на прекращение излучения и возобновление работы на передачу

	S.1844


	Приведенаэталонная диаграмма направленности при кроссполяризации для станций с линейно поляризованными антеннами очень малой апертуры (VSAT) для частот в диапазоне от 2 до 31 ГГц

	I.571

	Рекомендация содержит общие правила соединения VSAT станций с цифровыми сетями с интеграцией служб

	I.572

	Рекомендация содержит общие правила соединения VSAT станций с коммутируемыми телефонными сетями общего пользования

	S.524

	Заданы требования по плотности внеосевой ЭИИМ  для углов, отстоящих от оси более чем на 2-2,5° в пределах 3° от ГСО для  6 ГГц, 14 ГГц и 30 ГГц

	S.1061
	Рассматриваются методы повышения готовности каналов при работе в диапазонах Ku и Ka, в качестве которых приводятся эффективные меры борьбы с ослаблением в дожде на спутниковой линии при предоставлении услуг высокоскоростной мультимедийной связи

	SM.328

	Рекомендация содержит определения, аналитические модели и другие соображения, касающиеся значений составляющих излучения для различных типов излучений, а также их применения в целях обеспечения эффективного использования радиочастотного спектра

	SM.329
SM.1540
	В Рекомендациях устанавливаются ограничения для нежелательных излучений в области побочных излучений и во внеполосной области. При использовании Рек.SM.329 и  SM.1540 необходимо принять во внимание Рек. SM.328

	SM.853

	Приведен расчет необходимой ширины полосы для различных сигнально-кодовых конструкций

	SM.1138

	Рекомендация служит основой для определения необходимой ширины полосы излучений по амплитуде, частоте и импульсной модуляции для различных видов сигнала. Представляются также примерные расчеты и обозначения излучений.

	S.731

	Приведены единые эталонные диаграммынаправленности (ДН) для кроссполяризации, которые в отсутствие конкретных данных о ДН антенны рассматриваемой ЗС ФСС могут использоваться для изучения вопросов координации частот и оценки помех между спутниковыми системами, а также между ЗС ФСС и станциями других служб, использующих на совместной основе одну и ту же полосу частот

	S.1709
	Даны характеристики радиоинтерфейса, которые могут быть использованы в качестве руководства разработчиками широкополосных спутниковых сетей, включая требования стандартов TIA-1008-A, DVB-RCS (ETSI EN 301 790), ETSI BSM/RSM-A

	S.1782

	Приведены требования к ЗС систем ФСС для глобального широкополосного доступа в интернет. Введены станции со сверхмалыми апертурами антенн – USAT (до 63 см – в Ku-диапазоне (S.728) и до 30 см – в Ka-диапазоне). Определены технические и эксплуатационные характеристики систем ФСС, включающих земные станции с высокой плотностью размещения (ВПФСС)

	S.1783

	Для систем, использующих спутники на ГСО, приводятся наборы параметров существующих и планируемых сетей, включающих земные станции пользователей ВПФСС. Планируется разработать со временем новую базу данных для систем, использующих негеостационарные спутники

	S.465

	В Рекомендации приводятся эталонные диаграммы направленности, которые считаются осесимметричными относительно оси прицеливания и которые при отсутствии конкретной информации о ДНА какой-либо ЗС следует использовать для исследований координации и оценки помех между земными станциями фиксированной спутниковой службы и станциями других служб, совместно использующими одну и ту же полосу частот, а также для исследований координации и оценки помех между системами ФСС.

	S.1855
	В Рекомендации приводятся эталонные диаграммы направленности, альтернативные относительно приведенных в Рекомендации МСЭ-R S.465, которые могут использоваться для антенн ЗС как с круговой, так и не с круговой поляризацией, используемых со спутниками на ГСО и которые могут применяться для координации и/или оценки помех между ЗС в ФСС и станциями других служб, совместно использующими одну и ту же полосу частот, а также при координации и/или оценке помех между системами в ФСС, если нет конкретной информации о диаграмме направленности

	S.1594
	В Рекомендации приводятся максимальные уровни излучения и связанные с ними требования к земным станциям фиксированной спутниковой службы высокой плотности, работающим с геостационарными космическими станциями фиксированной спутниковой службы в диапазоне 30 ГГц



1.3Стандарты ETSI
Основными стандартами ETSI в части VSAT-станций являются следующие гармонизированные стандарты:EN 301428, EN 301459,EN 301360, EN 301489-1, EN 301489-12.

Таблица 1.2 – Гармонизированные стандарты ETSI
	Гармонизированный стандарт EN 301428


	Гармонизированные европейские нормы (EN) для терминалов с очень малой апертурой (VSAT); только передающие, приемопередающие или только приемные спутниковые земные станции, работающие в полосах частот 11/12/14 ГГц и удовлетворяющие существенным требованиям статьи 3.2 Директивы RTTE

	Гармонизированный стандарт EN 301459

	Гармонизированные европейские нормы (EN) для спутниковых интерактивных терминалов (SIT) и спутниковых пользовательских терминалов (SUT), передающих в направлении спутников на геостационарной орбите в полосе радиочастот 29,5-30,0 ГГц и удовлетворяющих существенным требованиям статьи 3.2 Директивы RTTE

	Гармонизированный стандарт EN 301360

	Гармонизированные европейские нормы (EN) для спутниковых интерактивных терминалов (SIT) и спутниковых пользовательских терминалов (SUT), передающих в направлении спутников на геостационарной орбите в полосе радиочастот 27,5-29,5 ГГц и удовлетворяющих существенным требованиям статьи 3.2 Директивы RTTE

	Стандарт EN 301489-1


	Нормирование электромагнитной совместимости и радиочастотного спектра (ERM); стандарт по электромагнитной совместимости для радиооборудования и служб. Раздел 1: Общие технические требования

	Стандарт EN 301489-12


	Нормирование электромагнитной совместимости и радиочастотного спектра (ERM). Раздел 12: Специфические условия для терминалов с очень малой апертурой (VSAT), спутниковых интерактивных терминалов (SIT), работающих в полосах частот от 4 до 30 ГГц в ФСС



В стандартах EN 301428, EN 301459и EN 301360 нормированы следующие требования:
- внеосевые побочные излучения;
- побочные излучения по направлению оси диаграммы направленности антенн  передающих VSAT;
- плотность ЭИИМ внеосевого излучения (кополярной и кроссполяризационной составляющих) внутри полосы рабочих частот;
[bookmark: _Toc478383231]- подавление несущей;
- механическое наведение антенны передающей VSAT;
[bookmark: _Toc478383239]- функции управления и контроля;
- испытание на соответствие техническим требованиям.
[bookmark: _Toc478383311]В стандартах EN 301489-1 и EN 301489-12 установлены требования к  качеству изготовления оборудования, даны критерии оценки качества исполнения при различных внешних  воздействиях на оборудование VSAT.

1.4 Решения СЕПТ
Основными нормативными документами СЕПТ в части применения VSAT –станций являются:
- Директива 1999/5/ЕС по радиооборудованию и оборудованию терминалов электросвязи и признанию их соответствия (Директива RTTE), определяющая существенные требования к оборудованию, необходимость удовлетворения требованиям гармонизированных стандартов, действия официальных органов государств-членов ЕС в случае размещения  аппаратуры на рынках стран-членов ЕС, по вводу оборудования в эксплуатацию и подсоединение к сетям общего пользования;
- Решение ERC/DEC(95)01 от 1 декабря 1995 г. (исправленное 18 марта 2005 г.) по свободному обращению радиооборудования в странах-членах СЕПТ;
- Решение ECC/DEC(03)04 от 17 октября 2003 г. по освобождению от индивидуального лицензирования терминалов с очень малыми апертурами (VSAT), работающих в полосах частот 14,25-14,50 ГГц (Земля-космос) и 10,7-11,7 ГГц (космос-Земля);
- Решение ECC/DEC/(06)03 от 24 марта 2006 г. по освобождению от индивидуального лицензирования спутниковых терминалов с высокой ЭИИМ (HEST), работающих в полосах частот 10,70-12,75 ГГц или 19,7-20,2 ГГц (космос-Земля) и 14,00-14,25 ГГц или 29,5-30,0 ГГц (Земля-космос);
- Решение ECC/DEC/(06)02 от 24 марта 2006 г. по освобождению от индивидуального лицензирования спутниковых терминалов с малой ЭИИМ (LEST), работающих в полосах частот 10,70-12,75 ГГц или 19,7-20,2 ГГц (космос-Земля) и 14,00-14,25 ГГц  или 29,5-30,0 ГГц (Земля-космос);
- Рекомендация ERC/REC(01)07 по гармонизированному режиму освобождения от индивидуального лицензирования для использования радиочастотного спектра.
Множество рекомендаций и решений CEПT можно разделитьна две группы:
- по свободному обращению радиооборудования в странах-членах СЕПТ;
- по освобождению от индивидуального лицензирования спутниковых терминалов.
Таким образом, в соответствии с решениямиECCСЕПТоб освобождении от индивидуального лицензированияспутниковых терминалов все VSAT-станции разделены на три класса:
- VSAT-станции с низкой ЭИИМ - ЭИИМ≤ 34 дБВт;
-VSAT-станции со средней ЭИИМ - 34 дБВт<ЭИИМ≤ 50 дБВт (мощность передатчика не должна превышать 2 Вт);
- VSAT-станции с высокой ЭИИМ - 50 дБВт<ЭИИМ≤ 60 дБВт.

2 Использование VSAT-станций в странах участниках РСС

2.1 Особенности использования орбитально-частотного ресурса
Основная проблема при использовании орбитально-частотного ресурса состоит в том, состоит в том, что некоторые полосы радиочастот в Таблице распределения полос радиочастот (ТРПРЧ)имеют категорию совместного использования (СИ).Это положение ставит задачу разработки условий совместного использования таких полос РЭС различного назначения, что во многих случаях требует проведения научно-исследовательских работ. 
В полосе радиочастот 10,7-11,7 ГГц возможно возникновение взаимных помех между РЭС фиксированной службы (радиорелейные станции), подвижной службы и VSAT-станциями. 
В полосе радиочастот 14,0 – 14,3 ГГц возможны помехи между VSAT-станциями и РЭС радионавигационной службы, а в полосе радиочастот 14,3 – 14,5 ГГц - между VSAT-станциями и РЭС радионавигационной службы иподвижной службы.
В таблице 2.1 приведено  распределение полос радиочастот между радиослужбами в Ка и Ku диапазонах в странах РСС.


Таблица 2.1 – Распределение полос радиочастот МСЭ-R (Район 1) и стран РСС в Kuи Kaдиапазонах
	Регламент
радиосвязи
МСЭ (Район 1)
	Основное применение в странах РСС
	Таблица распределения полос частот между радиослужбами в странах РСС

	10,7-11,7 ГГц
ФИКСИРОВАННАЯ, 
ФИКСИРОВАННАЯ 
СПУТНИКОВАЯ (космос-
Земля)5.441 5.484A
(Земля-космос)5.484
ПОДВИЖНАЯ, 
 за исключением 
воздушной подвижной
	РЭС фиксированной службы.
Радиорелейные станции.
РЭС фиксированной спутниковой службы.
РЭС подвижной службы 
(за исключением воздушной подвижной)
	10,7-11,7 ГГц
ФИКСИРОВАННАЯ, 
ФИКСИРОВАННАЯ 
СПУТНИКОВАЯ
(космос-Земля)5.441 5.484A
(Земля-космос)5.484
ПОДВИЖНАЯ, 
за исключением 
воздушной подвижной

	12,5–12,75 ГГц
ФИКСИРОВАННАЯ 
СПУТНИКОВАЯ (космос-
Земля) 5.484A
(Земля-космос)

5.494 5.495 5.496
	РЭС фиксированной спутниковой службы
РЭС фиксированной службы
РЭС подвижной службы 
(за исключением воздушной подвижной)
	12,5–12,75 ГГц
ФИКСИРОВАННАЯ 
СПУТНИКОВАЯ (космос-
Земля) 5.484A (Земля-
космос)

5.496

	14,0-14,25 ГГц
ФИКСИРОВАННАЯ 
СПУТНИКОВАЯ (Земля-
космос)5.457A 5.457B
5.484A 5.506 5.506B
РАДИОНАВИГАЦИОННАЯ 
5.504
Подвижная спутниковая
(Земля-космос) 5.504В 
 5.504С 5.506А
Служба космических 
исследований
5.504А 5.505

	РЭС фиксированной спутниковой службы, включая земные станции наморских и воздушных судах.
Земные станции по 
технологии VSAT.
Репортажные земные станции (полоса 14,0-14,5 ГГц).
РЭС радионавигационной службы.
РЭС подвижной спутниковой службы (полоса 14,0-14,5 ГГц).
РЭС службы космических исследований
	14,0-14,3 ГГц
ФИКСИРОВАННАЯ 
СПУТНИКОВАЯ (Земля-
космос) 5.457А 
 5.484А 5.506 5.506В
РАДИОНАВИГАЦИОННАЯ 
5.504
Подвижная спутниковая 
(Земля-космос) 5.506А
Служба космических 
Исследований
5.504А

	14,25-14,3 ГГц
ФИКСИРОВАННАЯ 
СПУТНИКОВАЯ(Земля-
космос) 5.457А  5.457В 
5.484А 5.506 5.506В
РАДИОНАВИГАЦИОННАЯ
5.504 
Подвижная спутниковая 
(Земля-космос) 5.504В 
 5.506А 5.508А
Служба космических 
 исследований5.504А 5.505 5.508 
	РЭС фиксированной спутниковой службы, включая земные станции наморских и воздушных судах.
Земные станции по технологии VSAT.
Репортажные земные станции (полоса 14,0-14,5 ГГц).
РЭС радионавигационной службы.
РЭС подвижной спутниковой службы (полоса 14,0-14,5 ГГц).
РЭС службы космических исследований
	14,25-14,3 ГГц
ФИКСИРОВАННАЯ 
СПУТНИКОВАЯ (Земля-
космос) 5.457А 5.484А 5.506 
5.506В
РАДИОНАВИГАЦИОННАЯ 
5.504 
Подвижная спутниковая 
(Земля-космос) 5.504В 
5.506A 5.508А
Служба космических 
исследований
5.504A 

	14,3-14,4 ГГц
ФИКСИРОВАННАЯ, ФИКСИРОВАННАЯ 
СПУТНИКОВАЯ(Земля-
космос)5.457А  5.457В 
5.484А 5.506  5.506В
ПОДВИЖНАЯ,за 
 исключением
 воздушной подвижной 
Подвижная спутниковая 
 (Земля-космос) 5.504В 
5.506А 5.509А 
 Радионавигационная 
спутниковая 
 5.504А

	РЭС фиксированной спутниковой службы, включая земные станции наморских и воздушных судах.
Земные станции по технологии VSAT.
Репортажные земные станции (полоса 14,0-14,5 ГГц).
РЭС радионавигационной службы.
РЭС подвижной спутниковой службы (полоса 14,0-14,5 ГГц).
РЭС службы космических исследований.
РЭС фиксированной службы
	14,3-14,4 ГГц
ФИКСИРОВАННАЯ,ФИКСИРОВАННАЯ 
СПУТНИКОВАЯ (Земля-
космос) 5.457А  5.484А 
5.506  5.506В
ПОДВИЖНАЯ, 
за исключением
воздушной подвижной 
Подвижная спутниковая
(Земля-космос) 5.504В 5.506А
Радионавигационная 
спутниковая
5.504А

	14,4-14,47 ГГц
ФИКСИРОВАННАЯ, 
ФИКСИРОВАННАЯ 
СПУТНИКОВАЯ(Земля-
космос)  5.547А 5.547В 
 5.484А 5.506 5.506В
ПОДВИЖНАЯ, 
за исключением 
воздушной подвижной 
Подвижная спутниковая 
 (Земля-космос) 5.504B  
 5.506A 5.509A
Служба космических 
исследований (космос-
Земля) 
5.504А
	РЭС фиксированной спутниковой службы, включая земные станции наморских и воздушных судах.
Земные станции по технологии VSAT.
Репортажные земные станции (полоса 14,0-14,5 ГГц).
РЭС радионавигационной службы.
РЭС подвижной спутниковой службы (полоса 14,0-14,5 ГГц).
РЭС службы космических исследований.
РЭС фиксированной службы.
Радиорелейные станции.
РЭС подвижной службы
	14,4-14,47 ГГц
ФИКСИРОВНАЯ
ФИКСИРОВАННАЯ
СПУТНИКОВАЯ (Земля-
космос) 5.457А 5.484А 5.506
5.506В
ПОДВИЖНАЯ, за 
исключением
воздушной подвижной
Подвижная спутниковая 
(Земля-космос) 5.504B 
5.506A 5.509A
Служба космических
исследований (космос-Земля)
5.504A

	14,47-14,5 ГГц
ФИКСИРОВАННАЯ
ФИКСИРОВАННАЯ 
СПУТНИКОВАЯ (Земля-
космос) 5.457А  5.457В
5.484А 5.506 5.506В
ПОДВИЖНАЯ, за 
исключением воздушной 
подвижной
Подвижная спутниковая 
(Земля-космос) 5.504В
5.506А  5.509А  Радиоастрономическая  5.149 5.504А
	РЭС фиксированной спутниковой службы, включая земные станции наморских и воздушных судах.
Земные станции по технологии VSAT.
Репортажные земные станции (полоса 14,0-14,5 ГГц).
РЭС радиоастрономической службы.
РЭС подвижной спутниковой службы (полоса 14,0-14,5 ГГц).
РЭС службы космических исследований.
РЭС фиксированной службы.
Радиорелейные станции.
РЭС подвижной службы
	14,47-14,5 ГГц
ФИКСИРОВНАЯ
ФИКСИРОВАННАЯ
СПУТНИКОВАЯ (Земля-
космос) 5.457А 5.484А 5.506
5.506В
ПОДВИЖНАЯ, за 
исключением
воздушной подвижной
Подвижная спутниковая 
(Земля-космос) 5.506A 
5.504B 5.509A
Радиоастрономическая
5.149 5.504A

	19,7–20,1 ГГц
ФИКСИРОВАННАЯ 
СПУТНИКОВАЯ (космос-
Земля) 5.484A 5.516В
Подвижная спутниковая 
(космос-Земля) 
5.524
	РЭС фиксированной спутниковой службы.
РЭС подвижной спутниковой службы 
	19,7–20,1 ГГц
ФИКСИРОВАННАЯ
СПУТНИКОВАЯ (космос–
Земля) 5.484A 5.516B
Подвижная спутниковая
(космос-Земля)

	20,1–20,2 ГГц
ФИКСИРОВАННАЯ 
СПУТНИКОВАЯ (космос-
Земля) 5.484A 5.516В
ПОДВИЖНАЯ 
СПУТНИКОВАЯ (космос-
Земля)5.524 5.525 5.526 5.527 5.528
	РЭС фиксированной спутниковой службы.
РЭС подвижной спутниковой службы
	20,1–20,2 ГГц
ФИКСИРОВАННАЯ
СПУТНИКОВАЯ (космос-
Земля) 5.484А 5.516В
ПОДВИЖНАЯ
СПУТНИКОВАЯ (космос-
Земля)
5.525 5.526 5.527 5.528

	29,5–29,9 ГГц
ФИКСИРОВАННАЯ 
СПУТНИКОВАЯ (Земля-
космос) 5.484A 5.516В 5.539 
Спутниковая служба 
исследования Земли (Земля-
космос) 5.541
Подвижная спутниковая 
(Земля-космос)
5.540 5.542
	РЭС фиксированной спутниковой службы.
РЭС подвижной спутниковой службы.
РЭС спутниковой службы исследования Земли
	29,5–29,9 ГГц
ФИКСИРОВАННАЯ
СПУТНИКОВАЯ (Земля-
космос) 5.484A 5.516В 5.539
Спутниковая служба
исследования Земли (Земля-
космос) 5.541
Подвижная спутниковая 
(Земля-космос)
5.540

	29,9–30 ГГц
ФИКСИРОВАННАЯ 
СПУТНИКОВАЯ (Земля-
космос) 5.484A 5.516В 5.539 
ПОДВИЖНАЯ 
СПУТНИКОВАЯ (Земля-
космос) 
Спутниковая служба 
исследования Земли (Земля-
космос)5.541 5.543
5.525 5.526 5.527 5.538 5.540 5.542
	РЭС фиксированной спутниковой службы.
РЭС подвижной спутниковой службы.
РЭС спутниковой службы исследования Земли
	29,9–30 ГГц
ФИКСИРОВАННАЯ 
СПУТНИКОВАЯ (Земля-
космос) 5.484A 5.516В 5.539 
ПОДВИЖНАЯ 
СПУТНИКОВАЯ (Земля-
космос) 
Спутниковая служба 
исследования Земли (Земля-
космос) 5.541 5.543
5.525 5.526 5.527 5.538 5.540



Сравнение распределения полос радиочастот между радиослужбами в Таблицах распределения полос радиочастот (ТРПРЧ) стран РСС и РР показывает совпадение распределений для первичных служб в полосах радиочастот Kuи Ka диапазонов.

2.2 Особенности регулирования VSAT- станций в странах участников РСС

Российская Федерация
В Российской Федерации существуют упрощенные процедуры по выделению в диапазонах Ku и Ka полос частот для VSAT-станций и порядку их применения на территории Российской Федерации. Упрощенные процедуры включают: выделение гражданам Российской Федерации и российским юридическим лицам полос радиочастот без оформления частных решений Государственной комиссии по радиочастотам (ГКРЧ) для каждого конкретного типа VSAT-станций, а также использование выделенных полос радиочастот для применения VSAT-станций на территории Российской Федерации без оформления разрешений на использование радиочастот или радиочастотных каналов, при условиях которые описаны в следующем разделе
При этом регистрация VSAT-станций осуществляется предприятиями радиочастотной службы. Регистрация производится на основании разрешения на использование радиочастот или радиочастотных каналов, выданного владельцу Центральной станции сети VSAT, обеспечивающей круглосуточный контроль всех VSAT-станций сети и управление параметрами их излучения.

[image: ]

В Российской Федерации под общее Решение ГКРЧ и, соответственно, под упрощенное регулирование подпадают ЗССС типа VSAT, имеющие следующие основные характеристики:
В Ku-диапазоне:         
Класс 1 - ЭИИМ не более 34 дБВт, мощность передатчика не должна превышать 0,5 Вт, диаметр антенны от 0,6 м до 1,8 м;
Класс 2 - ЭИИМ не более 50 дБВт, мощность передатчика не должна превышать 2 Вт, диаметр антенны от 0,9 м до 2,4 м;
Класс 3 - ЭИИМ не более 60 дБВт, мощность передатчика не должна превышать 20 Вт, диаметр антенны от 1,8 м до 3,8 м.
В Kа-диапазоне:
Класс 1 - ЭИИМ не более 34 дБВт, мощность передатчика не должна превышать 0,5 Вт, диаметр антенны от 0,3 м до 1,8 м;
Класс 2 - ЭИИМ не более 50 дБВт, мощность передатчика не должна превышать 2 Вт, диаметр антенны от 0,6 м до 1,8 м;
Класс 3 - ЭИИМ не более 60 дБВт, мощность передатчика не должна превышать 20 Вт, диаметр антенны от 1,8 м до 3,8 м.

Украина
Украинское законодательство не предусматривает специальной процедуры и требований к установке земных станций спутниковой связи типа VSAT. Установка земных станций спутниковой связи подчиняется тем же правилам, что и для станций других служб.
Присвоение радиочастот для VSAT-станций осуществляется Украинским государственным центром радиочастот. Для этого необходимо получения разрешение на эксплуатацию радиоэлектронного средства. В разрешении на эксплуатацию приводятся данные осуществленного частотного присвоения, которое вносится в Реестр присвоений радиочастот (частотных присвоений). Перед этим необходимо получения заключения по электромагнитной совместимости радиоэлектронного средства

Республика Беларусь
Законодательство не предусматривает специальной процедуры и требований к установке земных станций спутниковой связи типа VSAT.
Регистрация, выдача разрешения на право использования РЧС при эксплуатации РЭС осуществляется Республиканским унитарным предприятием по надзору за электросвязью «БелГИЭ» (РУП «БелГИЭ»).


Республика Молдова
Законодательство не предусматривает специальной процедуры и требований к установке земных станций спутниковой связи типа VSAT.
Операторы станций согласовывают использование радиочастот с Государственным предприятием «Национальный Радиочастотный Центр», который, в свою очередь, ведет учет станций радиосвязи, согласно требованиям национального законодательства.

КыргызскаяРеспублика
Законодательство предусматривает некоторые возможности упрощения процедуры регулирования земных станций спутниковой связи типа VSAT (при топологии сети «звезда», а также в случае последующего выделения частот для новых VSAT-станций только в выделенной полосе частот для использования по всей территории республики при условии согласования с другими операторами связи). 
Учет ведется на основании, поданных на рассмотрение заявлений от операторов связи.

Республика Казахстан
Законодательство не предусматривает специальной процедуры и требований к установке земных станций спутниковой связи типа VSAT.
Операторы связи получают разрешения на использования РЧC (как для HUB станций, так и для VSAT-станций по общим процедурам).

3. Предложения по упрощению процедур частотного обеспечения и применения VSAT-станций в Ku и Ka диапазонах частот в странах участников РСС

3.1 Основные принципы упрощения процедур частотного обеспечения и применения VSAT-станций в Ku и Ka диапазонах частот в пределах отдельной администрации связи РСС 

Российская Федерация
В Российской Федерации для применения упрощенных процедур по выделению полос радиочастот и ввода в эксплуатацию VSAT-станций, основные технические характеристики VSAT-станций должны соответствовать параметрам, показанным для трех приведенных выше классов станций для каждого из KuиKa диапазонов.
Процедура упрощенного регулирования VSAT-станций действует в следующих полосах радиочастот:13750-14103 МГц, 14129-14149 МГц, 14175-14194 МГц, 14242-14500 МГц, 29,5-30,0 ГГц(Земля-космос) и 10950-11200 МГц, 11450-11700 МГц, 12500-12750 МГц,19,7-20,2 ГГц (космос-Земля).
Работа VSAT станций на территории Российской Федерации в указанных диапазонах частот осуществляется через бортовые ретрансляторы космических аппаратов следующих типов:
- Экспресс, Ямал, Купон;
- Интелсат  в орбитальных позициях 60°в.д., 66°в.д., 85,15°в.д.;
- Евтелсат в орбитальных позициях 10°в.д., 16°в.д., 36° в.д;
- GE-23 в орбитальной позиции 172° в.д.;
- ABS-1,-2 в орбитальной позиции 75° в.д.;
- NSS-12 (спутниковая сеть NSS-8) в орбитальной позиции 57 °в.д.,
а также через другие иностранные КА, допущенные в установленном порядке к использованию на территории Российской Федерации

Украина
Применение VSAT-станций  Ku-диапазона в полосах радиочастот 12,5 - 12,75 ГГц, 13,75 - 14,5 ГГц. 
Эксплуатация VSAT-станций, работающих в сети по топологии "звезда", осуществляется согласно техническим параметрам спутниковой сети, указанным в разрешении на эксплуатацию центральной земной станции этой сети. 
В этом случае разрешение на эксплуатацию выдается на каждое радиоэлектронное средство, установленное в месте с конкретными географическими координатами, или на РЭС, которое действует на указанной в разрешении территории без определения условий электромагнитной совместимости с другими РЭС (не требуется получения заключения про ЭМС). Минимальный угол места не должен быть меньше 100.
Применение VSAT-станций Ка-диапазона в полосах радиочастот 18,1 - 21,2 ГГц, 27,5 - 31 ГГц, 27,5 - 31 ГГц.
Эксплуатация VSAT-терминалов осуществляется:
- на основе разрешения на эксплуатацию, которое выдается на каждое РЭС, установленное в месте с конкретными географическими координатами, или на РЭС, которое действует на указанной в разрешении территории без определения условий ЭМС с другими РЭС (не требуется получения заключения по ЭМС);
 -  на безразрешительной основе при условии их включения в перечень РЭС, которые не нуждаются в получении разрешений Украинского государственного центра радиочастот на их эксплуатацию.
	В будущем планируется ввести упрощенные процедуры частотного обеспечения и применения VSAT-станций в Ka диапазоне со следующими параметрами: 
	Диапазон: 18,1 - 20,2 ГГц / 28,1 – 30,0 ГГц.
	Мощность передатчика: до 3 Вт.
	Диаметр антенны: не более 1м.
	ЭИИМ: 50 дБВт.
РЭС используется исключительно в составе сети оператора связи, который имеет соответствующую лицензию на пользование радиочастотным ресурсом  Украины.

Республика Беларусь
В настоящее время в Республике Беларусь не существует упрощенных процедур  частотного обеспечения и применения VSAT-станций в Ku и Ka диапазонах частот по причине отсутствия VSAT-сетей на территории республики.

Молдова
В настоящее время в РеспубликеМолдова не существует упрощенных процедур  частотного обеспечения и применения VSAT-станций в Ku и Ka диапазонах частот.

Кыргызская Республика
Процедура частотного обеспечения упрощается лишь при топологии сети «звезда», т.е. когда все абонентские станции работают  с использованием одинаковых частот, ширины полосы и других технических параметров. Также упрощение возможно лишь в случае последующего выделения частот для новых VSAT-станций только в выделенной полосе частот для использования по всей территории республики. Но, в этом случае, необходимо решить вопрос с другими операторами связи, в том числе и по оплате за использование такой полосы частот. 
Планируется внести изменения в нормативно правовые документы, касающиеся работы Государственного Агентства связи при Правительстве Республики и процедур выдачи частотного присвоения (разрешения), а именно:
если номиналы и/или полосы частот земных станции спутниковой связи предварительно прошли межведомственные и международное согласование по всей территории Кыргызской Республики, то частотные присвоения для эксплуатации земных станций спутниковой связи могут быть выданы на каждый определенный пункт установки до проведения вышеуказанных согласований.

Республика Казахстан
В настоящее время в Республике Казахстан не существует упрощенных процедур  частотного обеспечения и применения VSAT-станций в Ku и Ka диапазонах частот.

3.2 Оценка возможности создания единой процедуры радиочастотного обеспечения и/или применения VSAT-станций в Ku и Ka диапазонах частот в странах участниках РСС

Основой для создания единой процедуры радиочастотного обеспечения VSAT-станций в Ku и Ka диапазонах частот в странах участников РСС является Общая таблица распределения частот этих стран. 
Согласно Общей таблице распределения частот стран участников Регионального Содружества в области связи в полосе 14,0-14,25 ГГц распределена исключительно для фиксированной спутниковой службы. Полоса радиочастот 14,3-14,5 ГГц также распределена и фиксированной службе. В ряде стран (Казахстан, Россия, Украина) полоса 14,0-14,5 ГГц предназначена для совместного использования РЭС различного назначения.
При оценке возможности создания единой процедуры радиочастотного обеспечения и применения VSAT-станций в Ku и Ka диапазонах частот в странах участников РСС необходимо провести следующий комплекс работ:
1. Анализ реальной загрузки РЭС различного назначения частотного ресурса, выделенного на космических аппаратах для организации сетей спутниковой связи, работающих по VSAT-технологии.
2. Разработка условий совместного использования РЭС различных служб  специального назначения с VSAT-станциями гражданского назначения, включая:
- разработку общих технических норм на земные станции спутниковой связи VSAT-сетей, обеспечивающих совместное использование РЭС различного назначения;
- определение полос радиочастот, в которых будут размещены РЭС специального назначения с минимальной плотностью (или полностью отсутствовать);
- определение условий совместного использования РЭС различных служб с VSAT-станциями гражданского назначения и методов уменьшения взаимного влияния РЭС различного назначения.
3. Анализ национальной и международной нормативно-технической и нормативно-правовой базы, определяющей правовую основу для упрощения частотного обеспечения VSAT-сетей на территории государства-члена РСС.
4. Формулировка упрощенного принципа ввода  VSAT-сетей и VSAT-станций в эксплуатацию.
5. Определение перечня мероприятий, необходимых для реализации упрощенного принципа частотного обеспечения и ввода VSAT-сетей и VSAT-станций в эксплуатацию.
6. Определение перечня необходимых нормативных документов, которые необходимо разработать для реализации упрощенной процедуры регулирования VSAT-сетей и VSAT-станций. 
7. Анализ ожидаемого социально-экономического эффекта от реализации упрощенной процедуры ввода в эксплуатацию VSAT-сетей и VSAT-станций в государствах РСС.
 8. Обобщение данных по всем государствам членам РСС. Принятие согласованного решения.
Исходя из особенностей национального распределения полос радиочастот и реальной загрузки РЧС, некоторые этапы могут быть исключены из перечня работ данного государства. 
Для  разработки упрощенных процедур регистрации VSAT-станций могут быть предложены следующие условия и требования:
	- Наличие постоянного централизованного контроля и управления со стороны Центральной станции сети VSAT;
	- Соответствие характеристик VSAT-станций определенным характеристикам, обеспечивающим приемлемые условия совместного использования РЭС различного назначения;
	- Возможность работы в отдельных полосах радиочастот в пределах полос 10,7-12,75 ГГц (предпочтительно 10,95-11,2 ГГц, 11,45-11,7 ГГц, 12,5-12,75 ГГц), 13,75-14,5 ГГц, 17,7-20,2 ГГц (предпочтительно 19,7-20,2 ГГц), 27,5-30,0 ГГц (предпочтительно 29,5-30,0 ГГц);
	- отсутствие требования оформления разрешений на использование радиочастот или радиочастотных каналов;
	- принятие требования к VSAT-станциям не причинять вредных радиопомех и не требовать защиты от радиопомех со стороны действующих РЭС различного назначения служб, имеющих первичный статус;
	- принятие требований к VSAT-станциям относительно размещения вблизи границ аэропортов на определенных расстояниях (в зависимости от класса станции);
- анализ возможности упрощенной регистрации VSAT-станций, используемых абонентами сетей VSAT в ФСС (например, на основании разрешения на использование радиочастот или радиочастотных каналов, выданного владельцу Центральной станции этой сети);
- рассмотреть возможность упрощения процедуры проведения международной координации для стран РСС в определенных полосах радиочастот, либо проведения международной координации по запросу администрации связи или оператора сети VSAT.

Заключение

В данном отчете предпринята попытка систематизировать информацию об особенностях использования  VSAT-станций в странах участниках РСС. Рассмотрены основные принципы упрощения процедур частотного обеспечения и применения VSAT-станций в Ku и Ka диапазонах. Разработаны подходы по созданию единой процедуры радиочастотного обеспечения и применения VSAT-станций в Ku и Ka диапазонах частот в странах участниках РСС.
В настоящее время в Российской Федерации создана нормативно-правовая база регулирования VSAT-станций в диапазонах частот Ku и Ka. В частности, введены упрощенные процедуры получения разрешительных документов для использования VSAT-станций.
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Приложение 1. 
Результаты опроса стран участников РСС по использования VSAT-станцийв Ku и Ka диапазонах

1.1Какая совокупность технических и эксплуатационных характеристик используется (может быть использована)  в национальном регулировании в вашей АС для отличия, VSAT-станции от других земных станций в сетях ФСС.
	Страна
	Ответ

	Российская Федерация
	Технические характеристики VSAT-станций:
•возможность работы VSAT станций в сетях связи любой топологии (радиальной типа «Звезда», узловой, смешанной, «каждый-с-каждым»);
•современные технические характеристики, удовлетворяющие запросам пользователей различных категорий по скорости передачи/приема информации, работе в различных климатических условиях, широкополосному доступу в Интернет и другим мультимедийным применениям;
•применение современных стандартов спутниковой связи (DVB-S2/АСМ, DVB-RCS и др.) с широким набором сигнально-кодовых конструкций (методов цифровой модуляции и помехоустойчивого кодирования);
•динамическая адаптация характеристик VSAT-станций к различным условиям работы, включающая изменение излучаемой мощности, параметров сигнала (режим АСМ), скорости передачи информации;
•малая апертура антенны VSAT-станции, размер которой определяется национальными регуляторными органами, региональными организациями по стандартизации (ETSI, TIA и др.).
Технические характеристики VSAT-станций должны удовлетворять следующим Рекомендациям МСЭ-R: S.725, S.1709, S.1782, S.1783, S.728, S.524, S.726, S.1844, S.731, S.1855, S.465, S.580, S.1428, S.1594, SМ.329, SМ.1540, SМ.328, S.1711, S.1061.
При наличии нескольких Рекомендаций МСЭ-R, регламентирующих технические характеристики земных станций, необходимо руководствоваться правилом: для вновь вводимых VSAT-станций, при наличии различий в требованиях Рекомендаций МСЭ-R, применяются более жесткие значения рекомендуемых параметров.
Эксплуатационные характеристики VSAT-станций:
•возможность установки VSAT-станций непосредственно у пользователей, в офисах компаний, государственных учреждениях и других организациях или на подвижных платформах;
· возможность размещения VSAT-станций в любой географической области без ограничений на плотность размещения таких станций;
· отсутствие постоянного обслуживающего персонала;
· совместное использование общего частотно-энергетического ресурса спутника; 
· соблюдение допустимого уровня помех другим службам в необслуживаемом режиме работы VSAT-станций, достигаемое установлением жесткихтехнических требований к характеристикам VSAT-станций и к системам контроля и управления VSAT-станциями, как внутренней, так и внешней (со стороны Центральной станции сети (HUB)). 
Совокупность технических и эксплуатационных характеристик VSAT-станций определена в следующих документах:
· В Решении ГКРЧ от 27 июля 1998 «О применении на территории Российской Федерации малых земных станций спутниковой связи с диаметром антенн 3,8 м и менее»  земные станции VSAT определены в соответствии с Рекомендацией МСЭ-R S.725.
· ОСТ 45.98-98 «Станции земные вида ВИСАТ (VSAT) спутниковых сетей связи. Основные технические требования».
· Правила применения земных станций спутниковой связи и вещания  единой сети электросвязи Российской Федерации. Часть I. Правила применения земных станций спутниковой связи, работающих через искусственные спутники Земли  на геостационарной орбите. (Утверждены приказом Министерства информационных технологий и связи Российской Федерации от «22» августа 2007 г. № 99).  
· Решениями ГКРЧ от 26.02.2008 «Об упрощении процедур частотного обеспечения и применения земных станций спутниковой связи технологии VSAT на территории РФ» и от 19.02.2010 «О выделении полос радиочастот в Кu диапазоне для VSAT-станций и порядок их применения на территории РФ» определены основные технические параметры VSAT-станций: диаметр антенны, мощность передатчика, ЭИИМ.

	Украина
	В соответствии с государственным стандартом УкраиныДСТУ 3560:2007 «Системы телекоммуникационные спутниковые. Термины и определения понятий»VSAT-станция имеет следующие отличительные признаки:
 приемо-передающая или приемная станция фиксированной спутниковой связи;
станция работает через геостационарный спутник;
станцию устанавливают непосредственно у пользователя;
станция не имеет постоянного обслуживающего персонала;
контроль и управление станцией осуществляется дистанционно;
станции используются в сетях с произвольной топологией;
передача от одной станции к другой станции, как правило, осуществляется через узловую станцию;
как правило, ограничивают диаметр антенны станции значением 3.8 м или соответствующую апертуру, в некоторых случаях возможно использование антенн с диаметром до 7.3 м;
станция оборудуется радиопередатчиком малой мощности и в любом случае, мощность радиопередатчика должна быть ограничена для безопасности.
В регуляторных документах используют следующие характеристики:
диапазон частот;
топология сети;
диаметр антенны;
мощность передатчикаи ЭИИМ.

	Республика Беларусь
	Отличий от других земных станций нет.

	Республика Молдова
	Характеристики станций VSAT – в соответствии с Рекомендацией МСЭ S.725

	КыргызскаяРеспублика
	Вид предоставляемых услуг, используемый диапазон частот

	Республика Казахстан
	Характеристики станций VSAT- в соответствии с Рекомендацией МСЭ S.725


	Страна
	Ответ


	Российская Федерация
	Разделение VSAT-станций на подклассы:
В Ku-диапазоне частотVSAT-станции разделены на три подкласса:
Подкласс 1 - ЭИИМ не более 34 дБВт, мощность передатчика не должна превышать 0,5 Вт, диаметр антенны от 0,6 м до 1,8 м;
Подкласс 2 - ЭИИМ не более 50 дБВт, мощность передатчика не должна превышать 2 Вт, диаметр антенны от 0,9 м до 2,4 м;
Подкласс 3 - ЭИИМ не более 60 дБВт, мощность передатчика не должна превышать 20 Вт, диаметр антенны от 1,8 м до 3,8 м.
В Kа-диапазоне частотVSAT-станции разделены на три подкласса:
Подкласс 1 - ЭИИМ не более 34 дБВт, мощность передатчика не должна превышать 0,5 Вт, диаметр антенны от 0,3 м до 1,8 м;
Подкласс 2 - ЭИИМ не более 50 дБВт, мощность передатчика не должна превышать 2 Вт, диаметр антенны от 0,6 м до 1,8 м;
Подкласс 3 - ЭИИМ не более 60 дБВт, мощность передатчика не должна превышать 20 Вт, диаметр антенны от 1,8 м до 3,8 м.

	Украина
	Нет

	Республика Беларусь
	Пока не планируется.

	Республика Молдова
	не существует/не планируется

	КыргызскаяРеспублика
	Планируется

	Республика Казахстан
	Не существует/не планируется 



1.2Существует (планируется) ли разделение земных станций класса VSAT на подклассы для определения условий упрощения их лицензирования   в Ku и Ka-диапазонах частот с учетом особенностей национального регулирования?

1.3Каким образом ведется учет в стране  земных станций спутниковой связи класса VSAT
	Страна
	Ответ

	Российская Федерация
	Регистрация VSAT-станций, используемых абонентами, осуществляется в Роскомнадзоре.
Регистрация VSAT-станций производится на основании разрешения на использование радиочастот или радиочастотных каналов, выданного владельцу Центральной станции (HUB) сети VSAT, обеспечивающей круглосуточный контроль всех VSAT-станций сети и управление параметрами их излучения.

	Украина
	По выданым разрешениям на эксплуатацию VSAT-станций.
В разрешении на эксплуатацию приводятся данные осуществленного частотного присвоения, которое вносится в Реестр присвоений радиочастот (частотных присвоений). 

	Республика Беларусь
	Регистрация, выдача разрешения на право использования РЧС при эксплуатации РЭС.

	Республика Молдова
	Операторы станций согласовывают использование радиочастот с Г.П. «Национальный Радиочастотный Центр», который в свою очередь ведет учет станций радиосвязи, согласно требованиям национального законодательства.

	КыргызскаяРеспублика
	Учет ведется на основании, поданных на рассмотрение заявлений от операторов связи

	Республика Казахстан
	Операторы связи получают разрешения на использования РЧC (как для HUB станций, так и по VSAT станциям)



1.4Существует (планируется) ли  упрощенная процедура  частотного обеспечения и применения VSAT-станций в Ku и Ka диапазонах частот в Вашей стране?
	Страна
	Ответ

	Российская Федерация
	В Российской Федерации существуют упрощенные процедуры по выделению полос радиочастот для VSAT-станций и порядку их применения на территории Российской Федерации.

	Украина
	Применение VSAT-терминалов Ku-диапазона в полосах радиочастот 12,5 - 12,75 ГГц, 13,75 - 14,5 ГГц.
Эксплуатация VSAT-терминалов, работающих в сети, которая построена по топологии "звезда", осуществляется согласно техническим параметрам спутниковой сети, указанным в разрешении на эксплуатацию центральной земной станции этой сети. В этом случае разрешение на эксплуатацию выдается на каждое радиоэлектронное средство, установленное в месте с конкретными географическими координатами, или на РЭС, которое действует на указанной в разрешении территории без определения условий электромагнитной совместимости с другими РЭС (не требуется получения заключения про ЭМС). Минимальный угол элевации не должен быть меньше 100.
Применение VSAT-терминалов Ка-диапазона в полосах радиочастот 18,1 - 21,2 ГГц, 27,5 - 31 ГГц.
Эксплуатация VSAT-терминалов осуществляется:
на основе разрешения на эксплуатацию, которое выдается на каждое РЭС, установленное в месте с конкретными географическими координатами, или на РЭС, которое действует на указанной в разрешении территории без определения условий ЭМС с другими РЭС (не требуется получения заключения про ЭМС);
     на безразрешительной основе при условии их включения в перечень РЭС, которые не нуждаются в получении разрешений Украинского государственного центра радиочастот на их эксплуатацию.

	Республика Беларусь
	Не существует

	Республика Молдова
	Не существует/не планируется


	КыргызскаяРеспублика
	Процедура частотного обеспечения упрощается лишь при топологии сети «звезда», т.е. когда все абонентские станции работают  с использованием одинаковых частот, ширины полосы и других технических параметров. Также упрощение возможна лишь в случае последующего выделения частот для новых VSAT терминалов только в выделенной полосе частот для использования по всей территории республики. Но, в этом случае, необходимо решить вопрос с другими операторами связи, в том числе и по оплате за использование такой полосы частот. Для этого возможно требуется внести изменения в соответствующие нормативные и регламентарные документы. 

	Республика Казахстан
	Не существует / не планируется



1.5 Какие основные технические характеристики определены (планируется определить) для VSAT-станций, которым не требуется оформление индивидуального разрешения на использование радиочастот или радиочастотных каналов?
	Страна
	Ответ

	Российская Федерация
	Основные технические характеристики VSAT-станций для применения упрощенных процедур: 
Диапазон Ku
Для  полос радиочастот 14000-14103 МГц, 14129-14149 МГц, 14175-14194 МГц, 14242-14399 МГц (Земля-космос) и 10950-11200 МГц, 11450-11700 МГц, 12500-12750 МГц (космос-Земля) и 14399-14500 МГц (Земля-космос) и 10950-11200 МГц, 11450-11700 МГц, 12500-12750 МГц (космос-Земля) VSAT-станции при соответствии их рекомендациям МСЭ-R S.725-S.729 должны иметь основные технические характеристики:
· для VSAT-станций с ЭИИМ не более 34 дБВт мощность передатчика не должна превышать 0,5 Вт, диаметр антенны от 0,6 м до 1,8 м;
· для VSAT-станций с ЭИИМ не более 50 дБВт мощность передатчика не должна превышать 2 Вт, диаметр антенны от 0,9 м до 2,4 м;
· для VSAT-станций с ЭИИМ не более 60 дБВт мощность передатчика не должна превышать 20 Вт, диаметр антенны от 1,8 м до 3,8 м.
· Работа VSAT станций на территории Российской Федерации в указанных диапазонах частот осуществляется через бортовые ретрансляторы космических аппаратов следующих типов:
· Экспресс и Ямал;
· Купон, Ямал-ПК2 (КА «ASTRA 1F» «Ямал-400» в орбитальной позиции 55°в.д.);
· Интелсат  в орбитальных позициях 60°в.д., 66°в.д., 85,15°в.д.;
· Евтелсат в орбитальных позициях 10°в.д., 16°в.д., 36° в.д, GE-23 в орбитальной позиции 172° в.д., ABS-1,-2 в орбитальной позиции 75° в.д., NSS-12 (спутниковая сеть NSS-8) в орбитальной позиции 57 °в.д..
Диапазон Ka
Для полос частот 29,5-30 ГГц (Земля-космос) и 19,7-20,2 ГГц (космос-Земля) VSAT-станции при соответствии их основных технических характеристик рекомендациям МСЭ-R S.725-S.729, имеют основные технические характеристики:
· для VSAT-станций с ЭИИМ не более 34  дБВт мощность передатчика не должна превышать 0,5 Вт, диаметр антенны от 0,3 м до 1,8 м;
· для VSAT-станций с ЭИИМ не более 50 дБВт мощность передатчика не должна превышать 2 Вт, диаметр антенны от 0,6 м до 1,8 м;
· для VSAT-станций с ЭИИМ не более 60 дБВт мощность передатчика не должна превышать 20 Вт, диаметр антенны от 1,8 м до 3,8 м.
Работа VSAT станций на территории РФ  осуществляется через бортовые ретрансляторы космических аппаратов, расположенных на ГСО орбите, а также через иностранные, допущенные в установленном порядке к использованию на территории Российской Федерации. 
VSAT станции в диапазонах Ku и Ka должны соответствовать требованиям по уровню плотности ЭИИМ внеосевого излучения, определенным в Рекомендациях МСЭ-RS.728 и S.524 соответственно.

	Украина
	Планируются следующие параметры:
Диапазон: 18,1 - 20,2 ГГц / 28,1 - 30 ГГц.
Мощность передатчика: до 3 Вт.
Диаметр антенны: не более 1м.
ЭИИМ: 50 дБВт.
РЭС используется исключительно в составе сети оператора связи, который имеет соответствующую лицензию на пользование радиочастотным ресурсом  Украины.

	Республика Беларусь
	–

	Республика Молдова
	Не определены

	КыргызскаяРеспублика
	Нет

	Республика Казахстан
	Не определены



1.6 Что включает (будет включать) в себя упрощенная процедура частотного обеспечения и применения VSAT-станций в Ku и Ka диапазонах частот?
	Страна
	Ответ

	Российская Федерация
	Упрощенные процедуры включают:
· выделение гражданам Российской Федерации и российским юридическим лицам полос радиочастот без оформления частных решений ГКРЧ для каждого конкретного типа VSAT-станций;
· использование выделенных полос радиочастот для применения VSAT-станций на территории Российской Федерации без оформления разрешений на использование радиочастот или радиочастотных каналов при условиях, заданных вышеуказанными решениями ГКРЧ;
· требования к VSAT-станциям не причинять вредных радиопомех и не требовать защиты от радиопомех со стороны действующих РЭС различного назначения служб, имеющих первичный статус;
регистрацию VSAT-станций, используемых абонентами сетей VSAT в фиксированной спутниковой службе (ФСС), на основании разрешения на использование радиочастот или радиочастотных каналов, выданного владельцу Центральной станции (HUB) этой сети. 

	Украина
	Эксплуатация VSAT-терминалов осуществляется:
на основе разрешения на эксплуатацию, которое выдается на каждое РЭС, установленное в месте с конкретными географическими координатами, или на РЭС, которое действует на указанной в разрешении территории без определения условий ЭМС с другими РЭС (не требуется получения заключения про ЭМС);
     на безразрешительной основе при условии их включения в перечень РЭС, которые не нуждаются в получении разрешений Украинского государственного центра радиочастот на их эксплуатацию.

	Республика Беларусь
	–

	Республика Молдова
	–

	КыргызскаяРеспублика
	Планируется изменения в нормативно правовые документы, касающиеся работы Государственного Агентства связи при Правительстве Республики и процедур выдачи частотного присвоения (разрешения), а именно:
Если номиналы и/или полосы частот земных станции спутниковой связи предварительно прошли межведомственные и международное согласование по всей территории Кыргызской Республики, то частотные присвоения для эксплуатации земных станций спутниковой связи могут быть выданы на каждый определенный пункт установки до проведения вышеуказанных согласований.

	Республика Казахстан
	В настоящее время упрощенная процедура частотного обеспечения и применения VSAT-станций в Ku и Ka диапазонах частот рассматривается на предмет внесения изменений в «Правила присвоения полос частот, радиочастот (радиочастотных каналов),
эксплуатации радиоэлектронных средств и высокочастотных устройств, а также проведения расчета электромагнитной совместимости радиоэлектронных средств гражданского назначения», в частности отмены получения разрешение на использование радиочастотного спектра для VSAT-станций с HUB технологией, при обязательном получении РЧС на ЦУС.







[bookmark: _Toc350841853]Приложение 2
	Международная координация VSAT-станций

Часть стран прямо либо косвенно признала решения СЕРТ (ERC/DEC/(00)08

, ERC/DEC/(00)/05) для VSAT-станций и не проводит приграничную координацию. Согласно этим решениям земные станции ФСС могут работать на незащищенной основе в полосе частот 10,7 - 11,7 ГГц (космос-Земля).
Анализ нормативных документов по вопросам приграничной координации РЭС ФСС, показывает, координация для VSAT-станций может проводиться только в случаях, если заказчик требует международной защиты частотных присвоений конкретной VSAT-станции, установленной в конкретном месте. Не проведение международной координации не дает право на защиту VSAT-станции со стороны других РЭС сопредельного государства, установленных с соблюдением всех условий Регламента радиосвязи. При этом владелец VSAT-станции берет на себя обязательства по недопущению помех, вплоть до выключения VSAT-станции при невозможности подавления помех в направлении защищаемой РЭС сопредельного государства. 

Приложение 3

Взаимное признание сертификатов соответствия

Сертификация телекоммуникационных терминалов нередко является сложной проблемой, как для их производителей, так и для операторов связи. Однако зачастую повторные сертификационные испытания одного и того же оборудования в разных странах могут быть избыточными. Требования по их проведению приводят к задержкам в предоставлении услуг связи и к повышению стоимости последних. 
Именно поэтому азиатские страны, являющиеся членами организации «Азиатско-тихоокеанское экономическое сотрудничество» (АРЕС), подписали соглашение по взаимному признанию сертификатов соответствия связных терминалов, которое призвано способствовать устранению избыточных сертификационных испытаний. 
В европейском сообществе действует законодательство, устраняющее необходимость одобрения типа станций VSAT и других телекоммуникационных терминалов национальными администрациями связи. Его основой стала «Директива по оконечному оборудованию электросвязи (R&TTE Directive) 1999/5/ЕС», согласно которой производители сами декларируют соответствие своих терминалов общепринятым требованиям. Кроме того, данной директивой предусматривается ослабление регулирующих ограничений на ввод терминального оборудования в эксплуатацию. 

Рабочая группа по взаимному признанию в составе GVF (Глобальный VSAT Форум) разработала технический документ под названием Mutual Recognition Arrangеment (процедура взаимного признания)  , определяющий полный набор тестов для терминального оборудования. Результаты этих тестов могут использоваться операторами спутниковой связи и национальными администрациями связи для сертификации протестированных терминалов на соответствие своим внутренним требованиям. 
Рекомендации GVF приняты в США на 65%, в Европе – на 50%, в Африке – на 45%, в арабских странах – на 25% .  


Следует отметить, что соглашения по взаимному признанию сертификатов соответствия очень выгодны как общественным, так и частным предприятиям. Принятие этих соглашений ускоряет развитие рынка услуг связи, делает их более дешевыми, устраняет ненужное регулирование.
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1 Introduction

This Report provides a normative base describing technical and operational characteristics for very
small aperture terminals (VSAT) networks. Among the topics included are features of VSAT
operation, VSAT networks topologies, and control and monitoring functions.

It is emphasized that VSATSs, while in motion (e.g. on board vessel, on land vehicle and on board
aircraft), are not encompassed by this Report.

2 Characteristicsof VSATSs

21 Overview

VSATs could be described as earth stations that share satellite resources among a large number of
similar terminals. Individual VSAT terminals typically have small aperture sizes, transmit at
relatively low equivalent isotropically radiated power (e.i.r.p.) levels, and use relatively small
equipment that allows flexible installation of a satellite network earth station directly at a wide
variety of user locations and platforms.

Technical and operational characteristics of VSATs are provided below.

2.2 Operational characteristicsof VSATSs

Some of the advantages of VSAT operational characteristics are:

— local supervision of the terminal is not required;

- allows for efficient use of shared satellite resources;

— performance of the station is remotely monitored by a VSAT network control centre;
— deployment in a geographical area without restrictions on installation density;

— so as to ensure the VSAT is operating with the correct satellite and frequency, the VSAT
transmitter can only be enabled after having received authorization to do so via a signal
from the VSAT network control centre.

As a consequence of these characteristics, many administrations around the world allow blanket
licensing or simplified licensing procedures to allow quick deployment and easy operation of
VSAT networks.

2.3 Technical characteristics of VSATSs

Technical characteristics of VSATS are:

— while most VSAT networks make use of a star topology where a large hub is at the centre
of the star which communicates with remotes, other topologies are possible (see § 3);

— dynamic assignment of satellite capacity to accommodate variable demand by a VSAT;
— capability that allows compatibility with closely spaced satellites;

— capability of VSAT to dynamically adapt to changing channel conditions in order to
improve link reliability by manipulation of the station’s characteristics such as signal
parameters, data rate and power;

— typically designed so as to be able to carry TCP/IP traffic. The VSAT may also be designed
to carry other multimedia applications;

— may make use of air interfaces appropriate for satellite communications (DVB-S2,
DVB-RCS, etc.) which allow very diverse coding and modulation techniques
corresponding to the most effective information technologies;
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— typically operated in the 4/6 GHz, 11-12/14 GHz and 20/30 GHz frequency bands (see
§ 2.4);

— suitable for applications involving frequent relocation given the developments in control
and monitoring functions.

2.4 Antenna diameters

VSATSs are generally distinguished from the other types of earth stations by the use of smaller
antenna apertures, which are nonetheless capable of operating with closely spaced satellites. They
are most often designed to operate in the 6/4 GHz, 14/11-12 GHz and 30/20 GHz frequency bands.
The actual values of their antenna diameters might vary based on the standards of regional or
national regulatory bodies (TIA, ETSI, etc.), satellite spacing and coordination agreements reached
with adjacent satellite operators.

NOTE - For example, the ETSI standards EN 301 459 or EN 301 428 state that apertures for
VSATSs should not exceed 3.8 m for the 14/11-12 GHz band and 1.8 m for the 30/20 GHz band or
corresponding equivalent diameters in case of non-circular apertures. In these cases, the equivalent
diameter can be calculated using the equation in Recommendation ITU-R S.1855.

2.5 ITU-R Recommendations concerning technical and operational characteristics for

VSATs

VSATs should meet the technical and operational characteristics described in ITU-R
Recommendations, summarized in Table 1.

TABLE 1
| TU-R Recommendations for technical and operational characteristicsof VSATs
a) General technical and operational characteristics
ITU-R Reconleml(Je:jati ons
Recommendations Comments

for FSS earth stations
including VSATs

S.725 This Recommendation defines that VSAT technical
parameters should comply with Recommendations
ITU-R S.726, ITU-R S.727 and ITU-R S.728. The
monitoring and control functions of VSAT
networks should comply with

Recommendation ITU-R S.729.

S.1709 This Recommendation proposes air interface
characteristics which can be used as guidance for
designers of broadband satellite networks (BSN)
including summaries of TIA-1008-A, DVB-RCS
(ETSI EN 301 790) and ETSI BSM/RSM-A.

S.1782 Technical and operational requirements for VSAT
and USAT earth stations have been determined,
including HDFSS, for global broadband Internet
access (USAT — ultra-small aperture terminal).

for VSATSs
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TABLE 1 (continued)

ITU-R
Recommendations for
VSATS

ITU-R
Recommendations for
FSS earth stations
including VSATs

Comments

S.1783

This Recommendation presents the technical
characteristics of the existing and planned HDFSS
networks. Technical characteristics are provided in
the form of an EXCEL database for systems
employing geostationary satellites.

b) Antenna/Radio frequency characteristics

ITU-R
Recommendations for
VSATS

ITU-R
Recommendations for
FSS earth stations
including VSATs

Comments

S.728

S.524

These Recommendations provide requirements for
maximum permissible level of off-axis e.i.r.p.
density:

— in any direction within 3° of the GSO in the
14 GHz band and for the cross-polarized
component (Rec. ITU-R S.728);

— for 2.0-2.5° or more off the main lobe axis of
the earth station antenna in any direction within
3° of the GSO in the 6 GHz, 14 GHz and
30 GHz bands (Rec. ITU-R S.524).

For VSATS transmitting in the 14 GHz band,

Recommendation ITU-R S.728, which is 6 dB

more rigid than Recommendation ITU-R S.524,

should be used.

S.726

This Recommendation provides maximum
permissible level of spurious emissions outside the
band allocated to the FSS (Earth-to-space) within
which the VSAT operating frequency is assigned,
such that the off-axis spurious e.i.r.p. from VSATs
shall be below the provided limits for off axis
angles greater than 7°, and inside the band allocated
to the FSS (Earth-to-space) within which the VSAT
operating frequency is assigned.
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TABLE 1 (continued)

ITU-R
Recommendations for
VSATS

ITU-R
Recommendations for
FSS earth stations
including VSATs

Comments

SM.329
SM.1540
SM.328

These Recommendations provide requirements for
unwanted emissions in the spurious domain and in
the out-of-band domain.

NOTE — While applying Recommendations ITU-R
SM.329 and ITU-R SM.1540,

Recommendation ITU-R SM.328, which gives
definitions, analytical models and other
considerations of the values of emission
components for various emission types as well as
the usage of these values from the standpoint of
spectrum efficiency, should be taken into account.

S.1844

S.731

These Recommendations address requirements for
a reference cross-polarized radiation pattern for the
earth-station antenna. It may be useful for
coordination studies and for the assessment of
mutual interference between radiocommunication
satellite systems and between earth stations of such
systems and stations of other services sharing the
same frequency band.

For VSATs, Recommendation ITU-R S.1844
should be used.

S.1855
S.465

(Note)

These Recommendations provide reference
radiation patterns for earth station antennas in the
frequency range from 2 to 31 GHz which may be
utilized for coordination and/or interference
assessment between systems in the FSS.
Recommendation ITU-R S.465 may be used for
circular antennas while

Recommendation ITU-R S.1855 may be used both
for circular and non-circular antennas.

S.580

This Recommendation provides the design
objectives of new symmetric aperture antennas
such that the gain (G) of at least 90% of the
side-lobe peaks does not exceed the provided
limits.
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TABLE 1 (continued)

ITU-R
Recommendations for
VSATS

ITU-R
Recommendations for
FSS earth stations
including VSATs

Comments

S.732

This Recommendation provides the method for
statistical processing of earth station antenna side-
lobe peaks to determine excess over antenna
reference patterns and conditions for acceptability
of any excess.

S.1428

This Recommendation provides reference FSS
earth station radiation patterns for use in
interference assessment involving non-GSO
satellites in frequency bands between 10.7 GHz and
30 GHz. The reference antenna pattern covers all
off-axis angles from 0° to £180° in all planes which
include the principal axis.

S.1594

Maximum emission levels and associated
requirements of high density FSS (HDFSS) earth
stations have been provided for earth stations
transmitting towards geostationary FSS space
stations in the 30 GHz range. This
Recommendation should be used for carrying out
sharing studies between HDFSS earth stations and
other services.

NOTE — Recommendation ITU-R S.1855 should be used as a reference antenna radiation pattern since it
would result in improved sharing conditions by minimizing the interferences to adjacent GSO FSS

networks.
c) Protocol

ITU-R ITU-R

Recommendations for .
Recommendations for
VSATSs . Comments
FSS earth stations
and ITU-T

Recommendations

including VSATSs

S.1711

Various techniques collectively referred to as “TCP
performance enhancements” were developed in
order to overcome some shortcomings of the
transmission control protocol (TCP) when used in
satellite networks.

S.1061

This Recommendation presents an overview of
strategies and countermeasures for rain attenuation
in the satellite link in the FSS, to provide high-
speed multimedia services in Ku- and Ka-bands.
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TABLE 1 (end)

ITU-R ITU-R
Recommendations for Recommendations for
VSATs Comments

FSS earth stations

and I TU-T including VSATs

Recommendations

ITU-T 1.571 This Recommendation describes different
interconnection scenarios between VSATSs based on
private networks and public ISDNSs, and specifies
the requirements that VSATs should satisfy when
connecting to the public ISDN.

ITU-T 1.572 This Recommendation covers the technical
functional requirements for the interconnection of
VSAT networks to the national telephone
networks.

3 Topologies of networkswith VSATSs

There are several topologies of networks with VSATs as discussed below. The difference in
network topology may affect the control and monitoring function of VSATs.

31 Star type topology

In this topology, there is a “hub” earth station where the user traffic from a group of VSATSs is
concentrated and which assumes control of the VSATS, as depicted in Fig. 1. However, more than
one hub earth station may be utilized in the network for redundancy purposes (i.e. primary and
backup hub earth station). When communicating between VSATs, the “double hop” path must be
employed (order 2N latency).

In many cases, the frequency spectrum is shared between VSATs based on a demand driven
protocol. The transmission speed of outbound (i.e. hub to VSAT) and inbound (i.e. VSAT to hub)
traffic is often asymmetric for such networks in order to avert bottlenecking of data traffic at the
hub. It should also be noted that VSATs with different characteristics (i.e. antenna diameter,
transmission power and so forth) may operate in the same network.
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FIGURE 1
Star typetopology
Hub earth station
(NCMC) (*)
Report S.2278-01
*) There may be more than one hub earth stations in the network (i.e. primary hub earth station and backup hub earth station).

3.2 M esh type topology

In this topology, a group of VSATs can communicate with each other without involving a hub earth
station (i.e. “single hop” connection) as depicted in Fig. 2 (order N latency). There is a network
control and monitoring centre (NCMC) earth station (or more than one NCMC earth station in
redundancy) for management and control of the group of VSATSs. Yet the user traffic need not be
concentrated to the NCMC earth station. In many cases, the frequency spectrum is shared between
VSATs on demand basis. The transmission speeds may vary from station to station independent of
type. It should also be noted that VSATs with different characteristics (i.e. antenna diameter,
transmission power and so forth) may operate in the same network.
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FIGURE 2
M esh type topology

F 83

VSATs

NCMC (*)
Report S.2278-02

*) There may be more than one NCMC in the network (i.e. primary NCMC and backup NCMC).

3.3 Hybrid topology

A network with a hybrid topology uses characteristics of both star and mesh topologies. For
example, depending on the number of stations in the network, it may be more efficient to have the
edges of the network use a star topology while connecting the “centres” of the stars by means of a
mesh network.

NOTE — Any combination of topology and multiple access may be used in VSAT networks.

34 Point-to-point topology

In this topology, only two earth stations on a point-to-point connection are associated as depicted in
Fig. 3. Either one end or both ends of the connections are VSATs. Basically, the frequency
spectrum is not shared but dedicated to the connection and VSATs operate in stand-alone mode
without control by other earth stations. However, one earth station plays a role of “master” earth
station that controls the other earth station (“slave”) in some cases.
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FIGURE 3
Point-to-point topology

> 2

Earth station (*) Earth station (*)
Report S.2278-03

Either one end or both ends of the point-to-point connection are VSATS.

Features of operation of VSATS

In association with the combination of network topologies mentioned above, the following elements
are described in this section:

4.1

initialization of the operation of a VSAT;
control and monitoring functions during the operation of a VSAT;

other control and monitoring functions (management of the profiles of VSATs (location,
satellite beam contour and beam handover), dynamic power control function during the
operation of a VSAT and adaptive coding and modulation (ACM) function).

Initialization of the operation of a VSAT

When a VSAT is powered on, its operational status is assessed by both the NCMC as well as the
command processor on the terminal. The VSAT transmission is enabled when the following
conditions are met:

)
ii)

iii)

the VSAT determines that it is correctly receiving and interpreting a specified command
signal generated by the NCMC;

the VSAT confirms that no faults have been detected that could result in harmful
interference;

the initial transmission parameters such as frequency, power, modulation, timing and
coding schemes and so forth are in compliance with expected performance.

Conditions 1) and iii) are not applicable in a point-to-point topology when a VSAT operates in a
stand-alone mode.

In determining the initial transmission parameters of a VSAT, the NCMC may take into account
some of the following profiles:

geographical location of the VSAT (to establish transmission timing, propagation loss and
if the terminal is authorized for operation at that location);

satellite gain in the direction of the VSAT (to determine transmission power towards and
from the VSAT);

local rain statistics;
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service subscription profiles of the VSAT (e.g. maximum transmission speed of
outbound/inbound direction);

the current number of terminals already authorized or currently in operation (to prevent
overloading of satellite resources).

Control and monitoring functions during the operation of a VSAT

During its operation, the VSAT is continuously assessed by the NCMC and its own command
processor for correct operation, and it is usually possible for the NCMC or an equivalent facility to
monitor the health of a VSAT and to determine if a VSAT has failed.

The VSAT should cease its transmission when one of the following events occurs:

the VSAT loses the control carrier from the NCMC;!
the VSAT detects a fault that could result in harmful interference being produced;?

a command is received from the NCMC that directs the VSAT to change the transmit
frequency;1

the angle between the orbital location of the target satellite and the axis of the main lobe of
the VSAT antenna exceeds allowed limits;

the VSAT has been relocated to a geographic area where it does not have administrative
permission to operate.

The VSAT may resume transmission once the issue that caused the shutdown as listed above has
been cleared. However, a VSAT network with “point-to-point topology” and stand-alone VSAT
operation may continue transmission after its local malfunction is cleared without receiving the
carrier from the other VSAT because otherwise the network will never restore after rain fades if
both sides stop transmission.

In addition, the VSAT should accept the commands for “enable transmission”/“disable
transmission” from the NCMC or an equivalent facility (e.g. in a case of emergency).

I In a point-to-point topology, when a VSAT operates in a stand-alone mode, this condition is not
applicable. But, when one VSAT plays a role of “Master”, this condition may be applied.

2 Some faults that do not impact RF performance should not result in the disabling of the transmitter.
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4.3 Other control and monitoring functions

43.1 Management of the profiles of VSATSs (location, satellite beam contour and beam

handover)
FIGURE 4
Management of the profiles of VSATs
- -

/ ~,
\Carrier No. A

Carrier No. B \\
p

Hub earth station

(NCMO) Satellite beam No. A

Satellite beam No. B

Report S.2278-04

For some types of VSAT, it may be useful for the NCMC to continuously manage the profiles of
the VSAT such as geographical location and satellite beam contour since they may vary during its
operation.

If such a VSAT is relocated from one satellite beam to another, the commands from the NCMC
direct the frequency and power in the new satellite beam in the manner described in condition iii) in
§ 4.2. For example, if the VSAT is relocated from satellite beam #A to satellite beam #B as shown
in Fig. 4, it ceases its transmission when the VSAT is located at the edge of satellite beam #A.
Subsequently, it may search and acquire the carrier from the NCMC in satellite beam #B and start
its transmission. Alternatively, in order to minimize the service interruption due to the relocation, it
may lock to the carrier in satellite beam #B before the carrier is reassigned from beam #A.

4.3.2 Dynamic power control function during the operation of a VSAT

In order to achieve the efficient use of transmission power of satellites and VSATs, dynamic power
control mechanisms may be employed.

Figure 5 shows an example of dynamic power control of a VSAT (in star topology). In this
example, it is assumed that the uplink power of the hub earth station has already been properly
adjusted in advance. The VSAT periodically measures the signal quality (e.g. C/N) of the outbound
carrier and reports it to the NCMC. The NCMC determines the transmit power requirement of the
VSAT based on the quality report from the VSAT and its own measurement on the signal quality of
the inbound carrier and command it to the VSAT accordingly. The VSAT will then carefully adjust
its transmit power in order to avoid excess power emission.
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FIGURE 5
Example of dynamic power control (in star topology)

b) Measure signal quality (e.g.
C/N) of the inbound carrier as N | ¢) Command to set up transmission
well as receiving the report of power of VSAT earth station

outbound carrier quality

a) Measure signal quality (e.g.
C/N) of the outbound carrier and
report it to the NCMC

-

Hub earth station VSAT earth station

(NCMC) Report S.2278-05

4.3.3 Adaptive coding and modulation function

In order to improve the link availability and spectral efficiency, the ACM function may be effective
in a VSAT system. With ACM, a VSAT system can change its modulation and coding (MODCOD)
rates adaptively depending on the channel condition. In clear sky conditions, a spectrally efficient
MODCOD (e.g. 16APSK 4/5 FEC) is used, and in rain fading conditions, a more power-efficient
MODCOD (e.g. QPSK 2 FEC) is used.

In order to implement adaptive rain fade compensation according to the channel conditions, it is
required to predict the channel condition. For this purpose, an ACM control algorithm may also be
combined with a dynamic power control algorithm. The detailed ACM control algorithm is
provided in Recommendation ITU-R S.1061.

Figure 6 shows an example of ACM of a VSAT (in star topology). In this example, the VSAT
periodically measures the SNR of the outbound carrier and reports it to the NCMC. Also the NCMC
measures the SNR of the inbound carrier and predicts the channel condition based on
Recommendation ITU-R S.1061. The NCMC determines the modulation schemes of the outbound
and inbound carriers and finally changes its own MODCOD adaptively. Then, the NCMC
commands the VSAT to change the MODCOD. When implementing the ACM function, it should
be taken into account that the MODCOD needs to be carefully adjusted in order to prevent packet
loss caused by unwanted oscillation in choice of the MODCOD.
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FIGURE 6
Example of adaptive coding and modulation (in star topology)

b) Measure the SNR of the inbound

carrier and receive the report of the
outbound carrier quality W

¢) Predict the channel condition and ¢) Command to change the
decide the MODCOD MODCOD in inbound
) 4 carrier
d) Apply the MODCOD to the Rain fading
environment

outbound carrier

a) Measure the SNR of the
outbound carrier and
report it to the NCMC

]

F d -
- -~ |, -~
' o \ 4 Y k!
1 I 1]
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L T 2 VSAT earth station
Hub earth station Report S.2278-06
(NCMC)

5 Conclusion

This Report may be used as a guide for e.g. manufacturers, operators and regulators involved with
building, using or authorizing VSAT networks.
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RECOMMENDATION ITU-R S.725*

Technical characteristics for very small aperture terminals (VSATS)

(1992)
The ITU Radiocommunication Assembly,
considering
a) that VSAT earth stations have major features which are listed below;
b) that VSAT earth stations operate on the fixed-satellite service, and should comply with the

relevant provisions of the Radio Regulations, ITU-R Recommendations, and any relevant domestic
regulation requirements;

c) that VSAT earth stations are usually implemented to form closed networks for dedicated
applications, either for information broadcasting (receive-only VSATSs) or for information exchange
(transmit/receive VSATS);

d) that VSAT earth stations are generally directly installed on the users’ premises and their
location density may be very high;

e) that VSAT earth stations are often part of a network which has a “star” topology, consisting
of a relatively large central station, called the “Hub” station, and many VSAT earth stations.
However, some networks operate in a point-to-point or “mesh” configuration without a Hub;

f) that VSAT-to-VSAT transmissions usually take place through the Hub;

g) that VSAT earth stations are usually unattended;

h) that VSAT earth stations generally are monitored and controlled by a central facility. Local
facilities may also be used;

) that VSAT earth stations usually employ digital transmission with a bit rate lower than
2 Mbit/s;

k) that the antenna diameters of VSAT earth stations are normally limited to 2.4 m, however,

in some circumstances larger diameters up to 5 m may be required;

1) that VSAT earth stations usually are equipped with low-power RF transmitters and, in any
case, the RF power must be limited for safety reasons;

m) that in the case where VSAT networks (either at the Hub or VSATSs) need to be connected
to public switched networks, such as a Packet Switched Public Data Network (PSPDN), a Circuit
Switched Public Data Network (CSPDN) and an ISDN, etc., then the means for this connection
(interfaces and protocols) and the possible compatibility problems could be the subject of new
Recommendations;

n) that several administrations are already applying simplified licensing procedures for their
domestic or regional use to reduce the effort of implementing VSATS,

* Radiocommunication Study Group 4 made editorial amendments to this Recommendation in 2001 in
accordance with Resolution ITU-R 44 (RA-2000).
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recommends

1 that VSAT earth-station transmissions should comply for technical parameters with
Recommendations ITU-R S.726, ITU-R S.727 and ITU-R S.728;

2 that the monitoring and control functions of VSAT networks should comply with
Recommendation ITU-R S.729;

3 that these Recommendations be used as guidelines for administrations to implement
simplified licensing procedures;

4 that the following Notes should be regarded as part of this Recommendation:
NOTE 1 — The most commonly used FSS bands are 14/11-12 GHz and 6/4 GHz bands.

NOTE 2 — The coding, modulation and access techniques could be very diverse, corresponding to
the most effective technologies.

NOTE 3 — TV distribution, using TVRO earth stations is not dealt with in this Recommendation.
However, the reception of video signals by a VSAT is often implemented.

NOTE 4 — Recommendations for the interconnection of VSAT networks to public switched
networks are under study.
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RECOMMENDATION ITU-R S.726-1*

Maximum permissible level of spurious emissions
from very small aperture terminals (VSATS)

(1992-1993)

The ITU Radiocommunication Assembly,

considering

a) that it is necessary to protect other terrestrial and satellite radio services from the operation
of VSAT earth stations;

b) that it is necessary to protect the transmissions of satellite services on the same satellite as
the VSAT services;

c) that the number of VSAT earth stations may increase significantly as their popularity
grows;

d) that unreasonably stringent values for spurious emissions could hinder the increase in
popularity;

e) that some VSAT earth stations are receive-only earth stations and others are transmit-

receive earth stations;

f) that at any given time most transmit-receive VSAT earth stations will be receiving and not
transmitting simultaneously;

2) that spurious frequencies from VSAT networks operating at different frequencies are
usually different so that the spurious emissions will not sum up at the same frequency;

h) that the spurious emission from carrier-off state VSATs is greatly suppressed since a
carrier-on/off switch is usually provided in the RF amplifier stage of the VSAT transmitter;

1) that CISPR Publication 22 (1985) specifies the limits and methods of measurement of radio
interference characteristics of information technology equipment to which the digital processing
circuits of the VSATSs are similar;

k) that the carrier close-in spurious emissions and harmonics are more difficult to suppress
than other spurious emissions and hence more precise assessment is needed to ensure compatibility
with other services,

recommends

1 that VSAT earth stations should satisfy the limits for radiated interference field strength
specified in CISPR Publication 22 (1985) applicable to the Class A equipment over the frequency
range from 30 MHz to 960 MHz;

* Radiocommunication Study Group 4 made editorial amendments to this Recommendation in 2001 in
accordance with Resolution ITU-R 44 (RA-2000).
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2 that outside the band allocated to the fixed-satellite service (FSS) (Earth-to-space) within
which the VSAT operating frequency is assigned, the off-axis spurious e.i.r.p. from VSATSs shall be
below the following limits for off-axis angles greater than 7°:

2.1 carrier-off case (including receive-only VSATSs) except for the cases and frequency ranges
given in § 2.3:

960 MHz to 10.7 GHz 48 dBpW in any 100 kHz band

10.7 GHz to 21.2 GHz 54 dBpW in any 100 kHz band

21.2 GHz to 40 GHz 60 dBpW in any 100 kHz band
2.2 carrier-on case for transmit/receive VSATSs except for the cases and frequency ranges given

in § 2.4 and 2.5:
960 MHz to 3 400 MHz 49 dBpW in any 100 kHz band
3400 MHz to 10.7 GHz 55 dBpW in any 100 kHz band

10.7 GHz to 21.2 GHz 61 dBpW in any 100 kHz band
21.2 GHz to 40 GHz 67 dBpW in any 100 kHz band
23 exceptions for the carrier-off cases of transmit-receive VSATs which are put into service

prior to 1 January, 1994:
5450 MHz to 6 825 MHz 58 dBpW in any 20 MHz band (for VSATSs operating in

6 GHz band)
13.6 GHz to 14.9 GHz 63 dBpW in any 20 MHz band (for VSATs operating in
14 GHz band)
26.5 GHz to 31.3 GHz 68 dBpW in any 20 MHz band (for VSATs operating in
30 GHz band)
24 exceptions for the carrier-on cases of transmit/receive VSATs which are put into service

prior to 1 January, 1994:
5450 MHz to 6 825 MHz 88 dBpW in any 20 MHz band (for VSATSs operating in

6 GHz band)
13.6 GHz to 14.9 GHz 88 dBpW in any 20 MHz band (for VSATs operating in
14 GHz band)
28 GHz to 29 GHz 88 dBpW in any 20 MHz band (for VSATs operating in
14 GHz band)
26.5 GHz to 31.3 GHz 88 dBpW in any 20 MHz band (for VSATSs operating in
30 GHz band)
2.5 exceptions for the carrier-on cases of transmit/receive VSATs which are put into service

after 1 January, 1994:

5450 MHz to 6 825 MHz 78 dBpW in any 20 MHz band (for VSATs operating in
6 GHz band)

13.6 GHz to 14.9 GHz 78 dBpW in any 20 MHz band (for VSATs operating in
14 GHz band)
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28 GHz to 29 GHz 78 dBpW in any 20 MHz band (for VSATs operating in
14 GHz band)
26.5 GHz to 31.3 GHz 78 dBpW in any 20 MHz band (for VSATs operating in
30 GHz band)
3 that inside the band allocated to the FSS (Earth-to-space) within which the VSAT operating
frequency is assigned, the on-axis spurious e.i.r.p. shall not exceed 4 dBW in any 100 kHz band;
4 that the values in this Recommendation be revised to ensure their compatibility with other
services;
5 that the following Notes should be regarded as part of this Recommendation:

NOTE 1 — In § 1, the outdoor unit, the indoor unit and the connecting cable shall be included. For
transmit-receive VSAT earth stations the antenna may be removed for this measurement, in which
case the transmitter output port shall be terminated by a terminating circuit.

NOTE 2 — According to CISPR Publication 22 (1985) “in some countries the Class A equipment
may be subject to restrictions on its sale or use” because “the Class A limits may be too liberal for
domestic establishments and some residential areas”. In order to avoid such restrictions being
applied to the sale or use of VSATSs, the limits applicable to the Class B equipment should be
satisfied in those countries.

NOTE 3 — The worst-case off-axis spurious e.i.r.p. can be estimated from the measurement of the
input power to the antenna transmission line assuming the antenna gain is 8 dBi or using measured
antenna gain data at off-axis angles greater than 7°.

NOTE 4 — Intermodulation and spectral regrowth limits inside the band allocated to the fixed-
satellite service (Earth-to-space) within which the VSAT operating frequency is assigned are to be
determined by the system design, subject to the satellite operator specifications and not covered by
this Recommendation.

NOTE 5 — For systems in which the VSAT earth stations are expected to transmit simultaneously at
the same frequency, e.g. for systems employing CDMA, the limits given in § 3 should be reduced
by 10 log N (dB), where N is the maximum number of VSAT earth stations which are expected to
transmit simultaneously at the same frequency within the overlapping band.

NOTE 6 — The limit in § 3 applies to the VSATSs operating in the 14 GHz band. The limit for
VSATSs operating in the 6 GHz and other frequency bands is under study.

NOTE 7 — The on-axis and off-axis spurious e.i.r.p. levels are related by the difference in the on-
axis and off-axis antenna gain. Usually the off-axis limits in § 2 are tighter than the on-axis limits
in § 3.

NOTE 8 — For the transmit-receive VSATSs operating in the 6 GHz band and put into service before
1 January 1995, the limit of 88 dBpW in any 20 MHz band may be applied instead of the limit
in § 2.2 for the carrier-on case in the frequency range from 4 500 MHz to 5450 MHz.
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RECOMMENDATION ITU-R S.728-1*

Maximum permissible level of off-axis e.i.r.p. density
from very small aperture terminals (VSATSs)

(1992-1995)

The ITU Radiocommunication Assembly,

considering
a) that geostationary-satellite networks in the fixed-satellite service (FSS) operate in the same
frequency bands;
b) that interference between networks in the FSS contributes to noise in the network;
c) that it is necessary to protect a geostationary-satellite network in the FSS from interference

by other such networks;

d) that it is necessary to specify the maximum permissible levels of off-axis e.i.r.p. density
from VSAT earth stations, to promote harmonization between geostationary-satellite networks;

e) that networks in the FSS may receive interference into the space station receiver;

f) that the use of antennas with good off-axis performance will lead to the most efficient use
of radio-frequency spectrum and the geostationary-satellite orbit (GSO);

) that progress in the development of VSAT antennas indicates that improved side-lobe
performance antennas are widely available;

h) that off-axis e.i.r.p. density levels can be limited through the choice of antenna and/or
transmission parameter, e.g. using high gain forward error correction scheme for demodulation or
using the spread-spectrum technique;

) that in some VSAT systems the code division multiple access (CDMA) scheme is used so
that multiple VSATs may transmit simultaneously in the same frequency channel,

recommends

1 that VSAT earth stations operating with geostationary satellites in the 14 GHz frequency
band used by the FSS be designed in such a manner that at any angle ¢ specified below, off the

* Radiocommunication Study Group 4 made editorial amendments to this Recommendation in 2001 in
accordance with Resolution ITU-R 44 (RA-2000).
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main-lobe axis of an earth-station antenna, the maximum e.i.r.p. in any direction within 3° of
the GSO should not exceed the following values:

Angle off-axis Maximum e.i.r.p. in any
40 kHz band
2°< @ < 7° 33 -25log @ dBW
7°< @ £9.2° 12 dBW
92°< @ <48° 36 -25log @ dBW
¢ >48° -6 dBW

In addition, the cross-polarized component in any direction ¢ degrees from the antenna main-lobe
axis should not exceed the following limits:

Angle off-axis Maximum e.i.r.p.in any
40 kHz band
20< @ £7° 23 -25log ¢ dBW
7° < @ £9.2° 2 dBW
2 that the following Notes should be regarded as part of this Recommendation:

NOTE 1 — Maximum e.i.r.p. density values in § 1 above may need to be decreased up to 8 dB in the
systems where the satellite spacing is near 2°.

NOTE 2 — For the systems in which the earth stations are expected to transmit simultaneously in the
same 40 kHz band, e.g. for the systems employing CDMA, the maximum e.i.r.p. values in § 1
above should be decreased by 10 log N (dB), where N is the number of earth stations which are
expected to transmit simultaneously on the same frequency.

NOTE 3 — Recommendations for VSATs operating in the 6 GHz and other frequency bands are
under study. Provisionally Recommendation ITU-R S.524 should be applied for these bands.

NOTE 4 — The values given in § 1 may be exceeded over the range of angles for which the
particular feed system may give rise to relatively high levels of spill-over.

NOTE 5 — The limits given in § 1 could be increased up to the limits of Recommendation ITU-R
S.524 in case of very large service areas.

NOTE 6 — Annex 1 describes the calculation of permissible off-axis e.i.r.p. density for VSATs.

NOTE 7 — Earth station antennas with D/A ratios less than 50 are likely to have main beams which
extend beyond an off-axis angle of 2° to 3°. Annex 2 shows examples of the main beamwidths of
some of these antennas. The off-axis e.i.r.p. limitations at the lower off-axis angles in § 1 can be
met by constraining the transmit power spectral flux-density of these antennas.





Rec. ITU-R S.728-1 3

NOTE 8 — This Recommendation applies to protection between geostationary-satellite networks in
the FSS. Potential interference between geostationary-satellite systems and non-geostationary-
satellite systems is to be addressed by other Recommendations.

NOTE 9 — The revision in § 1 above to reduce the minimum off-axis angle from 2.5° to 2° applies
to earth stations brought into service after the end of 1995 for all geostationary-satellite networks.

ANNEX 1

Calculation of permissible off-axis e.i.r.p. density for VSATSs

1 System noise budget

According to Recommendation ITU-R S.523 which deals with permissible interference level in
digital satellite transmission, 20% of the total noise power at the demodulator input is allocated to
the interference caused by other networks in frequency bands in which the networks practice
frequency re-use. Also, 6% of the total noise power is allocated for the single entry interference.

While the off-axis emissions from earth stations cause uplink interference to the adjacent satellites,
the emissions from the adjacent satellites cause downlink interference to the receiving earth
stations. Therefore, the single entry allocation of 6% should be further divided into uplink and
downlink interference. The antenna diameter of the receiving earth station affects the division. If it
is larger, the downlink interference becomes less because of its better off-axis isolation, while the
uplink interference becomes severer because the total system thermal noise decreases due to
increased earth-station G/7.

In considering the off-axis e.i.r.p. limit of VSATSs, it may be appropriate to assume that the antenna
diameter of the receiving earth station of the interfered network is around 5 m. In this case the
budget for the single entry downlink interference can be assumed as less than 1% considering the
off-axis gain performance of the antenna. Then the budget for the single entry uplink interference
can be assumed as 5%.

Further, the total system noise budget can be assumed as follows:

Thermal noise (uplink + downlink) 50%
Interference from other satellite networks 20% (Recommendation ITU-R S.523)
Interference due to cross-polarization 5%
Intermodulation noise due to transponder 25%

Therefore, the ratio of 5%/50% can be used in comparing the uplink single entry interference power
density with the thermal noise density.
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2 Derivation of system total thermal noise

In calculating the system total thermal noise, both the uplink and the downlink thermal noise should
be considered. The uplink carrier-to-noise density ratio (C/Ng)y, the downlink carrier-to-noise

density ratio (C/Ng)p and the total carrier-to-noise density ratio (C/Ng)7 can be calculated as

follows:

(C/INy)y =eir.p.p —Ly —Lyy —Lygr +(G/T)g +228.6

(C/INg)p =eir.p.s —OBO—-Lp—Lpy—Lpr +(G/T)g +228.6

=eirp.p—Ly—Lys—Lyr +Gs—Lp—Lpg+Lpgr+(G/T)g +228.6

where:

Lpy:
Lyr:
Lppr:
(G/T)s:
(G/T)Eg:
OBO:

where:
SFD:
1BO:
Gr:

If the effective G/T of the receiving earth station at the satellite input is defined as:

(C/No) =—-10log (10" (—(C/Ng), /10) + 10~ (—(C/Ng) p /10))

e.i.r.p. of the transmit earth station of wanted signal
saturation e.1.r.p. of the satellite

uplink free-space loss

downlink free-space loss

uplink clear-air attenuation

downlink clear-air attenuation

uplink rain fade

downlink rain fade

G/T of the satellite

G/T of the receiving earth station of wanted signal
output back-off of the satellite

small signal gain of the transponder

Gg =G +(eir.p.g — SFD)+(IBO—OBO)

saturation flux-density of the satellite
input back-off of the satellite

gain of an ideal antenna area of 1 m2

G1=44.4dB at 14 GHz

(G/T)gg =Gs—Lp—Lpy—Lpr +(G/T)g

and the total effective G/T of the satellite is defined as:

(GIT)p =—10log (10~ (—(G/T)g /10) + 10" (=(G/T) g /10))

then the downlink C/Ny and the total C/Ng can be expressed as:

(C/NO)D =elr.p.g —LU _LUA _LUR +(G/T)EE +228.6

(CINy)T =eir.p.p —Ly —Lyy —Lyg +(G/T)1 +228.6

(1

2)
3)

4

)

(6)

(7
(®)
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3 Derivation of permissible off-axis e.i.r.p. density

It is assumed that the off-axis e.ir.p. density from the interfering VSAT is expressed as £ —25 log @
dB(W/40 kHz). Then the uplink carrier-to-interference density ratio in 40 kHz bandwidth can be
expressed as follows:

Clg=eir.p.p —Lygp —(E—25log @) 9)

Note that it is assumed only the wanted signal suffers the uplink rain fade. Then the interference to
thermal noise ratio in 40 kHz bandwidth can be derived as:

1o/No =(C/No)p —Clly —10log B
= (E-25log@)— Ly — Ly +(GIT)p +228.6—10log B (10)
where B =40 kHz.

As described in § 1, the value of Iy/Ny should be less than 5%/50% to satisfy the single entry
interference criteria. Then the permissible value of £ can be derived as:

E =1y/Ny+25logo+ Ly + Ly —(G/T)p —228.6+10log B (11)
In the case when the uplink frequency is 14 GHz:
E=25logo—(G/T)p +14.5+ L4 (12)

Note that the uplink rain fade does not affect the interference to noise ratio. However, the effect of
the downlink rain fade should be taken into account in the calculation of (G/T)7 because the
interference budget is defined as a portion of the total noise power which would give rise to a bit
error ratio of 1 in 106 and usually the system is designed so that the bit error ratio of 1 in 100 can be
achieved even during the fade condition.

4 Derivation of the required e.i.r.p. from VSATSs

The permissible level of E can be derived by the expressions in the previous section. However, it
should be checked if VSAT systems can operate with good performance even under that condition.

If it is assumed that the transmit antenna gain of the VSAT earth station is G7, and that the side-lobe
performance of the antenna can be expressed by 29 —25 log ¢, then the e.i.r.p. of the VSAT,
e.i.r.p.g, iIn 40 kHz bandwidth can be expressed as:

eir.p.p=E-29+Gr (13)

Then, from expression (8), the carrier power density-to-thermal noise density ratio can be derived
as:

(CO/NO)T =E—29+GT Ly —Lyg —Lyr +(G/T)T +228,6-10log B (14)

As explained in § 1 of this Annex, the thermal noise is assumed to be 50% of total noise. Therefore,
if required overall energy-per-bit-to-noise density ratio is (£3/No)g and the conversion factor from
Co/Ng to Ep/Ny is K, then the following inequality should be satisfied with an overall system
margin of M (dB):

(Ep/Ng) g — K +M < (Cy/No) +10log (50%/100%) (15)
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The value of K is as follows depending on the type of modulation and forward error correction
(FEC):

3 dB for BPSK with rate 1/2 FEC
1.3 dB for BPSK with rate 3/4 FEC
0 dB for QPSK with rate 1/2 FEC

—1.7 dB for QPSK with rate 3/4 FEC.

From the expressions (14) and (15), the required value of £ can be calculated. It should be noted
that an adequate value of uplink rain fade should be taken into account while the downlink rain fade
need not be considered because the effect of the former is usually severer than that of the latter.

5 Numerical results for typical satellite systems

The permissible values and the required values of E are calculated for typical satellite systems as
shown in Table 1. The parameter values assumed in the calculation are summarized below:

Antenna diameter of the receive earth station 5 m
G/T of the receive earth station in clear weather 31 dB
G/T of the receive earth station in rainy weather 30 dB
Downlink rain fade 4 dB
Uplink rain fade 3 dB
Downlink clear-air attenuation 0.5dB
Uplink clear-air attenuation 0.5dB
Small signal satellite gain increase (IBO-OBO) 4 dB
VSAT antenna diameter 1.2 m
VSAT antenna transmit gain 42.7dB
Required Ep/Ng with rate 1/2 FEC 6.4dB
Required Ep /Ny with rate 3/4 FEC 7.4dB
Required overall system margin 1.5dB

Also the topocentric angle is used for the off-axis angle . It is assumed that the topocentric angles
are 1.1 times of the geocentric angles and that the satellites are located at their nominal positions.
To calculate the downlink free-space loss, the frequencies shown in Table 1 are used.
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TABLE 1

Permissible and required values of £

Satellite system GSTAR EUTELSAT-II INTELSAT-VI AUSSAT
Region USA Europe West-spot Australia
Downlink frequency
(GHz) 11.7 12.5 10.95 12.05
Satellite G/T (dB(K 1)) 1.0 2.0 4.3 -1.0
SFD (dB(W/m2)) —-85.0 -82.8 —-81.3 —-88.0
Satellite e.i.r.p. (dABW) 42.0 44.0 47.7 42.0
Small signal satellite gain (dB) 175.4 175.2 177.4 178.4
Equivalent total G/T (DL clear) -23 2.4 0.6 -2.5
Equivalent total G/T' (DL rain) =57 —6.1 -3.0 -4.7
Permissible £ — 25 log ¢ 20.7 21.1 18.0 19.7
Permissible E (¢ =2.2) 29.3 29.7 26.6 28.2
Permissible E (¢ = 3.3) 33.7 34.1 31.0 32.6
Permissible E (¢ = 4.4) 36.8 37.2 34.1 35.8
Required E (BPSK 3/4 FEC) 27.3 274 244 27.5
Required E (BPSK 1/2 FEC) 24.6 24.7 21.7 24.8

As shown in the Table, £ =33 (dB(W/40 kHz)) may be adequate when the satellite spacing is not
less than 3°. When the satellite spacing is 2° less value of £, e.g. 25, may need to be used, although
only BPSK transmission with rate 1/2 FEC may be feasible in this case.

ANNEX 2

Ultra small aperture terminal antenna characteristics

1 Introduction

With the recent introduction of FSS space stations with substantial transmission power capabilities,
it has become possible to use “ultra-small aperture terminals (USATs)” for applications formerly
relegated to “very small aperture terminals (VSATs)”. However, these USATs have large or wide
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main beams which, when transmitting in the Earth-to-space direction, could impinge upon adjacent
space stations in the GSO. Likewise, co-frequency, co-coverage transmissions from space stations
adjacent to the wanted space station could introduce high levels of interference into these USAT
networks. The resultant increase in interference between neighbouring FSS networks will have a
negative effect on the communication capacity of the existing GSO/spectrum resources. Thus it is
necessary to constrain the interference potential of USAT networks, particularly in the magnitude of
uplink off-axis e.1.r.p. densities.

2 USAT antenna beam sizes

Table 2 shows the growth in main beamwidths (MBWs) for antenna sizes with D/As below 50. For
antennas designed with low side lobe gains and efficiencies around 60% (by incorporating special
feed distribution designs), the MBWs shown in Table 2 are likely to be in the higher range.

TABLE 2

Off-axis angular range of antenna half-main beamwidths

Radio frequency DI Antenna diameter Halt-MBWs(D
(GHz) (m) (degrees)
14 50 1.05 1.4-2.3
14 40 0.84 1.7-2.9
14 30 0.63 2.4-3.9

() These antennas are paraboloids of revolution or sections of paraboloids. The size of
the main beamwidth (MBW) is a function of the antenna feed design. Note that this
column shows 1/2 MBW, the angular distance to the first null or zero crossing of
antenna gain.
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RECOMMENDATION ITU-R S.729*

Control and monitoring function of very small
aperture terminals (VSATS)

(1992)
The ITU Radiocommunication Assembly,
considering
a) that geostationary-satellite networks in the fixed-satellite service operate in the same
frequency bands;
b) that it is necessary to limit interference to other users of the frequency spectrum;
c) that VSAT earth stations will in general be unattended,;
d) that some VSAT earth station fault conditions may be detected locally at the VSAT itself

while others may be detected at the Network Control and Monitoring Centre or at an equivalent
facility;

e) that VSAT earth stations must have control and monitoring functions to limit interference
to other users of the frequency spectrum when a malfunction occurs at an unattended remote VSAT
earth station;

f) that VSAT earth stations receive control information from the Network Control and
Monitoring Centre or an equivalent facility,

recommends

that VSAT earth stations should at least be provided with the following monitoring and control
functions:

1 transmissions from the VSAT earth station should be inhibited at initial start-up (power on)
until the VSAT determines that it is correctly receiving and interpreting a specified command signal
generated by the Network Control and Monitoring Centre or by an equivalent facility or initiated at
the VSAT;,

2 the correct functioning of the VSAT (including but not limited to transmitter frequency)
should be monitored; this monitoring may be done locally at the VSAT. When a fault which may
cause interference is detected the VSAT should cease transmission,;

3 the VSAT should cease transmissions after receiving a “parameter change” command
which may cause interference during the change, e.g. one that alters its output frequency, until it
receives an “enable transmission” command or determines itself that it can continue operation;

4 where so equipped, the VSAT should monitor the received outbound carrier. If for any
reason the VSAT detects that a malfunction has occurred, the VSAT should cease transmission. The

* Radiocommunication Study Group 4 made editorial emendments to this Recommendation in 2001 in
accordance with Resolution ITU-R 44 (RA-2000).
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VSAT may then continue transmission after it receives a command from the Network Control and
Monitoring Centre or from an equivalent facility to do so, or after it determines itself that
synchronization with the outbound carrier has been re-established;

5 the VSAT should, at least, be able to accept from the Network Control and Monitoring
Centre or from an equivalent facility, the following commands:

- disable transmission;

- enable transmission.

In addition, it shall be possible for the Network Control and Monitoring Centre or an equivalent
facility to monitor the health of a VSAT and to determine if a VSAT has failed;

6 that the following Notes be considered as a part of this Recommendation:

NOTE 1 — The recommendation in § 4 is not applied for stand-alone point-to-point, VSAT-to-
VSAT networks. In this case one VSAT may need to continue transmission even when it loses the
received carrier, because otherwise the network will never restore after rain fades if both sides stop
transmission.

NOTE 2 — That § 5 does not apply to receive-only VSATS.
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PEKOMEH/JAIIASI MCD-R S.1844

JTaJlOHHasl JHAT PAaMM a HANIPABJEHHOCTH N PU KPOCCHOJAPU3ALMHI AJIS CTAHIUH
C JINHEIHO MOJIAPU30BAHHBLIMH AHTEHHaMH 04YeHb Manoii aneptypsbl (VSAT)
IJIA YacToT B Auamna3zone or2 10 31 I'l'

(2009)

Cdepa npumeHeHHn

B Hacrosmei PekoMeHnamy npuBoAUTCS 3TAJIOHHAS! IarpaMMa HalpaBJIEHHOCTH MPU KPOCCIIONS py3a LMY,
KOTOpas B CJy4yae OTCYICTBHUS KOHKPETHOM MHpOpMalmH, Kacaroulehcs AuarpaMMbl HAaNpaBICHHOCTH MPU
KPOCCTIOJSIPU3AIIMHN JIMHE HHO TOJISIPU30BAHHBIX aHT€HH 3€MHBIX CTaHIWi oueHp Majoi aneprypbl (VSAT),
JIOJDKHA HCTIOJIb30BAThCA B KAayeCTBE STAJOHHOM IHArpaMMBI C IIEJIBI0 pacdeTa MOMeEX, 3aTParuBarOIIHX
3emuble craHud VSAT (QUKCHMpOBaHHOW CITyTHHKOBOM CITy)KOBI M CTaHIUH JIPYTHX CIYy»KO, COBMECTHO
UCIONB3YIOLIUE TY K€ M0JIOCY YacTOT, a TAKKe AJISI UCCIECAOBAHNI KOOPIAMHALIMYM U OLEHKU MOMEX MEXAY
crcTeMamu B (PUKCHpOBaHHOM CITyT HUKOBOM Ciryx0e.

Accambries paguocsszu MCD,

ydumbleas,

a) 4YTO B LCAX MPOBECICHHA HCCJICIOBAaHNMA B3aMMHBIX TIOMEX MCEXKIY CUCTEMaMU CHyT}H/II(OBOfI
paguoCBA3N U MEXKNY 3€EMHbBIMHU CTaHUMAMHU TaKMX CHUCTEM MW CTAHIUMAMH OPYIHUX CJIy>K6, COBMECCTHO
HUCHIOJIB3YIOIHUX TY K€ TIIOJIOCY 4YaCTOT, MOXKCT OBITH H€06XOI[I/IMO HUCIOJIb30BATh CAMHYIO AHAarpaMMy
HAINpaBJICHHOCTHU TPHU KPOCCHOKApU3allui AJIs1 aHTCHHbI 3eMHOH CTaHIMM C O4YeHb MaJIoi anepTypoﬁ

(VSAT);

b) YTO B LEJAX TNPOBEJCHMS HCCICAOBAHMN KOOPAMHAIMM W JJISI OLEHKH TOMEX MEXTy 3€MHBIM U
craHuusiMH VSAT 1 KOCMHYECKAMH CTAHIMSIMU MOXKET OBITH LEJIECO00PA3HBIM HCTIONb30BAHNE THATPAMMBI
HAIIPaBJICHHOCTU NPHU KPOCCIOIAPU3ALMY [ YIVIOBOM 00JACTH BOJIM3U I'JIABHOIO JIy4a, OCHOBAaHHOM Ha
orubaromieil ypoBHs MMKOBOM MOIHOCTH OOKOBBIX JIENECTKOB B 3TOH 00J1aCTH,

c) YTO WCIOJb30BaHUE AHTEHH C HAWIYyYIIMMHU JOCTWKUMBIMHU JHarpaMMaMH HaTpaBICHHOCTH
MBIy4eHUs TpHUBEAET K Hanoonee 3()QPEeKTMBHOMY HCTIONH30BAHUIO PAJUOYACTOTHOIO CIIEKTpa U
reO0CTAIMOHAPHOH CITyT HUKOBOY OPOUTHI,

ommeuas,

a) YTO TOBBIIIEHHOE HCIOJIb30BAHME IYTHM OpOUTHI MPUBENO K IIMPOKOMY NPUMEHEHHIO aHTEHH C
O4Y€Hb MaJIoi anepTypoii,

peKkomernoyem

1 B cCllydae OTCYTCTBHSl KOHKPETHON HWHGOpMAalMY, Kacalollewcsi auarpaMMbl HampaBI€HHOCTH
JIMHEWHO TIONSPU30BAHHOM aHTEHHbI TEPMHUHAJNA C OYE€Hb MaJioil amepTypod paccMaTpuBaeMoN 3€eMHOMN
CTaHUUM, UCIIOJIb30BATh €AVHYIO0 AMAarpaMMy HalpaBJICHHOCTH JJIs UCCJIEIOBaHUNA KOOPAMHALMYU U TIOMEX,
3aTparuBaromyx 3eMHble cTaHmuu VSAT ¢ nuHelHO MONMspHU30BaHHBIMU aHTEHHAMU B (PUKCHPOBAHHOU
CIlyTHUKOBOH CIIy0€ U CTaHIUU APYTUX CIIy*k0, COBMECTHO HCTIONB3YIOIIUE Ty e MOJI0CY YacToT,;
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2 UCTIONIb30BATh CJICAYIOLIYIO STAJIOHHYIO TUATPAMMYy HATPABICHHOCTH HPH KPOCCTIOISPHU3AIIMN IS
JIMHEWHO TMOJsIpu30BaHHbIX aHTeHH VSAT ¢ oTHOIeHHeM auamerpa K aimHe BoiHbl (D/A) menbmium 100,
JUTSL pa3iMdHBIX YTJIOB MEKIY paccMaTpuBaeMBbIMH HAIPABICHWSIMHU U OCHIO TJIABHOTO Jiyda (HAIpaBiie HAC
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Intellectual Property Rights

IPRs essential or potentially essential to the present document may have been declared to ETSI. The information
pertaining to these essential IPRs, if any, is publicly available for ETSI member s and non-member s, and can be found
in ETSI SR 000 314: "Intellectual Property Rights (IPRs); Essential, or potentially Essential, IPRs notified to ETS in
respect of ETS standards', which is available from the ETS| Secretariat. Latest updates are available on the ETSI Web
server (http://webapp.etsi.org/| PR/home.asp).
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can be given as to the existence of other IPRs not referenced in ETSI SR 000 314 (or the updates on the ETSI Web
server) which are, or may be, or may become, essential to the present document.

Foreword

This Candidate Harmonized European Standard (Telecommunications series) has been produced by ETSI Technical
Committee Satellite Earth Stations and Systems (SES).

The present document has been produced by ETSI in response to a mandate from the European Commission issued
under Directive 98/34/EC [3] (as amended) laying down a procedure for the provision of information in the field of
technical standards and regulations.

The present document is intended to become a Harmonized Standard, the reference of which will be published in the
Official Journal of the European Communities referencing the Directive 1999/5/EC [1] of the European Parliament and
of the Council of 9 March 1999 on radio equipment and telecommunications terminal equipment and the mutual
recognition of their conformity ("R& TTE Directive").

Technical specifications relevant to Directive 1999/5/EC [1] are given in annex A.

National transposition dates

Date of adoption of this EN: 10 February 2006
Date of latest announcement of this EN (doa): 31 May 2006

Date of latest publication of new National Standard

or endorsement of this EN (dop/e): 30 November 2006
Date of withdrawal of any conflicting National Standard (dow): 30 November 2006
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Introduction

ETSI has designed a modular structure for the standards. Each standard is a module in the structure. The modular
structure is shown in figure 1.

r-r-—---=-"-=-""-"""="="=""=""="="====-"="="="="====-=== 1
3.3f [ Disability* |
PSS IISICICICSISSSCSISSSIIZCOJIIZCIIIZIIIooIDg
3.3e 1 Emergency* I
F::::::::I::::::Z:::::j:::::::::::::
3.3d I Fraud* 1
B oo o e o e mm mm mm mm mm mm mm mm mm mm mm mm mm Em e e e e e e e e e e = = = = 1
r ________ [ R et — R — i
3.3¢c | Privacy* I
B oo o e o e o e e e e - - - - - - — — — — — 1
Tl i e =1
I No harm to the network* 1
33b b e e e == — = | * If needed
- - 1 Scoped b
Interworking via the network* : I equiF[))men>t/

I
3.3a ! o ) | !
I Interworking with the network 1 class or type

1
I
Use of spectrum
| [ |

1
|
1
|
1
3.2 : . .
: New radio harmonized standards
Spectrum I Scoped by frequency and/or equipment type
! | L] ] L1 L[
| T
| 1
4 1 1
|
I Radio Product EMC
: EN 301 489 multi-part EMC standard
1
3.1b< !
EMC : ;
Generic and product standards also notified under EMC Directive
\ T L]
- | 1
: - If needed, new standards for human exposure to :
1 Electromagnetic Fields, 1
: - if needed, new standards for acoustic safety :
3.1a< ______ - T
Safety Standards also notified under LV Directive
L ; ;
1 1
<€4—Non-radio —p-«¢ Radio (RE) >
« TTE >« Non-TTE —p

Figure 1. Modular structure for the various standards used under the R&TTE Directive [1]

ETSI





9 ETSI EN 301 428 V1.3.1 (2006-02)

The left hand edge of the figure 1 shows the different clauses of Article 3 of the R& TTE Directive [1].

For article 3.3 various horizontal boxes are shown. Dotted lines indicate that at the time of publication of the present
document essential requirements in these areas have to be adopted by the Commission. If such essential requirements
are adopted, and as far and as long as they are applicable, they will justify individual standards whose scopeislikely to
be specified by function or interface type.

The vertical boxes show the standards under article 3.2 for the use of the radio spectrum by radio equipment. The
scopes of these standards are specified either by frequency (normally in the case where frequency bands are
harmonized) or by radio equipment type.

For article 3.1b the diagram shows EN 301 489, the multi-part product EMC standard for radio used under the
EMC Directive.

For article 3.1a the diagram shows the existing safety standards currently used under the LV Directive and new
standards covering human exposure to electromagnetic fields. New standards covering acoustic safety may also be
required.

The bottom of the figure shows the relationship of the standards to radio equipment and telecommunications terminal
equipment. A particular equipment may be radio equipment, telecommunications terminal equipment or both. A radio
spectrum standard will apply if it isradio equipment. An article 3.3 standard will apply as well only if the relevant
essential requirement under the R& TTE Directive is adopted by the Commission and if the equipment in question is
covered by the scope of the corresponding standard. Thus, depending on the nature of the equipment, the essential
reguirements under the R& TTE Directive may be covered in a set of standards.

The modularity principle has been taken because:

- it minimizes the number of standards needed. Because equipment may, in fact, have multiple interfaces and
functionsit is not practicable to produce a single standard for each possible combination of functions that may
occur in an equipment;

- it provides scope for standards to be added:
- under article 3.2 when new frequency bands are agreed; or
- under article 3.3 should the Commission take the necessary decisions
without requiring ateration of standards that are already published;

- it clarifies, simplifies and promotes the usage of Harmonized Standards as the relevant means of conformity
assessment.

Remarks on the present document

The present document allows the choice of either aclass A Control and Monitoring system or aclass B Control and
Monitoring system. The class B system is more suitable for networks comprising very many terminals.

The determination of the parameters of the user earth stations using a given geo-stationary satellite for the protection of
the spectrum allocated to that satellite, is considered to be under the responsibility of the satellite operator or the
satellite network operators. For this reason the requirement on the cross polarization discrimination which wasin

TBR 28 (see Bibliography) has not been copied in the present document and inter-modulation limits inside the band
14,0 GHz to 14,5 GHz are to be determined by system design and are subject to satellite operator specifications.

The requirements have been selected to ensure an adequate level of compatibility with other radio services. The levels,
however, do not cover extreme cases which may occur in any location but with alow probability of occurrence.

The present document may not cover those cases where a potential source of interference which is producing
individually repeated transient phenomena or a continuous phenomenon is present, e.g. aradar or broadcast site in the
near vicinity. In such a case it may be necessary to use special protection applied to either the source of interference, or
the interfered part or both.

The present document does not contain any requirement, recommendation or information about the installation of the
VSAT.
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All parts of the indoor unit related to reception, processing and presentation of the received information except the
control channel are not within the scope of the present document. The syntax of the control channel messagesis outside
the scope of the present document.
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1

Scope

The present document appliesto Very Small Aperture Terminals (VSATS) which have the following characteristics:

The VSAT isoperating in one or more frequency rangesin the part of the following bands allocated
exclusively to the Fixed Satellite Services (FSS):

- 14,00 GHz to 14,25 GHz (earth-to-space);

- 12,50 GHz to 12,75 GHz (space-to-earth);

or in the shared parts of the following bands, allocated to the FSS and Fixed Services (FS):
- 14,25 GHz to 14,50 GHz (earth-to-space);

- 10,70 GHz to 11,70 GHz (space-to-earth).

The VSAT uses linear polarization.

The VSAT operates through a geostationary satellite at |east 3° away from any other geostationary satellite
operating in the same frequency band and covering the same area.

The VSAT antenna diameter does not exceed 3,8 m, or equivalent effective area.
The VSAT iseither:

- atransmit only VSAT: designed for transmission only of radio-communications signalsin any of the
frequency bands (earth-to-space) specified above; or

- atransmit and receive VSAT: designed for transmission and reception of radio-communications signals
in any of the frequency bands specified above; or

- areceive only VSAT: designed for reception only of radio-communications signalsin any of the
frequency bands (space-earth) specified above.

The VSAT isdesigned usually for unattended operation.

The VSAT isoperating as part of a satellite network (e.g. star, mesh or point-to-point) used for the distribution
and/or exchange of information between users.

The transmit-only and transmit-and-receive VSAT is controlled and monitored by a Centralized Control and
Monitoring Function (CCMF). The CCMF is outside the scope of the present document.

The present document applies to the VSAT with its ancillary equipment and its various terrestrial ports, and when
operated within the boundary limits of the operational environmental profile declared by the applicant and when
installed as required by the applicant by declaration or in the user documentation.

The present document is intended to cover the provisions of Directive 1999/5/EC (R& TTE Directive) [1], Article 3.2,
which statesthat ... radio equipment shall be so constructed that it effectively uses the spectrum allocated to
terrestrial/space radio communications and orbital resources so as to avoid harmful interference”.

In addition to the present document, other ENs that specify technical requirementsin respect of essential requirements
under other parts of Article 3 of the Directive 1999/5/EC (R& TTE Directive) [1] may apply to equipment within the
scope of the present document.

NOTE: A list of such ENsisincluded on the web site http://www.newapproach.org/.
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2 References

The following documents contain provisions which, through reference in this text, constitute provisions of the present
document.

. References are either specific (identified by date of publication and/or edition number or version number) or
non-specific.

. For a specific reference, subsequent revisions do not apply.
. For anon-specific reference, the latest version applies.

Referenced documents which are not found to be publicly available in the expected location might be found at
http://docbox.etsi.org/Reference.

[1] Directive 1999/5/EC of the European Parliament and of the Council of 9 March 1999 on radio
equipment and telecommunications terminal equipment and the mutual recognition of their
conformity (R& TTE Directive).

[2] CISPR 16-1-5 (2003): " Specification for radio disturbance and immunity measuring apparatus and
methods - Part 1-5: Radio disturbance and immunity measuring apparatus - Antenna calibration
test sitesfor 30 MHz to 1 000 MHZz".

[3] Directive 98/34/EC of the European Parliament and of the Council of 22 June 1998 laying down a
procedure for the provision of information in the field of technical standards and regulations.

3 Definitions and abbreviations

3.1 Definitions

For the purposes of the present document, the terms and definitions given in Directive 1999/5/EC [1] and the following
apply:

ancillary equipment: equipment used in connection with aVSAT is considered as ancillary if the three following
conditions are met:

a) theequipment isintended for use in conjunction with the VSAT to provide additional operational and/or
control features (e.g. to extend control to another position or location); and

b) the equipment cannot be used on a stand alone basis, to provide user functions independently of the
VSAT; and

c) theabsence of the equipment does not inhibit the operation of the VSAT.

applicant: manufacturer or his authorized representative within the European Community or the person responsible for
placing the apparatus on the market

carrier-off radio state: radio state in which the VSAT may transmit and does not transmit any carrier

NOTE 1. The phrase "the VSAT may transmit" means that all the conditions for transmission are satisfied (e.g. ina
state where transmissions are permitted and no failure detected).

NOTE 2: The existence of a"Carrier-off* radio state depends on the system of transmission used. For VSATs
designed for continuous transmission mode there may be no " Carrier-off" radio state.

carrier-on radio state: radio state in which the VSAT may transmit and transmits a carrier

Centralized Control and M onitoring Functions (CCMF): set of functional entitiesthat, at system level, monitor and
control the correct operation of all transmit VSAT in a network

Control Channel (CC): channel or channels by which VSAT receive control information from the CCMF
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EIRP, 5 maximum e.i.r.p capability of the VSAT as declared by the applicant

EIRPom,: €ither:

() EIRP

max?

(it) or, when uplink power control isimplemented, the maximum required e.i.r.p of the VSAT under clear sky
condition as declared by the applicant.

NOTE: The applicant may declare different values of EIRP,,,, and EIRP,,, for each combination of occupied
bandwidth and transmission parameters (see clause 4.1.3).

emissions disabled radio state: radio state in which the VSAT must not transmit a carrier

NOTE: Thisradio state only appliesin certain CMF states as defined in clause 4.1.4. (e.g. before system
monitoring pass, before the control channel isreceived, when afailure is detected, when the VSAT is
commanded to disable). The "Emissions disabled" radio state requires lower unwanted emissions than the
"Carrier-off" radio state.

environmental profile: range of environmental conditions under which equipment within the scope of EN 301 428 is
required to comply with the provisions of EN 301 428

external control channel: control channel which is either (i) carried by the VSAT network via the same or another
satellite, but not within the internal protocol of the VSAT system, or (ii) carried by the PSTN or some other means

external response channel: response channel which iseither (i) carried by the VSAT network via the same or another
satellite, but not within the internal protocol of the VSAT system, or (ii) carried by the PSTN or some other means

indoor unit: is composed of that part of the VSAT which is not part of the outdoor unit. It isgenerally installed inside a
building and is connected to the outdoor unit. The connection cable between the outdoor and indoor unit is considered
part of the indoor unit

integral antenna: antenna which may not be removed during the tests according to the applicant's statement

internal control channel: control channel which is carried by the VSAT network via the same satellite as used for
transmission of user data and within the internal protocol structure of the VSAT system

internal response channel: response channel which is carried by the VSAT network viathe same satellite as used for
transmission of user data and within the internal protocol structure of the VSAT system

network: in EN 301 428 a network is any network configuration including star, mesh and point-to-point configurations
nominated bandwidth: bandwidth of the VSAT radio frequency transmission is nominated by the applicant.

NOTE 1: The nominated bandwidth is centred on the transmit frequency and does not exceed 5 times the occupied
bandwidth.

NOTE 2: The nominated bandwidth is wide enough to encompass all spectral elements of the transmission which
have alevel greater than the specified spurious radiation limits. The nominated bandwidth is wide enough
to take account of the transmit carrier frequency stability. This definition is chosen to alow flexibility
regarding adjacent channel interference levels which will be taken into account by operational procedures
depending on the exact transponder carrier assignment situation.

occupied bandwidth: for adigital modulation scheme-the width of the signal spectrum 10 dB below the maximum
in-band density. For an analogue modulation scheme-the width of afrequency band such that, below the lower and
above the upper frequency limits, the mean power emitted is equal to 0,5 % of the total mean power of the emission

outdoor unit: part of the VSAT intended to be installed outdoor, as declared by the applicant, or asindicated in the user
documentation

The outdoor unit usually comprises three main parts:
a) theantenna sub-system which converts the incident radiation field into a guided wave and vice versa;

b) the Low Noise Block (LNB) down converter, which is a device that amplifies, with very low internal noise,
the received signals in the Radio Frequency (RF) band and converts them to intermediate frequencies,

ETSI





14 ETSI EN 301 428 V1.3.1 (2006-02)
c) theup-converter and the power amplifier which convert from the intermediate frequency to RF and amplify
the low level RF signals for transmission through the antenna subsystem.

NOTE: Theinstalation equipment (means of attachment) is outside the scope of EN 301 428. However, the

antenna structures and other components directly mounted on the antenna and forming an integral part of
it, are subject to the specifications of EN 301 428.

removable antenna: antenna which may be removed during the tests according to the applicant's statement
Response Channel (RC): channel by which VSAT transmit monitoring information to the CCMF
spuriousradiation: any radiation outside the nominated bandwidth

NOTE: For areceive-only VSAT there is no nominated bandwidth therefore any radiation is a spurious radiation.
transmission disabled state: VSAT isin this state when it is not authorized by the CCMF to transmit

transmit VSAT: VSAT capable of being used either for transmission only, or for transmission and reception

uplink power density control: control of the e.i.r.p. and/or occupied bandwidth and/or other transmission parameters

(e.g. FEC, modulation, symbol rate) of the transmitted signal in order to adjust the e.i.r.p. in a given measurement

bandwidth
NOTE: Uplink power density control may be used to respond to uplink fade conditions.

VSAT: complete VSAT equipment, comprising the outdoor unit and the indoor unit including the connection cable(s)
between the units

3.2 Abbreviations

For the purposes of the present document, the following abbreviations apply:

CcC Control Channel

CCF Control Channel reception Failure

CCMF Centralized Control and Monitoring Functions

CISPR Comité International Spécial des Perturbations Radioélectriques (International Special Committee
on Radio Interference)

CMF Control and Monitoring Function

CCR Control Channel correctly Received

cv Control Variable

EIRP, ei.r.p Equivalent |sotropically Radiated Power

EN European Standard

EUT Equipment Under Test

FEC Forward Error Correction

FS Fixed Service

FSS Fixed Satellite Service

GSO Geostationary Satellite Orbit

HPA High Power Amplifier

ITU International Telecommunications Union

LNA Low Noise Amplifier

LNB Low Noise Block

LO Local Oscillator

modem M Odulator/DEM odul ator

PSTN Public Switched Telephone Network

R&TTE Radio and Telecommunications Terminal Equipment

RC Response Channel

RE Reset Event
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RF Radio Frequency

SMF System Monitoring Fail

SMP System Monitoring Pass

SMV Self Monitoring Variable

STE Special Test Equipment

TDMA Time Division Multiple Access

TxD Transmission Disable command

TXE Transmission Enable command

VSAT Very Small Aperture Terminal
4 Technical requirements specifications
4.1 General

4.1.1 Environmental profile

The technical requirements of the present document apply under the environmental profile for operation of the
equipment, which shall be declared by the applicant. The equipment shall comply with all the technical requirements of
the present document at all times when operating within the boundary limits of the declared operational environmental
profile.

The environmental profile for operation of the equipment shall include the ranges of humidity, temperature and supply
voltage.

4.1.2 Control and Monitoring Functions (CMF)

The transmit VSAT shall comply with all the technical requirements of the CMF either class A or class B or both as
specified in clauses 4.2.6 and 4.2.7 respectively. The applicant shall declare to which class, A or B or both, the transmit
VSAT belongs.

4.1.3  Operational configurations

Under operational conditions aVSAT may dynamically change the occupied bandwidth and/or other transmission
parameters (e.g. FEC, modulation, symbol rate) of the transmitted signal. For each combination of occupied bandwidth
and other transmission parameters, an EIRP,,, , an EIRP,,,, and a nominated bandwidth shall be declared by the

applicant. The following specifications apply to the VSAT for each combination of occupied bandwidth and other
transmission parameters.

The nominated bandwidth shall be centred on the transmit frequency and shall not exceed 5 times the occupied
bandwidth.
4.1.4 Transmit VSAT states and radio states

4141 Definitions
For transmit VSATSs, VSAT states and radio states are defined.

The present document allows the choice of either class A Control and Monitoring Functions (CMF) or classB CMF.
For the purpose of the present document four states of the VSAT are defined for each class of CMF. In both cases the
present document does not assume a particular implementation of the VSAT state machine.

The present document defines the permitted levels of emissionsin terms of radio states: these radio states are equally
applicable to both classes of VSAT states as described in clause 4.1.4.4.
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4.1.4.2 Class A CMF
For VSATsimplementing class A CMF, the four states are the following:
. "Out-of -service";
. "Checking";
. "Stand-by"; and
. "In-service".

The four states of the VSAT are represented in figure 2 and are used in clause 4.2.6 for the specification of the class A
CMF.

In the "Out-of -service", "Checking" and " Stand-by" statesthe VSAT is not allowed to transmit. In the "In-service" state
the VSAT is allowed to transmit.

4143 Class B CMF
For VSATsimplementing class B CMF, the four states are the following:
. "Non valid";
. "Initial phase";
. "Transmission disabled"; and
. "Transmission enabled".

The four states of the VSAT are represented in figure 3 and are used in clause 4.2.7 for the specification of the class B
CMF.

414.4 Radio states

The VSAT "may transmit” when all the conditions for transmission are satisfied (e.g. in a state where transmissions are
permitted, no failure detected).

The following radio states of the VSAT are defined:
- "Emissions disabled" when the VSAT must not transmit any carrier;
- "Carrier-off" when the VSAT may transmit and does not transmit any carrier;
- "Carrier-on" when the VSAT may transmit and transmits a carrier.

Table 1lagivesthe only possible combinations of the VSAT states and radio states which shall apply, with some
examples of associated events.

When the VSAT transmits several carriers having different frequencies, aVSAT state machine as described above may
be associated with each carrier or each set of carriers.
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Table la: VSAT states and radio states of the VSAT

VSAT states VSAT states
for class A CMF for class B CMF Radio states Examples of events
e i After-power on
"Out-of-service" "Non valid" Em|33|or?'s After any failure
disabled . .
During the checking phase
"Checking" "Emissions  |When waiting for a transmission enable or disable
9 disabled” command from the CCMF
o When waiting for a transmission enable or disable
"Emissions
"Initial phase”: disabled” |command from the CCMF
Between initial bursts
"Carrier-on" |During the transmission of each initial burst
"In-service" "Transmission "Carrier-on" |[During transmission of carrier(s)
enabled" "Carrier-off'  [When no carrier is transmitted
) ) "“Transmission "Emissions Whe.n a disable gqmmand from the CCMF has been
Stand-by disabled" disabled” received and waiting for a transmission enable
command from the CCMF

4.2 Conformance requirements
4.2.1 Off-axis spurious radiation
4211 Justification

Tolimit the level of interference to terrestrial and satellite radio services.

4212

Specification

42121 Transmit VSAT

The following specifications apply to the VSAT transmitting at e.i.r.p values up to and including EIRP,,,.

1) TheVSAT shal not exceed the limits for radiated interference field strength over the frequency range from
30 MHz to 1 000 MHz specified in table 1b.

Table 1b: Limits of radiated field strength at a test distance of 10 m in a 120 kHz bandwidth

Frequency range Quasi-peak limits

30 MHz to 230 MHz
230 MHz to 1 000 MHz

30 dBuV/m
37 dBuV/m

The lower limits shall apply at the transition frequency.

2)  Whenthe VSAT isinthe "Emissions disabled" radio state, the off-axis spurious Equivalent Isotropically
Radiated Power (e.i.r.p) from the VSAT, in any 100 kHz band, shall not exceed the limitsin table 2, for al
off-axis angles greater than 7°.

Table 2: Limits of spurious e.i.r.p - "Emissions disabled" radio state

Frequency band e.i.r.p limit
1,0 GHz to 10,7 GHz 48 dBpW
10,7 GHz to 21,2 GHz 54 dBpW
21,2 GHz to 40,0 GHz 60 dBpW

The lower limits shall apply at the transition frequency.
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3) Thisspecification applies outside the nominated bandwidth. For both the "Carrier-on" and " Carrier-off " radio
states, the off-axis spurious e.i.r.p density from the VSAT, shall not exceed the limitsin table 3, for all off-axis
angles greater than 7°.

Table 3: Limits of spurious e.i.r.p - "Carrier-on" and "Carrier-off" radio states

Frequency band e.i.r.p limit Measurement bandwidth
(dBpW)
1,0 GHz to 3,4 GHz 49 100 kHz
3,4 GHz to 10,7 GHz 55 100 kHz
10,7 GHz to 13,75 GHz 61 100 kHz
13,75 GHz to 14,0 GHz 95 (see note) 10 MHz
14,25 GHz to 14,75 GHz 95 (see note) 10 MHz
14,75 GHz to 21,2 GHz 61 100 kHz
21,2 GHz to 40,0 GHz 67 100 kHz
NOTE: This limit may be exceeded in a frequency band which shall not exceed
50 MHz, centred on the carrier frequency, provided that the on-axis e.i.r.p
density at the considered frequency is 50 dB below the maximum on-axis
e.i.r.p density of the signal (within the nominated bandwidth) expressed
in dBW/100 kHz.

The lower limits shall apply at the transition frequency.

In the frequency band 28,0 to 29,0 GHz, for any 20 MHz band within which one or more spurious signals exceeding the
above limit of 67 dBpW are present, then the power of each of those spurious signals exceeding the limit shall be added
in watts, and the sum shall not exceed 78 dBpW.

For VSATs designed to transmit simultaneously several carriers (multicarrier operation), the above limits apply to any
combination of carriers declared by the applicant and outside the smallest continuous bandwidth encompassing the
nominated bandwidths of the carriers.

Each combination of carriers shall be characterized by the carriers centre frequencies and characteristics, the maximum
value of the total on-axis e.i.r.p of the carriers and the relative levels of the carriers (in dBs) at the input or output of the
HPA or antenna.

4)  Theselimits are applicable to the complete VSAT equipment, comprising the outdoor unit and the indoor unit
including cabling between the units.

42122 Receive-only VSAT

1) TheVSAT shall not exceed the limits for radiated interference field strength specified in table 4 over the
frequency range from 30 MHz to 1 000 MHz.

Table 4: Limits of radiated field strength at a test distance of 10 m in a 120 kHz bandwidth

Frequency range Quasi-peak limits
(MHz) (dBuv/m)
30 to 230 30
230 to 1 000 37

The lower limits shall apply at the transition frequency.

2) The off-axis spurious e.i.r.p from the VSAT, in any 100 kHz band, shall not exceed the limitsin table 5, for all
off-axis angles greater than 7°.

Table 5: Limits of spurious e.i.r.p

Frequency band e.i.r.p limit
(dBpW)
1,0 GHz to 10,7 GHz 48
10,7 GHz to 21,2 GHz 54
21,2 GHz to 40,0 GHz 60
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The lower limits shall apply at the transition frequency.

3) Theselimits are applicable to the complete Receive-only VSAT equipment, comprising the outdoor unit and
the indoor unit including the cabling between the units.

4.2.1.3 Conformance tests

Conformance tests shall be carried out in accordance with clause 6.2.

4.2.2 On-axis spurious radiation for transmit VSAT

4221 Justification

Tolimit the level of interference to satellite radio services.
4.2.2.2 Specification

42221 Specification 1: "Carrier-on" radio state

The following specification applies to the VSAT transmitting at e.i.r.p values up to EIRP, ;.. For EIRPs above
EIRP,,y, (When uplink power control isimplemented) the limits below may be exceeded by the differencein dB
between the current e.i.r.p and EIRP, ;..

In the 14,0 GHz to 14,5 GHz band the e.i.r.p spectral density of the spurious radiation and outside the nominated
bandwidth shall not exceed 4 - 10 log N dBW in any 100 kHz band.

The above limit may be exceeded in a bandwidth of 5 times the occupied bandwidth centred on the carrier centre
frequency, in which case the e.i.r.p spectra density of the spurious radiation outside the nominated bandwidth, shall not
exceed 18 - 10 log N dBW in any 100 kHz band.

N is the maximum number of VSAT which are expected to transmit simultaneoudy in the same carrier frequency band.
This number shall not be exceeded for more than 0,01 % of the time. The value of N and the operational conditions of
the system shall be declared by the applicant.

NOTE 1. The on-axis spurious radiations, outside the 14,0 GHz to 14,5 GHz band, are indirectly limited by the
off-axis limits given in clause 4.2.1.2.1. Consequently no specification is needed.

NOTE 2: Intermodulation limits inside the band 14,0 GHz to 14,5 GHz are to be determined by system design and
are subject to satellite operator specifications.

For VSAT designed to transmit simultaneously several different carriers (multicarrier operation), the above limits only
apply to each individua carrier when transmitted alone.

42222 Specification 2: "Carrier-off* and "Emissions disabled" radio states
The following specification applies for atransmit VSAT in the "Carrier-off* and "Emissions disabled” radio states.

In the 14,0 GHz to 14,5 GHz band the e.i.r.p spectral density of the spurious radiation outside the nominated bandwidth
shall not exceed -21 dBW in any 100 kHz band.

4223 Conformance tests

Conformance tests shall be carried out in accordance with clause 6.3.

4.2.3  Off-axis e.i.r.p emission density within the band

Off-axis e.i.r.p emission density (co-polar and cross-polar) within the band 14,0 GHz to 14,5 GHz.
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423.1 Justification

Protection of other satellite (uplink) systems.

4.2.3.2 Specification

The following specifications apply to the VSAT transmitting at e.i.r.p values up to EIRP,,,.

The maximum e.i.r.p in any 40 kHz band within the nominated bandwidth of the co-polarized component in any
direction ¢ degrees from the antenna main beam axis shall not exceed the following limits:

33-25log @-10log N dBW for 25° < @< 7,05
+12-10logN dBW for 700 < @< 927
36-25log@-10logN dBW for 92° < @< 48
-6-10logN dBW for Q> 48

Where @isthe angle, in degrees, between the main beam axis and the direction considered, and N is the maximum
number of VSAT which may transmit simultaneoudly in the same 40 kHz band. This number shall be declared by the
applicant.

NOTE 1: N equals1inaTDMA system.

For ¢ > 70° the values given above may be increased to 4 - 10 log N dBW over the range of angles for which the
particular feed system may giveriseto relatively high levels of spillover.

Any antenna off-axis direction may be defined by a pair of values (a,@) where @ is the off-axis angle of that direction
with the antenna main beam axis and a is the angle of the plane defined by that direction and the antenna main beam
axis with an arbitrary reference plane containing the antenna main beam axis. The range of values of ¢ and a isfrom 0°
to 180° for ¢, and from -180° to +180° for a.

The above limits apply to any off-axis direction (a,@) within £3° of the visible part of the GSO and may be exceeded up
to 3 dB in any other direction. The above limits may a so be exceeded by up to 3 dB for ¢ greater than 20° and within
+3° of the visible part of the GSO provided that the total angular range over which this occurs does not exceed 20°
when measured along both sides of the geostationary orbit. The concerned off-axis direction (a,q) within £3° of the
visible part of the GSO under all operational conditions declared by the applicant shall be any direction within the (a,®)
domain unless it can be demonstrated by documentary evidence that only alimited subset of the (a,@) domainis
concerned. Outside this subset the +3 dB relaxation applies.

When documentary evidence is provided to demonstrate that only alimited subset of the (a,¢g) domain is concerned, the
determination of the (a,¢) subset shall take into account the operational conditions for which the VSAT is designed, as
declared by the applicant or indicated within the user documentation. These conditions shall include:

. the range of latitudes of the VSAT;

. the minimum elevation pointing angle;

. the type of antenna mount (e.g. with azimuth and elevation axes or equatorial);

. the range of adjustment for the major axis of the antenna for antennas with asymmetric main beam;

. the method of alignment of the antenna major axis with the GSO for antennas with asymmetric main beam;
. the maximum static and dynamic alignment errors of the antenna mount axes,

. the maximum static and dynamic alignment errors of the antenna major axis with respect to the GSO arc for
antennas with asymmetric main beam;

. the range of directions of the electric field radiated by the satellite(s) with respect to the Earth's axis for which
the equipment is designed, when the electric field is used for the antenna alignment.
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The alignment errors shall not exceed the declared maximum val ues when applying the aignment method declared by
the applicant or indicated within the user documentation.
NOTE 2: The TR 102 375 gives guidance for the determination of the concerned subset within the (a,¢@) domain.

In addition the maximum e.i.r.p in any 40 kHz band within the nominated bandwidth of the cross-polarized component
in any direction ¢ degrees from the antenna main beam axis shall not exceed the following limits:

23-25log@-10logN dBW for 25°< @ <7,0°%
+2-10logN dBW for 7,0°0< @ <92°.

Where @ and N are as defined above. For non-continuous transmission, the above limits may not apply for a specific
portion of each burst as declared by the applicant. This excluded portion shall not exceed 50 psec or 10 % of the burst,
whichever isthe smaller.

The excluded portion shall have characteristics similar to the remaining part of the burst:
. same symbol rate and modulation; and
. same or lower maximum amplitude.

In the case of VSATs employing uplink power density control, the above limits, for co-polar and cross-polar
components, shall apply under clear-sky conditions and these limits include all additional margins above the minimum
clear-sky level necessary for the implementations of uplink power density control. For VSATs implementing uplink
power density control, the above limits may be exceeded by up to A dB during fade conditions, where A isthe
attenuation of the transmit signal relative to clear sky conditions.

The uplink power density control shall be subject to following additional requirement:
. The value of A shall not exceed 10 dB.

In the case of VSATs employing transmission parameter modification (e.g. FEC, modulation, symbol rate) of the
transmitted signal as part of uplink power density control, the above limits shall apply to al combinations of occupied
bandwidth and transmission parameters as declared by the applicant.

4233 Conformance tests

Conformance tests shall be carried out in accordance with clause 6.4.1 with the results being computed in accordance
with clause 6.4.2.

4.2.4  Carrier suppression

4241 Justification

To alow for the satisfactory suppression of transmissions of aVSAT in the "Emissions disabled” radio state (e.g. when
requested by the CCMF or afault condition is detected).

4.2.4.2 Specification

In the "Emissions disabled" radio state the on-axis e.i.r.p density shall not exceed 4 dBW in any 4 kHz band within the
nominated bandwidth.

4.2.4.3 Conformance tests

Conformance tests shall be carried out in accordance with clause 6.5.
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4.2.5 Mechanical (antenna pointing) for transmit VSAT

4251 Justification

Protection of signalsto and from both the same and adjacent satellites.

4252 Specification
a)  Pointing stability:

Under the condition of 100 km/h maximum wind speed, with gusts of 130 km/h lasting 3 seconds, the installation shall
not show any sign of permanent distortion and shall not need repointing after the application of the wind load.

b)  Pointing accuracy capability:
Specification 1: Main beam pointing accuracy

The antenna mount shall allow the position of the antenna transmit main beam axis to be maintained with an accuracy
better than the off-axis angle measured when the main beam gain has decreased by 1 dB at any frequency in the
equipment operating band, over the full range of azimuth and elevation movement available to the antenna.

Specification 2: Non-symmetrical main beam orientation

For antennas with asymmetric main beam, the antenna shall be capable of having the plane defined by the antenna main
beam axis and its major axis aligned with the tangent to the geostationary orbit in accordance with the method declared
by the applicant.

c) Polarization angle alignment capability:
When linear polarization is used, the polarization angle shall be continuously adjustable in arange of at least 180°.

It shall be possible to fix the transmit antenna polarization angle with an accuracy of at least 1°.

4253 Conformance tests

Conformance tests shall be carried out in accordance with clause 6.6.

4.2.6 Class A Control and Monitoring Functions
4.2.6.1 Control and Monitoring Functions (CMF)

426.1.1 General

The following minimum set of control and monitoring functions shall be implemented in VSAT in order to minimize
the probability that they may originate transmissions that may interfere with other systems.

42.6.1.2 CMF state transition diagram
A VSAT shall implement two sets of control and monitoring functions:

a)  Monitoring functions: these functions encompass all the checks and verifications that the VSAT shall perform
in order to identify any anomalous situation which may cause impairments to other systems.

The overall result of these checks and verifications are contained in a functional variable named Self Monitoring
Variable (SMV). The states of this variable are "Pass' and "Fail".

The state of the SMV may change as aresult of events. These are:
- System Monitoring Pass event (SMP);

- System Monitoring Fail event (SMF).
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The circumstances under which these events may take place are specified in clause 4.2.6.3 of the present document.

b)  Control functions: these functions are associated with the ability of the CCMF to inhibit and to permit
transmissions from an individual VSAT.

These functions are reflected in the state of afunctional variable, resident at each VSAT, named Control Variable (CV).
The states of this variable are "enable" and "disable”.

The CV may change as aresult of events. These are;
- Transmission Disable command (TxD);
- Transmission Enable command (TxE).

The circumstances associated to the reception of the messages resulting in these events are specified in clause 4.2.6.4 of
the present document.

VSAT that allow local operator intervention may include aterminal reset function which when actuated resultsin a
Reset Event (RE).

Clause 4.2.6.5 specifies the functions associated with the occurrence of the "power-on" and REs.

The combination of the SMV and CV results in the definition of 4 possible states in which aVSAT may be from the
control and monitoring point-of-view.

The states of the VSAT are:
- out-of-service;
- checking;
- stand-by;
- in-service.

Figure 2 shows the state transition diagram associated with these 4 states. The operational behaviour of the VSAT (with
respect to control and monitoring), in each of these states, is specified in clause 4.2.6.1.3.

When the VSAT transmits several carriers having different frequencies, aVSAT state machine as described above may
be associated with each carrier or each set of carriers. The events then apply to the subsystem associated with the
specific carrier or the specific set of carriers, rather than the whole VSAT.
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SMP = System Monitoring Pass
SMF = System Monitoring Fail
TXE = Transmission Enable command POWER ON
TxD = Transmission Disable command
RE = Reset Event

STAND BY

NOTE 1: Inthe "in-service" state, the occurrence of a SMF and/or TxD may result in a transition to the
"out-of-service" state.
NOTE 2: In the "out-of-service" state, the occurrence of the first or all TXE events may be ignored.

Figure 2: State transition diagram of the control and monitoring function of a VSAT

42.6.1.3 Specification of states

The "checking" state shall apply when the SMV is"fail" and when the CV is"enable". In the "checking" state, the
VSAT must not transmit and the "Emissions disabled" radio state shall apply as defined in table 1a.

The "out-of-service" state shall apply when the SMV is"fail" and when the CV is"disable". In the "out-of-service" state
the VSAT must not transmit and the "Emissions disabled" radio state shall apply as defined in table 1a. This state shall
be entered following power-on or reset.

The "stand-by" state shall apply when the SMV is"pass' and when the CV is"disable". In the "stand-by" state, the
VSAT must not transmit and the "Emissions disabled" radio state shall apply as defined in table 1a.

The"in-service" state applies when the SMV is"pass’ and when the CV is"enable". In the "in-service" state the VSAT
is alowed to transmit and the "Carrier-on" and " Carrier-off" radio states shall apply as defined in table la

4.2.6.2 Control Channels (CC)

426.2.1 Justification

Control Channels (CC) are used to receive control information from the CCMF.
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4.2.6.2.2 Specification

a)  Specification 1:
The VSAT shall have at least one CC with the CCMF. The CC shall be either internal or external.
The type of CC (internal or external) shall be declared by the applicant.

NOTE 1: The availability of the external CC and the number of external CC are not within the scope of the present
document.

NOTE 2: Some satellite operators may require that internal CC are available.
b)  Specification 2 for internal CC:

The VSAT shall monitor the operation of its CC receive subsystem, i.e. its ability to lock to the received carrier
frequency, demodulate, decode and receive messages from the CCMF.

Failure of the CC receive subsystem for a period of time longer than 30 seconds shall result in a SMF event. The
corresponding change of state shall occur not later than 33 seconds after the beginning of the failure.

c) Specification 3 for internal CC:

The VSAT shall hold, in non-volatile memory, two unigue identification codes:
- the identification code of the control channel or channels which it is authorized to receive; and
- the identification code of the VSAT when the CC isreceived by more than one VSAT.

Failure to receive and validate an authorized control identification code for a period of time not exceeding 60 seconds
shall result in a SMF event. The corresponding change of state shall occur not later than 63 seconds after the beginning
of the failure.

The VSAT shall be capable of receiving, via any authorized control channel, messages addressed to the VSAT
containing TxD and TxE.

d) Specification 4 for external CC:

The VSAT shall be able either to be permanently connected to the CCMF or to be connected to the CCMF on demand,
in order to receive messages from the CCMF containing TxD and TXE.

42.6.2.3 Conformance tests

Conformance tests shall be carried out in accordance with clause 6.7.3.
4.2.6.3 Self monitoring functions

426.3.1 General

In order to ensure that all the subsystems of the VSAT are operating correctly during transmission, the following self
monitoring functions shall be implemented in the VSAT:

- processor monitoring;

- transmit subsystem monitoring;

- VSAT transmission validation.
The successful verification of all conditions shall result in a SMP event.
The failure of any of the conditions shall result in a SMF event.

The monitoring functions shall be performed in all states of the VSAT.
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4.2.6.3.2 Processor monitoring

4.26.3.2.1 Justification

To ensure that the VSAT can suppress transmissions in the event of a processor failure.

4.2.6.3.2.2 Specification

A VSAT shall incorporate a processor monitoring function for each of its processors involved in the manipulation of
traffic and in the control and monitoring functions.

The processor monitoring function shall verify the correct operation of the processor hardware and software.

The detection by the processor monitoring function of a processor fault for a period of time not exceeding 30 seconds
shall result in an SMF event. The corresponding change of state shall occur not later than 33 seconds after fault
occurrence.

4.2.6.3.2.3 Conformance tests

Conformance tests shall be carried out in accordance with clause 6.7.4.

4.2.6.3.3 Transmit subsystem monitoring

4.2.6.3.3.1 Justification

To ensure that the VSAT can suppress the transmissions in the event of atransmit subsystem error.

4.2.6.3.3.2 Specification
A VSAT shal monitor the operation of its transmit frequency generation subsystem.

Failure of the transmit frequency generation subsystem for a period of time not exceeding 5 seconds shall resultin a
SMF event. The corresponding change of state shall occur no later than 8 seconds after the beginning of the failure.

4.2.6.3.3.3 Conformance tests

Conformance tests shall be carried out in accordance with clause 6.7.5.
4.2.6.3.4 VSAT transmission validation

4.26.34.1 General

For aVSAT using internal CC two alternative methods exist to confirm that the VSAT transmissions are being
correctly received. These are:

- transmission validation by the CCMF in accordance with clause 4.2.6.3.4.2;
- transmission validation by receiving station(s) in accordance with clause 4.2.6.3.4.3.
For those VSAT using internal CC at least one of these methods shall be implemented.

For aVSAT using external CC the specification in clause 4.2.6.3.4.4 applies.
4.2.6.3.4.2 VSAT transmission validation by the CCMF

4.26.34.2.1 Justification

To verify the ability of atransmitting VSAT to send status messages on request received from the CCMF, in order to
have its correct operation validated.
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4.2.6.3.4.2.2 Specification

When the VSAT isin the "in-service" state, and when it receives a " poll-for-status message" from the CCMF viaa CC
the VSAT shall transmit a " status message”. The status message may be transmitted by the VSAT periodically
thereafter without further stimuli from the CCMF.

The status message shall be transmitted via an internal RC.
NOTE: The status message is used by the CCMF to verify the correct operation of the VSAT.

4.2.6.3.4.2.3 Conformance tests

Conformance tests shall be carried out in accordance with clause 6.7.6.1.
4.2.6.3.4.3 VSAT transmission validation by receiving station(s)

4.26.34.3.1 Justification

To ensure that the VSAT transmits correctly, by informing the VSAT that its transmissions are being correctly received
at receiving station(s).

For every 10 minutes during which the VSAT transmits at least once, the VSAT should receive at |east one
"transmission validation message" indicating that its transmissions are being received at the receiving station(s).

4.2.6.3.4.3.2 Specification

If no "transmission validation message" has been received by the VSAT for more than 10 minutes after any
transmission, it shall result in a SMF event and the corresponding change of state shall occur not later than 11 minutes
from the last "transmission validation message".

4.2.6.3.4.3.3 Conformance tests

Conformance tests shall be carried out in accordance with clause 6.7.6.2.
42.6.34.4 Transmission validation for VSAT using external CC

4.26.3.4.4.1 Justification

To ensure that the transmitting VSAT remains controllable and transmits correctly, by requesting the VSAT to send to
the CCMF one or multiple status messages.

42.6.34.4.2 Specification

When the VSAT isin the "in-service" state, and when it receives a"poll-for-status message" viathe CC the VSAT shall
respond with a"status message”.

The "status message” shall be either:

- transmitted via an external RC and shall contain the values of the assigned e.i.r.p and carrier frequencies of the
VSAT; or

- transmitted via an internal RC. In this case, the "status message” is used by the CCMF to verify the correct
transmission of the VSAT.

4.2.6.3.4.4.3 Conformance tests

Conformance tests shall be carried out in accordance with clause 6.7.6.3.
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4.2.6.4 Reception of commands from the CCMF

426.4.1 General

This clause specifies the conditions the VSAT shall satisfy to consider that it is authorized to transmit.
4.2.6.4.2 Disable message

4.26.4.2.1 Justification

To verify the ability of atransmitting VSAT to suppress al its transmissions when it receives a TXD message from the
CCMF.

42.6.4.2.2 Specification

Reception of a TXD message from the CCMF shall result in a TXD event and the corresponding change of state shall
occur within 3 seconds of that event.

4.2.6.4.2.3 Conformance tests

Conformance tests shall be carried out in accordance with clause 6.7.7.
4.2.6.4.3 Enable Message

4.26.4.3.1 Justification

To verify the ability of aVSAT to transmit when it has received a TXE message from the CCMF.

4.2.6.4.3.2 Specification

Reception of TXE message from the CCMF shall result in a TXE event.

4.2.6.4.3.3 Conformance tests

Conformance tests shall be carried out in accordance with clause 6.7.7.
426.5 Power-on/Reset

42.6.5.1 Justification

To demonstrate that the VSAT achieves a controlled non-transmitting state following the powering-on of the unit, or the
occurrence of areset made by alocal operator when this function isimplemented.

4.2.6.5.2 Specification
At "power-on" the VSAT shall immediately enter the "out-of-service" state.

Following the application of areset to the VSAT, a RE shall be considered to have taken place, causing the unit to enter
the "out-of-service" state within 3 seconds.

NOTE: Toleavethe "out-of-service" state or the "stand by" state, the VSAT needsto receive a TXE message
from the CCMF. This TXE message could be either:

- requested by the VSAT via an external CC not carried by the same VSAT network; or
- sent by the CCMF regularly viaan internal CC; or
- viaan external CC within the same VSAT network.

The manner of reception of this TXE remains a design matter.
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4.2.6.5.3 Conformance tests

Conformance tests shall be carried out in accordance with clause 6.7.8.

4.2.7 Class B Control and Monitoring Functions

The following minimum set of CMF shall be implemented in VSATs in order to minimize the probability that they
originate unwanted transmissions that may give rise to harmful interference to other systems.

The four states of the class B CMF are represented in figure 3.

In the "Non-valid" state and in the "Transmission disabled" state the VSAT must not transmit and the "Emissions
disabled" radio state shall apply as defined in table 1a.

Inthe "Transmission-enabled" state the VSAT is allowed to transmit and the "Carrier-on" and " Carrier-off" radio states
shall apply as defined in table 1a.

Inthe"Initial phase" state the VSAT isonly allowed to transmit initial bursts and the "Emissions disabled" and
"Carrier-on" radio states shall apply as defined in table 1a.

NOTE 1. Therestrictionsinthe "Initial phase" state are for the protection of other systems when the VSAT is
entering the system after a power-on or areset. These initial burst restrictions do not apply to the VSAT
transmissions in the "Transmission-enabled" state and once a transmission enable command has been
received by the VSAT the VSAT may transmit or not transmit as required.

Power on
Reset

CCF CCF
Initial phase
™xD TXE
Transmission Transmission
. XD
disabled enabled

SMP: System Monitoring Pass.
SMF: System Monitoring Fail.

TXE: Transmission Enable command.
TxD: Transmission Disable command.
CCR: Control Channel correctly Received.
CCF: Control Channel reception Failure.

Figure 3: State transition diagram of the control and monitoring function of a VSAT

NOTE 2: From "Transmission disabled" state a TXE command may also result in a transition towards the "Initial
phase" state.
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When the VSAT transmits several carriers having different frequencies, aVSAT state machine as described above may
be associated with each carrier or each set of carriers. The events then apply to the subsystem associated with the
specific carrier or the specific set of carriers, rather than the whole VSAT.

4.2.7.1 Processor monitoring

42.7.1.1 Justification

To ensure that the VSAT can suppress transmissions in the event of a processor sub-system failure.

42.7.1.2 Specification

The VSAT shall incorporate a processor monitoring function for each of its processors involved in the manipulation of
traffic and in Control and Monitoring Functions (CMF).

The processor monitoring function shall detect failures of the processor hardware and software.

No later than 10 seconds after any fault condition occurs, the VSAT shall enter the "Non valid" state until the processor
monitoring function has determined that all fault conditions have been cleared.

42.7.1.3 Conformance tests

Conformance tests shall be carried out in accordance with clause 6.8.2.
4.2.7.2 Transmit subsystem monitoring

42721 Justification

To ensure the inhibition of transmissions that are potentially harmful to other systemsin the event of incorrect operation
of the transmit frequency generation sub-system.

42.7.2.2 Specification

The VSAT shall monitor the operation of its transmit frequency generation sub-system and shall be able to detect:
a) lossof frequency lock (if applicable);
b) absence of Local Oscillator (LO) output signal.

No later than 1 second after any of these fault conditions of the transmit frequency generation sub-system occurs, the
VSAT shall enter the "Non-valid" state until the transmit sub-system monitoring function has determined that al fault
conditions have been cleared.

42.7.2.3 Conformance tests

Conformance tests shall be carried out in accordance with clause 6.8.3.
427.3 Power-on/Reset

42.73.1 Justification

To demonstrate that the VSAT achieves a controlled non-transmitting state following the powering of the unit, or the
occurrence of areset made by alocal operator when this function isimplemented.

4.2.7.3.2 Specification
Following a manual reset, when this function isimplemented, the VSAT shall enter the "Non-valid" state.

During and following "power-on" the VSAT shall remain in the "Non-valid" state.
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4.2.7.3.3 Conformance tests

Conformance tests shall be carried out in accordance with clause 6.8.4.
4.2.7.4 Control Channel (CC) reception

42.7.4.1 Justification

To ensure that the VSAT cannot transmit unlessit correctly receives the CC messages from the CCMF.

4.2.7.4.2 Specification

a) TheVSAT shall enter the"Non-valid" state immediately after a period not exceeding 10 seconds without
correct reception of the CC from the CCMF.

b) TheVSAT shal remaininthe "Non-valid" state aslong as the CC messages from the CCMF are not received.
c¢) Fromthe"Non-valid" state the VSAT may enter the "Initial phase” state if the following conditions are met:
- the CC messages from the CCMF are correctly received; and

- no fault conditions are present.

42.7.4.3 Conformance tests

Conformance tests shall be carried out in accordance with clause 6.8.5.
4275 Network control commands

4.2.75.1 Justification
These requirements ensure that the VSAT is capable of:
a) retaining a unique identification in the network;

b)  receiving commands from the CCMF through its CC(s) and executing those commands.

42.75.2 Specification
The VSAT shall hold, in non-volatile memory, its unique identification code in the network.

The VSAT shall be capable of receiving through its CCs dedicated messages (addressed to the VSAT) from the CCMF,
and which contain:

- transmission enable commands (TxXE);
- transmission disable commands (TxD).

When in the "Initial phase" or "Transmission enabled" states, once a transmission disable command is received, within
10 seconds the VSAT shall enter into, and shall remain in, the "Transmission disabled" state until the transmission
disable command is superseded by a subsequent transmission enable command.

When in the "Initial phase”" or "Transmission disabled" states, once a transmission enable command is received, the
VSAT may enter into the " Transmission enabled" state.

42.75.3 Conformance test

Conformance tests shall be carried out in accordance with clause 6.8.6.
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4.2.7.6 Initial burst transmission

42.76.1 Justification

Restrictions on the initial burst transmissions are necessary to limit disturbance to other services.

4.2.7.6.2 Specification

For systems where no transmission enable command is foreseen without request from the VSAT, in the "Initial phase”
state the VSAT may transmit initial bursts.

a) Theduty cycle of the burst retransmission shall not exceed 0,2 %.
b)  Each burst shall not carry more than 256 data bytes excluding the burst preambles and the FEC coding bits.
c) Theei.r.p.of theinitia burst shall not exceed EIRP, .

42.7.6.3 Conformance tests

Conformance tests shall be carried out in accordance with clause 6.8.7.

5 Testing for compliance with technical requirements

5.1 Environmental conditions for testing

Tests defined in the present document shall be carried out at representative points within the boundary limits of the
declared operational environmental profile.

5.2 Essential radio test suites

The essential radio test suites for acomplete VSAT are given in clause 6 and for amodified VSAT in clause 7.

6 Test methods for the complete VSAT

6.1 General

The values of measurement uncertainty associated with each measurement parameter apply to all of the test cases
described in the present document. The measurement uncertainties shall not exceed the values shown in tables 6 and 7.

Table 6: Measurement uncertainty

Measurement parameter Uncertainty
Radio frequency +10 kHz
RF power +0,75 dB
Conducted spurious +4 dB
Radiated spurious +6 dB
Antenna on-axis gain +0,5 dB
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Table 7: Measurement uncertainties for antenna gain pattern

Gain relative to the antenna Uncertainty
on-axis gain
> -3 dB +0,3dB
-3dB to -20 dB +1,0 dB
-20 dB to -30 dB +2,0dB
-30 dB to -40 dB +3,0dB

To enable the performance tests to be carried out the use of a CCMF or a Special Test Equipment (STE), made
available by the applicant or system provider, may be necessary. Since this STE will be specific for the particular
system, it is not possible to provide detailed specifications in the present document. However, the following baselineis
provided:

- if the VSAT requires to receive amodulated carrier from the satellite in order to transmit, then special test
arrangements are required to simulate the satellite signal, thus enabling the VSAT to transmit allowing
measurement of transmission parameters,

- any characteristic of these special test arrangements which may have direct or indirect effects on the
parameters to be measured shall be clearly stated by the applicant.

The test procedures specified in clause 6 may be replaced by other equivalent procedures provided that the results are
proven to be as accurate as those obtained according to the specified method.

All tests with carrier-on shall be undertaken with the transmitter operating at maximum power and with the maximum
transmit burst rate for each combination of occupied bandwidth and transmission parameters, where applicable, which
shall be declared by the applicant.

If the EUT isaVSAT that has had hardware and/or software modification(s) performed by the applicant for these tests
then full documentation of such modification(s) shall be provided to prove that the modification(s) will simulate the
required test condition. Such modification(s) shall be proved to allow the VSAT to operate without its main
characteristics being changed.

The antenna shall not be rotated around its main beam axis.
All technical characteristics and operational conditions declared by the applicant shall be entered in the test report.

For VSAT aready compliant with the present document and which have been modified the procedure set out in clause 7
shall apply if applicable.

These tests are applicable to the complete VSAT equipment, comprising the indoor and outdoor units and including
cabling between the units. The cable lengths used shall be the maximum lengths declared by the applicant but in any
case they may be limited to 10 m.

6.2 Off-axis spurious radiation

Thetests for the transmit VSAT specification 3) shall be limited to the carrier-on state. The tests shall be undertaken
with the transmitter operating at EIRP,,, .

6.2.1 Test method

An EUT with antennaisaVSAT with its antenna. It comprises both the indoor and outdoor units interconnected by the
cable(s) asdefined in clause 6.1. An EUT without antennaiis a VSAT with the removable antenna removed. It
comprises both the indoor and outdoor units, up to the antenna flange, interconnected by the cable(s) as defined in
clause 6.1. The connecting cable between the indoor and the outdoor units shall be the same types as recommended by
the applicant in the installation manual. The type of cable used shall be entered in the test report.

Theindoor unit shall be terminated with matched impedances at the terrestrial portsif there is no associated equipment
connected to such ports if recommended by the applicant in the user documentation.
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For frequencies up to 80 MHz the measuring antenna shall be a balanced dipole with alength equal to the 80 MHz
resonant length and shall be matched to the feeder by a suitable transforming device. M easurements with broad band
antennas are also possible provided that the test site has been calibrated according to the requirements of

CISPR 16-1-5[2].

For frequencies between 80 MHz and 1 000 MHz the measuring antenna shall be a balanced dipole which shall be
resonant in length. Measurements with broad band antennas are also possible provided that the test site has been
calibrated according to the requirements of CISPR 16-1-5[2].

For frequencies above 1 000 MHz the antenna shall be a horn radiator of known gain/frequency characteristics. When
used for reception the antenna and any associated amplification system shall have an amplitude/frequency response
within £2 dB of the combined calibration curves across the measurement frequency range considered for the antenna.
The antennais mounted on a support capable of alowing the antennato be used in either horizontal or vertical
polarization and at the specified height.

6.2.1.0 Multi-carrier operation

For VSATs designed to transmit simultaneously several carriers the verification up to 1 000 MHz shall be performed
with one or more carriers and the verification above 1 000 MHz shall be repeated for each combination of carriers
declared by the applicant.

For each combination of carriers the applicant shall declare the carriers centre frequencies and characteristics, the
maximum value of the total on-axis e.i.r.p of the carriers and the relative levels of the carriers (in dBs) at the input or
output of the HPA or antenna.

In the case of combinations of carriers with identical characteristics and when the power at the input of the HPA does
not exceed the maximum input power with two carriers (i.e. when the Global Input Back-Off of the HPA is greater than
the minimum Global Input Back-Off with two carriers), the verification may be limited to the case with two carriers and
with the maximum frequency separation between them.

In any other case, the number of configurationsto be verified above may be limited to the cases which can be proven by
the applicant, by documentary evidence or demonstration, to generate the maximum e.i.r.p density level of the out-of-
band emissions due to inter-modul ation products.

6.2.1.1 Up to 1 000 MHz

6.2.1.1.1 Test site

The test shall be performed either in an open areatest site, a semi-anechoic chamber or an anechoic chamber. Ambient
noise levels shall be at least 6 dB below the applicable unwanted emissions limit.

The open areatest site shall be flat, free of overhead wires and nearby reflecting structures, sufficiently large to permit
aerial placement at the specified measuring distance and provide adequate separation between aerial, test unit and
reflecting structures, according to the specification of CISPR 16-1-5[2].

For both the open area test site and the semi-anechoic chamber a metal ground plane shall be inserted on the natural
ground plane and it shall extend at least 1 m beyond the perimeter of the EUT at one end and at |east 1 m beyond the
measurement antenna at the other end.

The distance between the EUT and measuring antenna should be 10 m. For measurements at a different distance an
inverse proportionality factor of 20 dB per decade shall be used to normalize the measured data to the specified distance
for determining compliance. Care should be taken in measurement of large test units at 3 m at frequencies near 30 MHz
due to near field effects.

6.2.1.1.2 Measuring receivers
Measuring receivers shall conform to the following characteristics:

- the response to a constant amplitude sine wave signal shall remain within +1 dB across the frequency range of
interest;

- quasi-peak detection shall be used in a-6 dB bandwidth of 120 kHz;
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- the receiver shall be operated below the 1 dB compression point.

6.2.1.1.3 Procedure

a TheEUT shal bean EUT with antenna or, preferably, without antenna but with the antenna flange terminated
by adummy load.

b) TheEUT shall bein the carrier-on state.

c) TheEUT shall be rotated through 360° and, except in an anechoic chamber, the measuring antenna hei ght
simultaneoudly varied from 1 m to 4 m above the ground plane.

d) All identified spurious radiations shall be measured and noted in frequency and level.

6.2.1.2 Above 1 000 MHz

The spectrum analyser resolution bandwidth shall be set to the specified measuring bandwidth or as close as possible. If
the resolution bandwidth is different from the specified measuring bandwidth, bandwidth correction shall be performed
for the noise-like wideband spurious.

For an EUT with antenna the tests shall be performed in two stages for the "Carrier-on" and " Carrier-off" and
"Emissions disabled" radio states and the appropriate polarization shall be utilized for both the measuring and
substitution antennas:

- Procedure @) Identification of the significant frequencies of spurious radiation.
- Procedureb) Measurement of radiated power levels of identified spurious radiation.

For an EUT without antenna the tests shall be performed in three stages for the "Carrier-on" and " Carrier-off" and
"Emissions disabled" radio states:

- Procedure @) Identification of the significant frequencies of spurious radiation.
- Procedureb) Measurement of radiated power levels of identified spurious radiation.

- Procedurec) Measurement of conducted spurious radiation radiated through the antenna flange.
6.2.1.2.1 Identification of the significant frequencies of spurious radiation

6.2.1.2.1.1 Test site

The identification of frequencies emitting from the EUT shall be performed either in an anechoic chamber, an open area
test site or a semi-anechoic chamber with the test antenna close to the EUT and at the same height as the volume centre
of the EUT.

6.2.1.2.1.2 Procedure
a) TheEUT shdl beinthe carrier-off state (receive-only terminals shall be in the normal operating condition).

b) For an EUT with antenna the main beam of the antenna shall have an angle of elevation of 7°, and, for an EUT
without antenna the antenna flange shall be terminated by a dummy load.

¢) Thereceivers shall scan the frequency band whilst the EUT revolves.

d) TheEUT shall be rotated though 360° and the frequency of any spurious signals noted for further
investigation.

e) For an EUT with antennathe test shall be repeated with the test antenna being in the opposite polarization.

f)  For transmit capable equipment the test shall be repeated in the carrier-on state whilst transmitting one
modulated carrier at maximum power.
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6.2.1.2.2 Measurement of radiated power levels of identified spurious radiation

6.2.1.2.2.1 Test site

The measurement of each spurious radiation noted during procedure a) of the test shall be performed on atest site that is
free from reflecting objects, i.e. either an open-areatest site, a semi-anechoic chamber or an anechoic chamber.

6.2.1.2.2.2 Procedure
Substitution
antenna
Signal
generator
Spectrum || Filters
analyser VSAT | <>

Measuring antenna EUT

Figure 4: Test arrangement-spurious radiation measurement
above 1 000 MHz for an EUT with antenna

Substitution
antenna

Signal
generator

Spectrum | | . Test |
analyser Filters load VSAT |

Measuring antenna EUT

Figure 5: Test arrangement-spurious radiation measurements
above 1 000 MHz for an EUT without antenna

a) Thetest arrangement shall be as shown infigure 4 or 5.

b) TheEUT shall beinstalled such that the units are separated by about 1 m to 2 m with the indoor unit at a
height between 0,5 m and 1,0 m on aturntable. The interconnection cable shall be maintained by non-metallic
means at a height between 0,5 m and 1,0 m. For the test arrangement shown in figure 4 the main beam of the
antenna shall have an angle of elevation of 7° and be oriented away from the geostationary orbit, or be
inhibited by placing RF absorbing panelsin that direction. For antennas designed for minimum off-axisgain in
the direction of the geostationary orbit plane, the plane containing the larger cut of the main lobe shall be set
vertical.
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The measuring antenna shall be positioned at a distance from the EUT (e.g. 3 m, 5 m, 10 m) relevant to the
applied test site. The measuring antenna shall be adjusted in height and the EUT rotated, whilst the EUT isin
the appropriate carrier condition, for a maximum response on the associated spectrum analyser at each
spurious frequency previously identified, this response level shall be noted. The adjustment in height of the
measuring antenna does not apply when an anechoic chamber is being used. The measuring antenna shall
never enter the 7° off-axis cone around the main beam direction.

The investigation shall be repeated with the measuring antennain the opposite polarization and the response
level similarly noted.

The EUT shall be replaced by the substitution antenna to which is connected asignal generator. The main
beam axes of the measuring and substitution antennas shall be aligned. The distance between these antennas
shall be the distance determined under test c).

The substitution and measuring antennas shall be aligned in the polarization which produced the larger
response between the EUT and the test antennain steps ¢) and d).

The output of the generator shall be adjusted so that the received level isidentical to that of the previously
noted largest spurious radiation.

The output level of the signal generator shall be noted. The e.i.r.p of the spurious radiation isthe sum, in dB,
of the signal generator output plus the substitution antennaisotropic gain minus the interconnection cable loss.

6.2.1.2.3 Measurement of conducted spurious radiation at the antenna flange

6.2.1.2.3.1 Test site

There are no requirements for the test site to be used for this test.

6.2.1.2.3.2 Procedure

a)

b)

d)

Coupler
EUT —

Load

Absorbing
filter

Spectrum
analyser

Figure 6: Test arrangement-conducted spurious radiation above the cut-off frequency

The test arrangement shall be as shown in figure 6. In order to protect the spectrum analyser while ensuring the
necessary measurement accuracy, particularly close to the carrier, if an absorbing filter is used it shall be tuned
to the transmit carrier frequency.

The frequency range from the cut-off frequency of the waveguide of the EUT to 40 GHz shall be investigated
for spurious radiation whilst in the carrier-on state with the carrier being at maximum power and normally
modul ated.

To obtain the off-axis spurious e.i.r.p the maximum measured antenna transmit gain, measured at the
frequency of the identified unwanted emission, for off-axis angles greater than 7°, shall be added to the
measured power density and any correction or calibration factors summated with the result. If agreed by the
applicant, it shall be acceptable that the worst case value assumed (i.e. 8 dBi for off-axis angles greater

than 7°) isused in place of the maximum off-axis antenna gain at the frequency of the identified unwanted
emission.

The test shall be repeated, for transmit capable equipment, in the carrier-off state.
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6.3 On-axis spurious radiation for transmit VSAT

6.3.1 Test method

6.3.1.1 Test site

There are no requirements for the test site to be used for this test.
6.3.1.2 Method of measurement

6.3.1.2.1 General

The tests shall be undertaken with the transmitter operating at EIRP,,,,.

For VSAT equipment for which measurements at the antenna flange are not possible or not agreed by the applicant, the
measurements shall be performed with atest antenna.

For VSAT equipment for which measurements at the antenna flange are possible and agreed by the applicant, the
measurements shall be performed at the antenna flange. The EUT isthe VSAT with its antenna comprising both the
indoor and outdoor units interconnected by 10 m of cable.

6.3.1.2.2 Method of measurement at the antenna flange

Coupler

Load

EUT

Absorbing
filter

Spectrum
analyser

Figure 7: Test arrangement - on-axis spurious radiation measurements at the antenna flange

a) Thetest arrangement shall be as shown in figure 7. In order to protect the spectrum analyser while ensuring the
necessary measurement accuracy, particularly closeto the carrier, if an absorbing filter is used it shall be tuned
to the transmit carrier frequency.

b) TheEUT shall transmit one modulated carrier continuously, or at its maximum burst rate where applicable,
centred on a frequency as close to the lower limit of the operating frequency band of the EUT as possible.
The EUT shall be operated at the highest normal operating e.i.r.p. The frequency range 14,00 GHz to
14,50 GHz shall be investigated.

c¢) Dueto the proximity of the carrier the spectrum analyser resolution bandwidth shall be set to a measurement
bandwidth of 3 kHz, or as close as possible. If the measurement bandwidth is different from the specified
measurement bandwidth, bandwidth correction shall be performed for noise-like wideband spurious radiation.

d) To obtain the on-axis spurious e.i.r.p, the antenna transmit gain shall be added to any figure obtained in the
above measurement and any correction or calibration factor summated with the result. The antenna gain shall
be as measured in clause 6.4.1.3 at the closest frequency to the spurious frequency.

€) Thetestsinb) to e) shall be repeated with a transmit frequency in the centre of the operating frequency band.

f)  Thetestsinb) to €) shall be repeated with a transmit frequency as close to the upper limit of the operating
frequency band of the EUT as possible.
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g) Thetest shal be repeated in the carrier-off state.
h)  Thetest shall berepeated in the " Emissions disabled" radio state.
6.3.1.2.3 Method of measurement with a test antenna
Substitution
antenna

Signal
generator

Spectrum

—  Filters "p
analyser VSAT

Measuring antenna EUT

Figure 8: Test arrangement-on-axis spurious radiation measurements for an EUT with antenna

a)

b)

©)

d)

€)

f)

9)

h)

The test arrangement shall be as shown in figure 8.

The EUT shall beinstalled such that the units are separated by about 1 m to 2 m with the indoor unit at a
height between 0,5 m and 1,0 m on a turntable. The interconnection cable shall be maintained by non-metallic
means at a height between 0,5 mand 1,0 m.

The spectrum analyser resolution bandwidth shall be set to the specified measuring bandwidth or as close as
possible. If the resolution bandwidth is different from the specified measuring bandwidth, bandwidth
correction shall be performed for noise-like wideband spurious radiation.

The EUT shall transmit one modulated carrier continuously, or at its maximum burst rate where applicable,
centred on a frequency as close to the lower limit of the operating frequency band of the EUT as possible.
The EUT shall be operated at EIRP, ... The frequency range 14,00 GHz to 14,50 GHz shall be investigated

and each spurious frequency shall be noted.

Due to the proximity of the carrier the spectrum analyser resolution bandwidth shall be set to a measurement
bandwidth of 3 kHz, or as close as possible. If the measurement bandwidth is different from the specified
measurement bandwidth, bandwidth correction shall be performed for noise-like wideband spurious radiation.

The measuring antenna shall be positioned at a distance from the EUT (e.g. 3 m, 5 m, 10 m) relevant to the
applied test site and shall be aligned with the EUT antennafor the transmit frequency. The measuring antenna
shall be adjusted in height, whilst the EUT isin the appropriate carrier condition, for a maximum response on
the associated spectrum analyser at each spurious frequency previously identified, this response level shall be
noted. The adjustment in height of the measuring antenna does not apply when an anechoic chamber is being
used.

The EUT shall be replaced by a representative substitution antenna to which is connected a signal generator.
The main beam axes of the measuring and substitution antennas shall be aligned. The distance between these
antennas shall be the distance determined under test f).

The substitution and measuring antennas shall be aligned in the polarization which produced the largest
response between the EUT and the test antenna.

The output of the generator shall be adjusted so that the received level isidentical to that of the previously
noted largest spurious radiation.
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i) Theoutput level of the signal generator shall be noted. The e.i.r.p of the on-axis spurious radiation is the sum,
in dB, of the signal generator output plus the substitution antenna isotropic gain minus the interconnection
cableloss.

k) Thetestsind) toj) shall be repeated with atransmit frequency in the centre of the operating frequency band.

) Thetestsind) toj) shall be repeated with atransmit frequency as close to the upper limit of the operating
frequency band of the EUT as possible.

m) Thetest shall be repeated in the carrier-off state.

n)  Thetest shall berepeated in the " Emissions disabled" radio state.

6.4 Off-axis e.i.r.p emission density within the band

Off-axis e.i.r.p emission density (co-polar and cross-polar) within the band 14,0 GHz to 14,5 GHz.

6.4.1 Test method

6.4.1.1 General

The measurement shall be made in the operational configuration(s) (occupied bandwidth, EIRP,,) producing the

highest emission density in the frequency band. The selected configuration(s) shall be recorded in the test report. All of
the e.i.r.p emission density measurement shall be performed at EIRP, .

If the test is to be carried out with an STE, then the STE shall provide al the signals needed by the VSATSs under
normal operation (e.g aradio beacon if it is expected to be received by the satellite).

For VSATs with uplink power density control capability the compliance of the VSAT with the specification of
clause 4.2.3.2 during fading conditions shall be demonstrated by documentary evidence from the applicant.

The e.i.r.p density is determined from the measurements of the antenna copolar and crosspolar gain patterns, and of the
power density at the antenna flange. The e.i.r.p density shall be compared to the specified mask.

To ascertain the off-axis e.i.r.p it is necessary to know the transmit power density and antenna transmit radiation
pattern. To ascertain the radiation pattern it is necessary to know the antenna transmit gain.

The following three measurement procedures shall, therefore, be performed:
a) transmit output power density (dBW/40 kHz);
b) antennatransmit gain (dBi);

Cc) antennatransmit radiation patterns (dBi).
6.4.1.2 Transmit output power density

6.4.1.2.1 General

For the purpose of thistest the EUT is defined as the indoor unit and that part of the outdoor unit up to the antenna
flange.

The EUT output power shall be set to the power corresponding to EIRP,,,.

6.4.1.2.2 Test site

There are no requirements for the test site to be used for this test.
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6.4.1.2.3 Method of measurement
Coupler
EUT — Load
Spectrum
analyser

a)

b)

Figure 9: Test arrangement-transmit output power density measurement

The test arrangement shall be as shown in figure 9.

The EUT shall transmit one carrier modulated with data or with a pseudo random signal. For burst mode
transmission the EUT shall transmit at its maximum burst-rate. The power density supplied to the antenna
flange shall be measured in dBW/40 kHz. The coupling factor of the test coupler at the test frequency and the
attenuation of any necessary waveguide adapter shall be taken into account.

The spectrum analyser shall be operated under the following conditions:
- frequency span: as required for the complete nominated bandwidth;

- resolution bandwidth: The resolution bandwidth of the spectrum analyser shall be set as close as
possible to the specified measuring bandwidth of 40 kHz. If the resolution bandwidth is different from
the specified bandwidth then bandwidth correction shall be performed except for spectrum components
the width of which are narrower than the measurement bandwidth;

- display/video bandwidth: equal to the resolution bandwidth;
- averaging: yes,
- max hold: no.

If required by the applicant, the test may be performed in max hold mode.

For aVSAT operating in a continuous carrier mode, the measurement time shall be sufficient to ensure that at any
frequency the difference between any two measurement resultsislessthan 1 dB.

For a VSAT operating in a non-continuous carrier mode, the average measurement shall be performed over the
transmitted burst and the measurements from a series of bursts shall be combined as follows:

©)

Each measurement may exclude a specific portion of each burst. The excluded portion shall not exceed 50 us
or 10 % of the burst, whichever isthe smaller. The excluded portion shall be declared by the applicant.

The measurements from several bursts shall be averaged to give afinal measurement result. The number of
bursts that are averaged shall be sufficient to ensure that the difference between any two final measurement
resultsislessthan 1 dB.

The measurement shall be made in the operational configuration(s) (occupied bandwidth, EIRP,,,,) producing

the highest emission density in the frequency band. The selected configuration(s) shall be recorded in the test
report.
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6.4.1.3 Antenna transmit gain

6.4.1.3.1 General

For the purpose of the present document, the antenna transmit gain is defined as the ratio, expressed in decibels (dBi),
of the power that would have to be supplied to the reference antenna, i.e. an isotropic radiator isolated in space, to the
power supplied to the antenna being considered, so that they produce the same field strength at the same distance in the
same direction. Unless otherwise specified the gain isfor the direction of maximum radiation.

For the purpose of thistest the EUT is defined as that part of the outdoor unit which comprises the antenna and its
flange. The antennaincludes the reflector(s), feed, support struts and an enclosure of equal weight/distribution to any
electrical equipment normally housed with the feed at the antenna focal point.

6.4.1.3.2 Test site

Thistest shall be performed on either an outdoor far-field test site or compact test range. However if the near-field
scanner technology to convert near-field measurements to far-field results is proven and sufficiently accurate by
reference to tests taken in both regions then antenna measurements may be taken in the near field. Fully automated
systems can be used for these tests providing that the results can be proven to be as accurate asif they were done
according to the specified method.

6.4.1.3.3 Method of measurement
Substitution
Antenna
R Test | X-Y
receiver Plotter

Signal | [ Test _¢>

generator transmitter

Test antenna EUT

Figure 10: Test arrangement-antenna transmit gain measurement

a) Thetest arrangement shall be as shown in figure 10 with the EUT connected to the test receiver. A signal
proportional to the angular position from the servomechanism shall be applied to the X-axis and the signal
level from the test receiver shall be applied to the Y -axis of the plotter.

b) A testsigna at 14,250 GHz shall be transmitted by the test transmitter through the test antenna. The E-plane
shall be vertical. The EUT antenna main beam axis shall be aligned with the main beam axis of the test
transmitter. The polarizer of the EUT antenna shall be rotated and adjusted such that the E-plane coincides
with the E-plane of the test transmitter.

Cc) TheEUT shdl be aligned to maximize the received signal and the X-Y plotter adjusted to give the maximum
reading on the chart.

d) TheEUT shall be driven in azimuth in one direction through 10°.

€) The pattern measurement is then obtained by driving the EUT in azimuth back through boresight to 10° the
other side with the plotter recording the results.

f)  The EUT shall be replaced by the substitution antenna and the received signal level maximized.

g) Thislevel shall be recorded on the X-Y plotter.
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h)  The substitution antenna shall be driven in azimuth asin d) and €).
i)  Thegain of the EUT shall be calculated from:
Ggyr=Li-L,+C
where;

Ggyt isthe gain of the EUT (dBi);
L, isthe level obtained with the EUT (dB);
L, isthelevel obtained with the substitution antenna (dB);

C isthe calibrated gain of the substituted antenna at the test frequency (dBi).
j)  Thetestsinc) toi) shall be repeated with the frequency changed to 14,005 GHz.
k) Thetestsinc) toi) shall be repeated with the frequency changed to 14,495 GHz.

)  Thetestsinb) to k) may be performed simultaneously.
6.4.1.4 Antenna transmit radiation patterns

6.4.1.4.1 General

For the purpose of the present document, the antenna transmit radiation patterns are diagrams relating field strength to
the angle of the direction pointed by the antenna at a constant large distance from the antenna.

For the purpose of thistest, the EUT is defined as that part of the outdoor unit which comprises the antenna and its
flange. The antennaincludes the reflector(s), feed, support struts and an enclosure of equal weight/distribution to any
electrical equipment normally housed with the feed at the antenna focal point.

6.4.1.4.2 Test site

Thistest shall be performed on either an outdoor far-field test site or compact test range. However, if the near-field
scanner technology to convert near-field measurements to far-field results is proven and sufficiently accurate by
reference to tests taken in both regions then antenna measurements may be taken in the near field. Fully automated
systems can be used for these tests providing that the results can be proven to be as accurate asif they were done
according to the specified method.

6.4.1.4.3 Test arrangement
Signal || Test ¢> Test | XY
Generator transmitter receiver Plotter
Test Antenna EUT

Figure 11: Test arrangement-antenna transmit radiation pattern measurement

6.4.1.4.4 Co-polar radiation pattern-azimuth

a) Thetest arrangement shall be as shown in figure 11 with the EUT connected to the test receiver. A signal
proportional to the angular position from the servo mechanism shall be applied to the X-axis and the signal
level from the test receiver shall be applied to the Y -axis of the plotter.

b) Thefreguency of thetest signal shall be set to 14,250 GHz.
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¢) Theinitial E-plane of thetest signal radiated by the test transmitter through its antenna shall be vertical. The
EUT antenna main beam axis shall be aligned with the main beam axis of the test transmitter. The polarizer of
the EUT antenna shall be rotated and adjusted such that its E-plane coincides with the E-plane of the test
transmitter. Precise co-polar peaking of the polarization shall be done by observing the cross-polar minimum
(fine adjustment).

d) TheEUT shall be aligned to maximize the received signal and the X-Y plotter adjusted to give the maximum
reading on the chart.

€) TheEUT shal be driven in azimuth to -180°.

f)  Thetransmit pattern measurement is then obtained by driving the EUT in azimuth from -180° to +180° with
the plotter recording the results.

g) Thetestsind) tof) shall be repeated with the frequency changed to 14,005 GHz.

h)  Thetestsind) tof) shall be repeated with the frequency changed to 14,495 GHz.

i)  Thetestsinb) to h) may be performed simultaneously.

)  Thetestsind) toi) shal be repeated with the E-plane of the test signal being horizontal. The frequency of the
test signal shall be set to 14,250 GHz. The polarizer of the EUT antenna shall be rotated and adjusted such that
its E-plane coincides with the E-plane of the test transmitter (giving the minimum cross-polar receive signal).
Precise co-polar peaking of the polarization shall be done by observing the cross-polar minimum.

6.4.1.4.5 Co-polar radiation pattern-elevation

a) Thetest arrangement shall be as shown in figure 11 with the EUT connected to the test receiver. A signal
proportional to the angular position from the servo mechanism shall be applied to the X-axis and the signal
level from the test receiver shall be applied to the Y -axis of the plotter.

b) Thefrequency of the test signal shall be set to 14,250 GHz.

¢) Theinitial E-plane of thetest signal radiated by the test transmitter through its antenna shall be vertical. The
EUT antenna main beam axis shall be aligned with the main beam axis of the test transmitter. The polarizer of
the EUT antenna shall be rotated and adjusted such that its E-plane coincides with the E-plane of the test
transmitter. Precise co-polar peaking of the polarization shall be done by observing the cross-polar minimum
(fine adjustment).

d) TheEUT shal be aligned to maximize the received signal and the X-Y plotter adjusted to give the maximum
reading on the chart.

€) TheEUT shall bedrivenin elevationto -1°.

f)  Thetransmit pattern measurement is then obtained by driving the EUT in elevation from -1° to 70° with the
plotter recording the results.

g) Thetestsind) tof) shall be repeated with the frequency changed to 14,005 GHz.

h) Thetestsind) tof) shall be repeated with the frequency changed to 14,495 GHz.

i)  Thetestsinb) to h) may be performed simultaneously.

i) Thetestsind) toi) shall be repeated with the E-plane of the test signal being horizontal. The frequency of the

test signal shall be set to 14,250 GHz. The polarizer of the EUT antenna shall be rotated and adjusted such that
its E-plane coincides with the E-plane of the test transmitter. The EUT antenna main beam axis shall be
aigned with the main beam axis of the test transmitter. Precise co-polar peaking of the polarization plane shall
be done by observing the cross-polar minimum (fine adjustment).
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6.4.1.4.6 Cross-polar radiation pattern-azimuth

a)

The test arrangement shall be as shown in figure 11 with the EUT connected to the test receiver. A signal
proportional to the angular position from the servo mechanism shall be applied to the X-axis and the signal
level from the test receiver shall be applied to the Y -axis of the plotter.

b) Thefrequency of the test signal shall be set to 14,250 GHz.

¢) Theinitial E-plane of thetest signal radiated by the test transmitter through its antenna shall be vertical. The
EUT antenna main beam axis shall be aligned with the main beam axis of the test transmitter. The polarizer of
the EUT antenna shall be rotated and adjusted such that its E-plane is orthogonal to the E-plane of the test
transmitter. Precise fine adjustment of the polarization plane shall be done by observing the cross-polar
minimum.

d) Inorder to adjust the X-Y plotter giving the maximum reading on the chart the boresight co-polar receive
signal shall be used.

€) TheEUT shal bedriven in azimuth to -10°.

f)  Thetransmit pattern measurement is then obtained by driving the EUT in azimuth from -10° to +10° with the
plotter recording the results.

g) Thetestsind) tof) shall be repeated with the frequency changed to 14,005 GHz.

h)  Thetestsind) tof) shall be repeated with the frequency changed to 14,495 GHz.

i)  Thetestsinb) to h) may be performed simultaneously.

j)  Thetestsind) toi) shall be repeated with the E-plane of the test signal being horizontal. The frequency of the
test signal shall be set to 14,250 GHz. The EUT antenna main beam axis shall be aligned with the main beam
axis of the test transmitter. The polarizer of the EUT antenna shall be rotated and adjusted such that its E-plane
is orthogonal with the E-plane of the test transmitter precise fine adjustment of the polarization plane shall be
done by observing the cross-polar minimum.

6.4.1.4.7 Cross-polar radiation pattern-elevation

a) Thetest arrangement shall be as shown in figure 11 with the EUT connected to the test receiver. A signal
proportional to the angular position from the servo mechanism shall be applied to the X-axis and the signal
level from the test receiver shall be applied to the Y -axis of the plotter.

b) Thefreguency of thetest signal shall be set to 14,250 GHz.

c) Theinitial E-plane of the test signal radiated by the test transmitter through its antenna shall be vertical. The
EUT antenna main beam axis shall be aligned with the main beam axis of the test transmitter. The polarizer of
the EUT antenna shall be rotated and adjusted such that its E-plane is orthogonal to the E-plane of the test
transmitter. Precise fine adjustment of the polarization plane shall be done by observing the cross-polar
minimum.

d) Inorderto adjust the X-Y plotter giving the maximum reading on the chart the boresight co-polar receive
signal shall be used.

€) TheEUT shall bedrivenin elevationto -1°.

f)  Thetransmit pattern measurement is then obtained by driving the EUT in elevation from -1° to +10° with the
plotter recording the results.

g) Thetestsind) tof) shall be repeated with the frequency changed to 14,005 GHz.

h) Thetestsind) tof) shall be repeated with the frequency changed to 14,495 GHz.

i)  Thetestsinb) to h) may be performed simultaneously.
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Thetestsin d) to i) shall be repeated with the E-plane of the test signal being horizontal. The frequency of the
test signal shall be set to 14,250 GHz. The EUT antenna main beam axis shall be aligned with the main beam
axis of the test transmitter. The polarizer of the EUT antenna shall be rotated and adjusted such that its E-plane
is orthogonal with the E-plane of the test transmitter precise fine adjustment of the polarization plane shall be
done by observing the cross-polar minimum.

Computation of results

The results shall be computed by producing a"mask™ to the specified limits with the reference level being equal to the
sum of the transmitter output power density and the gain of the antenna. This reference shall then be placed on the
maximum point of the plots obtained from the transmit radiation pattern measurements, so as to ascertain that the
off-axis e.i.r.p density is within the mask, and thus conforming to the specification.

6.5

6.5.1

a)
b)

c)
d)

€)

f)

Carrier suppression

Test method

The test arrangement for conducted measurements shall be as shown in figure 7. The test arrangement for
radiated measurements shall be as shown in figure 8.

The EUT shall transmit one modulated carrier continuously, or at its maximum burst rate where applicable,
centred on 14,250 GHz.

The resolution bandwidth of the spectrum analyser shall be set to 3 kHz.
The" Emissions disabled" radio state shall be obtained by use of the CCMF.

For conducted measurements the maximum residual carrier power density within the nominated bandwidth
shall be measured and added to the antenna on-axis gain.

For radiated measurements the maximum residual e.i.r.p density within the nominated bandwidth shall be
measured and recorded.

Instead of the CCMF an STE provided by the applicant may be used to enable the VSAT transmission to be suppressed.

6.6

6.6.1

a)

b)

Antenna pointing for transmit VSAT

Test method
Pointing stability:
- Asit is considered impracticable to perform the test on pointing stability no test is given.

- The test methodology described in annex B (informative) may be used to show compliance with the
specification for pointing stability.

Pointing accuracy capability:

1) TheEUT shal beinspected to ascertain whether fine adjustment facilities are available for the azimuth
axis (coarse adjustment is usually provided by the positioning of the means of attachment).

2) Theadjustment facilities shall be examined to determine both the angular movement possible and the
means of arresting that movement.

3) Thearresting facility shall be examined to determine its permanency.

4)  Thetest shall be repeated for the elevation axis.
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c¢) Polarization angle alignment capability:

1) Theadjustment facilities shall be examined to determine both the angular movement possible and the
means of arresting that movement.

2) Thearresting facility shall be examined to determine its permanency.

6.7 Class A Control and Monitoring Functions

6.7.1 General

For the purpose of thistest the EUT is defined as the indoor unit and that part of the outdoor unit up to the antenna
flange.

The measurement of the e.i.r.p spectral density shall be limited to the on-axis e.i.r.p spectral density within either the
nominated bandwidth or to a 10 MHz bandwidth centred on the carrier frequency, whichever is the greater.

The EUT shall transmit at EIRP, ..

6.7.2 Test arrangement

Failure

Command

EUT STE/Load

Spectrum
analyser

Power
meter

Oscilloscope

Figure 12: General test arrangement for control and monitoring tests for conducted measurements
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Failure

' / \ Command

EUT / = | STE/Load

|| Spectrum
analyser

| | Power
meter

Oscilloscope

Figure 13: General test arrangement for control and monitoring tests for radiated measurements

The test arrangement shall be as shown in figure 12 or 13. The EUT shall be authorized to transmit and shall bein the
carrier-on state at the commencement of each test. The dual trace storage oscilloscope shall monitor by measuring the
time difference between the command, or failure, and the occurrence of the expected event (e.g. the transmission
suppression). The power meter and spectrum analyser shall monitor the EUT output level.

6.7.3 Control Channels (CC)

6.7.3.1 Test method
a) Thetypeof CC (internal or external) shall be entered in the test report.

b)  The characteristics of any external CC interface of the VSAT, including protocols, shall be recorded in the test
report.

c) Apply the test method described in clause 6.7.3.1.1 to internal CC.
d) Apply the test method described in clause 6.7.3.1.2 to external CC.

6.7.3.1.1 Test method for internal CC
a) The CC receive subsystem shall be caused to fail.
b)  Recognition of thisshall constitute a SMF event.
c)  Within 33 seconds of the failure the EUT shall cease to transmit as seen on the spectrum analyser.

d) The power meter and spectrum analyser shall be observed to ascertain that the transmissions have been
suppressed ("Emissions disabled” radio state).

€) The CC receive subsystem shall be restored and the EUT shall be able to transmit again after a TXE message is
received from the CCMF.

f)  Theuniqueidentification code for the EUT shall be removed from the CC.
g) Recognition of thisshall constitute a SMF event.

h)  Within 63 seconds of the loss of identification code the EUT shall cease to transmit as seen on the spectrum
analyser.

i)  The power meter and spectrum analyser shall be observed to ascertain that the transmissions have been
suppressed ("Emissions disabled” radio state).
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The unique identification code for the EUT shall be restored and the EUT shall be able to transmit again after a
TXE message is received from the CCMF.

k)  The unique identification code for the control channel(s) shall be removed from the CC.
)  Recognition of this shall constitute a SMF event.
m)  Within 63 seconds of the loss of CC identification code the EUT shall cease to transmit as seen on the
spectrum analyser.
n)  The power meter and spectrum analyser shall be observed to ascertain that the transmissions have been
suppressed ("Emissions disabled" radio state).
0) Theuniqueidentification code for the CC shall be restored and the EUT shall be able to transmit again after a
TxXE message is received from the CCMF.
6.7.3.1.2 Test method for external CC
a  The CC shall be established.
b) Thetest described in clause 6.7.7 shall be conducted.
6.7.4 Processor monitoring
6.74.1 Test method
a)  Each of the processors within the EUT shall, in turn, be caused to fail.
b)  Recognition of each failurein turn by the processor monitor shall constitute a SMF event.
c)  Within 33 seconds of each failure the EUT shall cease to transmit as seen on the spectrum analyser.
d) The power meter and spectrum analyser shall be observed to ascertain that the transmissions have been
suppressed ("Emissions disabled” radio state).
€) Thefailed processor shall be restored to normal working condition and the EUT restored to normal working
condition before the next processor shall be induced to fail.
6.7.5  Transmit subsystem monitoring
6.7.5.1 Test method
a) Thefreguency generation subsystem shall be caused to fail in respect of:
1) frequency stability;
2)  output.
b)  Recognition of each failurein turn by the subsystem monitor shall constitute a SMF event.
c)  Within 9 seconds of the failure the EUT shall cease to transmit as seen on the spectrum analyser.
d) The power meter and spectrum analyser shall be observed to ascertain that the transmissions have been
suppressed ("Emissions disabled" radio state).
€) Thefrequency generation shall be restored to normal working condition and the EUT restored to normal

working condition before the next induced failure.
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6.7.6 VSAT transmission validation

6.7.6.1 Test method for VSAT validation by the CCMF for VSAT using internal CC

a) TheEUT shdl beinthe"in-service" state and a"poll for status’ message shall be received from the CCMF a
CC.

b) TheEUT shall immediately transmit a status message to the CCMF viaan internal RC.
6.7.6.2 Test method for VSAT validation by receiving station(s) for VSAT using
internal CC

a TheEUT shal betransmitting. The "transmission validation message" from the receiving station shall be
suppressed.

b)  No later than 11 minutes after the suppression of the transmission validation message the EUT shall recognize
a SMF event and cease to transmit as seen on the spectrum analyser.

c) The power meter and spectrum analyser shall be observed to ascertain that the transmissions have been
suppressed ("Emissions disabled" radio state).
6.7.6.3 Test method for transmission validation for VSAT using external CC

a TheEUT shdl beinthe"in-service" state and a"poll for status’ message shall be received from the CCMF via
aCC.

b) TheEUT shall immediately transmit a status message to the CCMF viaan internal RC, or an external RC.

c) For external RC(s) the contents of the status message shall be verified.

6.7.7 Reception of commands from the CCMF

6.7.7.1 Test method
a) A TxD message shal be received from the CCMF by the EUT.
b) TheEUT shall recognizethisasaTxD event.

€)  Within 3 seconds of the receipt of the TxD message the EUT shall cease to transmit as seen on the spectrum
analyser.

d) The power meter and spectrum analyser shall be observed to ascertain that the transmissions have been
suppressed ("Emissions disabled” radio state).

€) A TxE message shall be received from the CCMF by the EUT.
f)  The EUT shall recognize this as a TXE event.

g)  Within 3 seconds of the receipt of the TXE message the EUT shall be enabled to start transmission.
6.7.8 Power-on/Reset

6.7.8.1 Test method
a)  Remove the power supplying the EUT.
b)  Stop the CCMF from transmitting the TXE.
¢) Replacethe power supplying the EUT.

d) TheEUT shal enter the out of service state, i.e. no transmission shall be observed on the spectrum analyser.
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€) The power meter and spectrum analyser shall be observed to ascertain that the transmissions have been
suppressed ("Emissions disabled” radio state).

f)  The system shall be restored and the EUT shall be able to transmit again after a TXE message is received from
the CCMF.

0) ResettheEUT.
h)  The EUT shall recognize this as an RE event.
i)  Within 3 seconds of the reset the EUT shall cease to transmit as seen on the spectrum analyser.

i) The power meter and spectrum analyser shall be observed to ascertain that the transmissions have been
suppressed ("Emissions disabled” radio state).

6.8 Class B Control and Monitoring Functions

The applicant may modify aVSAT for the purpose of these tests provided that full documentation is given to prove that
the modifications accurately simulate the required test conditions.

The EUT shall transmit at EIRP,

nom-*
For the purpose of these teststhe EUT isthe VSAT either with, or without its antenna connected.

The measurement of the e.i.r.p spectral density shall be limited within either the nominated bandwidth or to a 10 MHz
bandwidth centred on the carrier frequency, whichever isthe greater.

6.8.1 Test arrangement

Failure

Command
EUT S | STE/Load [~~~ 7] !

| | Spectrum
analyser

L| Power
meter

Oscilloscope

Figure 14: General test arrangement for control and monitoring tests for radiated measurements
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EUT STE/Load |~~~ |

Spectrum
analyser

Power
meter

Oscilloscope

Figure 15: General test arrangement for control and monitoring tests for conducted measurements

The test arrangement shall be as shown in figure 14 or 15. The EUT shall be authorized to transmit and shall bein the
"Transmission enabled" state at the commencement of each test, unless otherwise stated. The dual trace storage
oscilloscope shall monitor by measuring the time difference between the command, or failure, and the occurrence of the
expected event (e.g. the transmission suppression). The spectrum analyser and the power meter shall monitor the EUT

output level.
6.8.2 Processor monitoring- Test method
a)  Each of the processors within the EUT shall, in turn, be caused to fail.
b)  Within 10 seconds of such failure the EUT shall cease to transmit as measured by the oscilloscope.
¢) The power meter and spectrum analyser shall be observed to ascertain that the transmissions have been
suppressed ("Emissions disabled" radio state).
d) Thefailed processor shall be restored to normal working condition and the EUT shall restore automatically to
normal working before the next processor shall be induced to fail.
6.8.3  Transmit subsystem monitoring-Test method
a) Thefrequency generation subsystem within the EUT shall be caused to fail in respect of:
1) lossof frequency lock (if applicable);
2) absenceof Local Oscillator (LO) output signal.
b)  Recognition of each failure in turn by the subsystem monitor shall constitute a SMF event.
c)  Within 1 second of such failure the EUT shall cease to transmit as measured by the oscill oscope.
d) The power meter and spectrum analyser shall be observed to ascertain that the transmissions have been
suppressed ("Emissions disabled” radio state).
€) Thefailed elements shall be restored to normal working state and the EUT shall be restored to normal working

condition before the next induced failure.
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6.8.4 Power-on/Reset-Test method
a TheEUT shal be switched off and the STE shall not transmit the CC;
b) the EUT shall be switched on;
c) theEUT shall not transmit during and after switching-on, and shall enter the "Non valid" state.

The events from a) to c) shall be displayed and verified with the oscilloscope and by measurement of the transmitted
signal. If amanual reset function isimplemented the following test shall be performed:

d) the EUT shall berestored to the "Initial phase" state and the STE shall transmit the CC;
€e) theEUT shal remaininthe"Initial phase" state;
f)  thereset function shall beinitiated;
g) within 1 secondsthe EUT shall enter the "Non valid" state;
h)  the EUT shall berestored to the "Initial phase” state and the STE shall transmit the CC as well asa TxE;
i)  theEUT shal enter the "Transmission enabled" state;
j)  thereset function shall be initiated;
k)  within 1 second the EUT shall enter the "Non valid" state.
The event from e) to k) shall be displayed and verified with the oscilloscope and by measurement of the transmitted

signal.

6.8.5 Control Channel (CC) reception-Test method
Tests shall simulate the following events:
- the CC has never been received by the EUT after power-on;
- the CCislost by the EUT after reception of a Transmission Enable command;
- the CCislost by the EUT without reception of a Transmission Enable command,;
- the CCisbeing lost by the EUT and acall isinitiated within the Time-Out period T1.
The Time-Out period T1 used in the tests shall be 10 seconds.
a) Casewherethe CC has never been received by the EUT after power-on:
al) theEUT shall be switched off and the STE shall not transmit the CC;
a2) theEUT shall be switched on;
a3) theEUT shal remaininthe"Nonvalid" state.

The events from a2) to a3) shall be displayed and verified with the oscilloscope and by measurement of the transmit
signal.

b) Casewherethe CCislost by the EUT after reception of a Transmission Enable command:
bl) the EUT shall be switched-on and the STE shall transmit the CC and a TxE;
b2) the EUT shall enter the "Initial phase" state and go, if applicable, to the " Transmission enabled" state;
b3) atransmission request shal be initiated from the EUT;
b4) the STE shall stop transmitting the CC;
b5) within the period T1 from event b4), the EUT shall enter the "Non valid" state.
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The events from b1) to b5) shall be displayed and verified with the oscilloscope and by measurement of the transmitted

signal.
c)

Case where the CCislost by the EUT without reception of a"Transmission enabled" state:
cl) theEUT shal be switched on and the STE shall transmit the CC;

c2) theEUT shal enter the "Initial phase" state;

c3) the STE shall stop transmitting the CC;

c4) theEUT shal enter inthe "Non valid" state not later than T1,

¢5) atransmission request shall be initiated and the EUT shall remainin the "Non valid" state.

The events from c¢2) to ¢5) shall be displayed and verified with the oscilloscope and by measurement of the transmitted

signal.
d)

Case where the CC isbeing lost by the EUT and a call isinitiated within the T1 period:

dl) the EUT shall be switched on and the STE shall transmit the CC;

d2) the STE shall stop transmitting the CC;

d3) within the period T1 from d2), atransmission request shall be initiated from the EUT;

d4) the EUT may transmit but within the T1 period the EUT shall enter the "Non valid" state.

The events from d2) to d4) shall be displayed and verified with the oscilloscope and by measurement of the transmitted

signal.

6.8.6

Network Control commands-Test method

The following tests shall be performed in sequence:

transmission enable command;

transmission disable command received in the "Transmission enabled” state;
transmission disable command received in the "Initial phase" state.
Transmission enable command:

al) the EUT shall be switched-on and the STE shall transmit the CC;
a2) the EUT shall enter the "Initial phase" state;

a3) atransmission request shall be initiated from the EUT, the EUT shall remain in the "Initial phase”
state;

a) the STE shall transmit an enable command to the EUT;
ab) atransmission request shall beinitiated from the EUT;

ab) the EUT shall enter the " Transmission enabled" state and shall transmit.

The events from a2) to ab) shall be displayed and verified with the oscilloscope and by measurement of the transmitted

signal.
b)

Transmission disable command received in the " Transmission enabled” state:
b1) continue from a6);
b2) the STE shall transmit a disable command to the EUT;

b3) the EUT shall enter the " Transmission disabled" state within 1 second,;
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atransmission request shall beinitiated from the EUT;

the EUT shall remain in the "Transmission disabled" state;

the STE shall transmit an enable command,;

the EUT shall enter either the "Transmission enabled" state or the "Initial phase" state;

if the EUT isinthe "Transmission enable" state then the test continues with b11);

the STE shall transmit a TXE command,;

the EUT shall enter the "Transmission enable" state;

if atransmission request is not active any more then a new transmission request shall be initiated;
the EUT shall transmit;

the EUT transmission shall be terminated.

The events from b2) to b13) shall be displayed and verified with the oscilloscope and by measurement of the
transmitted signal.

€) Transmission disable command received in the "Initial phase” state:

cl)
c2)
c3)
c4)
c5)
c6)
c7)
c8)
c9)
cl10)
cll)
cl2)
cl3)
cl4)

the EUT shall be switched-on and the STE shall transmit the CC,;

the EUT shall enter the "Initial phase" state;

the STE shall transmit a disable command to the EUT;

the EUT shall enter the "Transmission disabled" state within 1 second;

atransmission request shall be initiated from the EUT;

the EUT shall remain in the " Transmission disabled" state;

the STE shall transmit an enable command,;

the EUT shall enter either the "Transmission enabled” state or the "Initial phase” state;
if the EUT isinthe " Transmission enable" state then the test continues with c12);

the STE shall transmit a TXE command;

the EUT shall enter the "Transmission enable" state;

if atransmission request is not active any more then a new transmission request shall be initiated;
the EUT shall transmit;

the EUT transmission shall be terminated.

The events from c2) to c14) shall be displayed and verified with the oscilloscope and by measurement of the transmitted

signal.
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6.8.7 Initial burst transmission-Test method
Tests shal be performed to simulate the following events:
- the CC is being received by the EUT;
- the CC has not been received by the EUT since power-on.
a) Casewherethe CCisbeing received:
al) the EUT shall be switched-off and the STE shall transmit the CC;
a?2) the EUT shall be switched-on;
a3) the EUT shall not transmit, except theinitial bursts;
ad) it shall be verified that the specifications given in 5.6.2 are fulfilled.

The events from a2) to a4) shall be displayed and verified with the oscilloscope and by measurement of the transmitted
signal.

b) Case wherethe CC has not been received by the EUT since power-on:
bl) the EUT shall be switched-off and the STE shall not transmit the CC;
b2) the EUT shall be switched-on;
b3) the EUT shall not transmit.

The events from b2) to b3) shall be displayed and verified with the oscilloscope and by measurement of the transmitted
signal.

7 Test methods for modified VSAT

7.1 General
The modifications of aVVSAT may consist of the replacement of one or several of the following modules:
a)  Antenna subsystem.
b)  High Power Amplifier (HPA).
¢)  Up converter.
d) Low Noise Amplifier (LNA).
€) Down converter.
f)  Modulator/demodulator (modem).

The intermediate and final results of the VSAT tests before modification shall be made available by the applicant.
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7.2 Antenna subsystem replacement

This clause is only applicable to passive antennas.
The following measurements made on the VSAT before modification shall not be repeated:
6.2.1.1.3 Procedure for off-axis spurious radiation up to 1 000 MHz.
6.2.12.1 I dentification of the significant frequencies of spurious radiation.
6.2.1.2.2 Measurement of radiated power levels of identified spurious radiation (EUT without antenna).
6.2.1.2.3 Measurement of conducted spurious radiation at the antenna flange.

6.3.1.2.2 Method of measurement at the antenna flange of on-axis spurious radiation.

6.4.1.2 Transmit output power density.

6.5 Carrier suppression.

6.7 Class A Control and Monitoring Functions, if applicable.
6.8 Class B Control and Monitoring Functions, if applicable.

The results of these measurements shall be used as those of the unmodified VSAT and entered in the computation of
these clauses.
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Annex A (normative):
The EN Requirements table (EN-RT)

Notwithstanding the provisions of the copyright clause related to the text of the present document, ETSI grants that
users of the present document may freely reproduce the EN-RT proformain this annex so that it can be used for its
intended purposes and may further publish the completed EN-RT.

The EN Reguirements table (EN-RT) serves a number of purposes, as follows:
- it provides atabular summary of al the requirements;

- it shows the status of each EN-Requirement, whether it is essential to implement in all circumstances
(Mandatory), or whether the requirement is dependent on the applicant having chosen to support a particular
optional service or functionality (Optional). In particular it enables the EN-Requirements associated with a
particular optional service or functionality to be grouped and identified;

- when completed in respect of a particular equipment it provides a means to undertake the static assessment of
conformity with the EN.

The EN-RT is placed in an annex of the EN in order that it may be photocopied and used as a proforma.

Table A.1: EN Requirements table (EN-RT)

EN Reference EN 301 428 Comments
No. | Reference EN-Requirements Status for | Status for | Status
(see note) Tx-VSAT TX-VSAT for
with with Rx-
class A CMF|class B CMF| VSAT
1 4.2.1 Off-axis spurious radiation M M M
2 4.2.2 On-axis spurious radiation M M
3 4.2.3 Off-axis e.i.r.p emission density M M
within the band
4 4.2.4 Carrier suppression M M
5 4.2.5 Mechanical (antenna pointing) M M
6 4.2.6.2 _[Control channels M
7 4.2.6.3.2 |Processor monitoring M
8 4.2.6.3.3 [Transmit subsystem monitoring M
9 4.2.6.3.4 |[VSAT transmission validation M
10 4.2.6.4 [Reception of commands M
11 4.2.6.5 [Power-on/Reset M
12 4.2.7.1 [Processor monitoring M
13 4.2.7.2  [Transmit subsystem monitoring M
14 4.2.7.3 |Power-on/Reset M
15 4.2.7.4 [Control Channel (CC) reception M
16 4.2.7.5 [Network control commands M
17 4.2.7.6 _[Initial burst transmission M
NOTE: These EN-Requirements are justified under Article 3.2 of the R&TTE Directive [1].

Key to columns:

No Table entry number
Reference Clause reference number of conformance requirement within the present document
Status Status of the entry as follows:

M Mandatory, shall be implemented under al circumstances

Tx-VSAT  Transmit-only VSAT or transmit and receive VSAT

Rx-VSAT Receive-only VSAT

Comments To be completed as required.
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Annex B (informative):
Pointing stability methodology

Thistest based on a numerical analysis shall be performed in two stages.

a)

b)

In the first stage the effects of maximum wind speed shall be computed on the outdoor unit using a numerical
analysis method (finite elements method by computer) taking into account the intrinsic properties of the
materials.

In the second stage the computed |oads shall be applied to the structure.

The purpose of the numerical analysisis twofold:

a)

b)

to show that the torque and the fields of force applied to the outdoor unit structure under nominated conditions
do not reach the breakpoint limit of any element of the structure;

to compute equivalent static loads (force and torque) applied to the critical attachment points of the structures,
eg.

- reflector-mounting legs fixing point;
- reflector-struts;

- LNB- struts.

Numerical analysis and load applications procedure:

a)

b)

d)
€)

f)

The air related parameters, namely the kinetic viscosity used to calculate drags at the rims of the structure shall
be calculated with the standard atmospheric environmental conditions (temperature = 293 K,
air pressure = 1,013 x 10° Pascal).

The computations needed to derive the field of force and torque and the equivalent static stresses shall be
carried out for each of the following variables:

- elevation angle: maximum and minimum,;
- wind direction: in steps of 45° around the outdoor unit;
- wind speed: 180 km/h.

It shall be verified with the simulated results that break point limits are not exceeded for any self-contained
element.

The calculated equivalent static loads shall be applied at any identified critical fixing point of the assembly.
Whilst the loads are applied the outdoor unit shall be observed and any distortion noted.

The test report shall contain the following information:

- the computation method used,;

- description of the test equipment;

- description of the tests performed;

- results of the safety margin test;

- any signs of distortion observed,;

- results of the measurements of the deviation of the antenna position;

- component deviation with respect to each other.
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Annex C (informative):
The EN title in the official languages

Language

EN title

Czech

DruZicové pozemské stanice a systémy (SES) - Harmonizovana EN pokryvajici zakladni pozadavky
¢lanku 3.2 Smérnice R&TTE na koncova zafizeni s velmi malou aperturou (VSAT) - DruZicové
pozemskeé stanice uréené pouze pro vysilani, pro vysilani/pFijem nebo pouze pro pfijem, pracujici v
kmito€tovych pdsmech 11/12/14 GHz

Danish

Satellitjordstationer og systemer (SES); Harmoniseret standard (EN) for VSAT -terminaler
satellitjordstationer med sende-, modtage- eller sende/modtagefunktion, der anvender
frekvensbandene 11/12/14 GHz, omfattende vaesentlige krav under artikel 3.2 i R&TTE direktivet

Dutch

Satellietgrondstations en -systemen (SES);Geharmoniseerde EN voor terminals met zeer kleine
openingshoek (VSAT);Zend, zend/ontvang of ontvangstsatellietgrondstations die in de 11/12/14 GHz-
banden werken, die de essentiéle eisen dekken onder artikel 3.2 van de R&TTE richtlijn

English

Satellite Earth Stations and Systems (SES); Harmonized EN for Very Small Aperture Terminal (VSAT);
Transmit-only, transmit/receive or receive-only satellite earth stations operating in the 11/12/14 GHz
frequency bands covering essential requirements under article 3.2 of the R&TTE directive

Estonian

Kosmoseside maajaamad ja stisteemid (SES); Mikroantennjaamade (VSAT) harmoneeritud EN;
R&TTE direktiivi artikli 3.2 péhinduded raadiosagedusalades 11/12/14 GHz signaali edastust vdi
edastust ja vastuvéttu vdi ainult vastuvdttu vdimaldavatele kosmoseside maajaamadele

Finnish

Satelliittimaa-asemat ja -jarjestelmét (SES); Yhdenmukaistettu standardi (EN), joka kattaa R&TTE-
direktiivin artiklan 3.2 mukaiset olennaiset vaatimukset taajuusalueilla 11/12/14 GHz toimiville
lahetykseen, vastaanottoon tai ldhetykseen ja vastaanottoon tarkoitetuille VSAT-maa-asemille

French

German

Satelliten-Erdfunkstellen und -systeme (SES); Harmonisierte EN fur Endeinrichtungen mit sehr kleinen
Offnungswinkeln (VSAT); Sende-, Empfangs- oder kombinierte Sende-Empfangs-Satelliten-
Erdfunkstellen zum Betrieb in den Frequenzbéndern 11/12/14 GHz, die wesentliche Anforderungen
nach Artikel 3.2 der R&TTE-Richtlinie enthalt

Greek

Aopugopikoi Eiyelol Ztabpoi kai Zuotrjpara (SES) - Evapuoviopévo EN yia TepuaTiké e kepaia TToAU
MIKpoU avoiypatog (VSAT) - Aopu@oplIKoi £TTiyeiol GTaBUoi HOVO EKTTOUTTHAG, EKTTOUTIHG-ANYNGS A HOvo
AAwng TTou AsiToupyouv oTig {wveg cuxvoTiTwy 11/12/14 GHz, yia Tnv KAAUYN Twv OUCIWdWV
amaITioewv Tou dpBpou 3.2 Tng Odnyiag R&TTE

Hungarian

M(holdas foldi allomasok és rendszerek (SES). Harmonizalt eurdpai szabvany nagyon kis apertiraj
végberendezés (VSAT) szamara. Az R&TTE-iranyelv 3.2. cikkelyének alapveté kdvetelményeit
tartalmazé, a 11/12/14 GHz-es frekvenciasavokban miikodé, csak adas, adas/vétel vagy csak vétel
céljgra valé miholdas foldi &llomasok

Icelandic

Gervihnattajardst6dvar og kerfi (SES); Samraemdur Evropustadall um VSAT-endabunag;
Sendingarbunadur, sendingar-/viotdku- eda eingdngu vidtdkublnadur gervihnattajardstdova med
tidnisvidin 11/12/14 GHz sem vardar grunnkrofur skv. 2. mgr. 3. gr. i tilskipun 1999/5/EC um
fiarskiptabunad og endabunaad til fjarskipta

Italian

Sistemi e Stazioni terrestri satellitari (SES); Norma Europea armonizzata per terminali di piccole
dimensioni (VSAT); Stazioni di terra via satellite solo trasmittenti, trasmittenti/riceventi e solo riceventi
operanti nelle bande di frequenza 11/12/14 GHz relativamente ai requisiti essenziali dell'articolo 3.2
della direttiva R&TTE

Latvian

Palydovinés Zemes stotys ir sistemos (PZSS). Darnusis labai mazos apertiiros galinés jrangos
(LMAG)) Europos standartas. Esminiai reikalavimai pagal 1999/5/EC direktyvos 3.2 straipsnj, keliami
tik siuntimo, siuntimo ir (arba) priemimo arba tik priémimo palydovinéms Zemeés stotims, veikiangioms
11/12/14 GHz daZniy juostose

Lithuanian

Palydovinés Zemeés stotys ir sistemos (PZSS). Darnusis labai maZos apertiiros galinés jrangos
(LMAG])) Europos standartas. Esminiai reikalavimai pagal 1999/5/EC direktyvos 3.2 straipsnj, keliami
tik siuntimo, siuntimo ir (arba) priemimo arba tik priemimo palydovinéms Zemes stotims, veikiangioms
11/12/14 GHz dazniy juostose

Maltese

Stazzjonijiet Dinjin u Sistemi tas-Satellita (SES); EN armonizzat ghal Terminal b"Apertura Zghira Hafna
(VSAT); Stazzjonijiet dinjin tas-satelliti li jittrasmettu biss jew jittrasmettu u jircievu jew jircievu biss li
joperaw fil-meded tal-frekwenzi 11/12/14 GHz li jkopri rekwiziti essenzjali taht I-artiklu 3.2

tad-direttiva R&TTE

Norwegian

Satellitt jordstasjoner og systemer (SES); Harmonisert EN for veldig liten apertur terminal (VSAT); Kun
for sending, sending/mottaking eller kun mottaking satellitt jordstasjoner som opererer i
frekvensbandet 11/12/14 GHz og som dekker de grunnleggende krav i R&TTE- direktivets artikkel 3.2

Polish

Naziemne stacje i systemy satelitarne (SES) - Zharmonizowana EN dotyczaca stacji koncowych z
antenami o bardzo matej aperturze (VSAT) - Nadawcze, nadawczo-odbiorcze i odbiorcze naziemne
stacje satelitarne pracujgce w zakresach czestotliwosci 11/12/14 GHz, spetniajgce zasadnicze
wymagania artykutu 3.2 dyrektywy R&TTE

Portuguese
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Language EN title

Slovak Druzicové zemské stanice a systémy (SES). Harmonizovana EN na koncovu stanicu s velmi malou
apertarou (VSAT). DruZicové zemské stanice urcené len na vysielanie, vysielanie/prijem alebo len na
prijem, pracujuce vo frekvenénych pasmach 11/12/14 GHz, vztahujluce sa na zakladné poziadavky
podra élanku 3.2 smernice R&TTE

Slovenian Satelitske zemeljske postaje in sistemi (SES) - Harmonizirani EN za satelitske terminale z zelo majhno
antensko odprtino (VSAT) - Oddajne, oddajno-sprejemne ali sprejemne satelitske zemeljske postaje,
delujoce v frekven&nih pasovih 11/12/14 GHz - ki zajema bistvene zahteve ¢lena 3.2 direktive R&TTE

Spanish

Swedish Satellitjordstationer och system (SES); Harmoniserad EN for terminal med mycket liten apertur

(VSAT); Satellitjordstationer for endast sandning, sdndning/mottagning eller endast mottagning, som
arbetar i frekvensbanden 11/12/14 GHz omfattande
vasentliga krav enligt artikel 3.2 i R&TTE-direktivet
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Intellectual Property Rights

IPRs essential or potentially essential to the present document may have been declared to ETSI. The information
pertaining to these essential IPRs, if any, is publicly available for ETSI member s and non-member s, and can be found
in ETSI SR 000 314: "Intellectual Property Rights (IPRs); Essential, or potentially Essential, IPRs notified to ETS in
respect of ETS standards', which is available from the ETS| Secretariat. Latest updates are available on the ETSI Web

server (http://ipr.etsi.org).

Pursuant to the ETSI IPR Palicy, no investigation, including I PR searches, has been carried out by ETSI. No guarantee
can be given as to the existence of other IPRs not referenced in ETSI SR 000 314 (or the updates on the ETSI Web
server) which are, or may be, or may become, essential to the present document.

Foreword

This Harmonized European Standard (EN) has been produced by ETSI Technical Committee Electromagnetic
compatibility and Radio spectrum Matters (ERM).

The present document has been produced by ETSI in response to a mandate from the European Commission issued
under Council Directive 98/34/EC [i.3] (as amended) laying down a procedure for the provision of information in the
field of technical standards and regulations.

The present document is intended to become a Harmonized Standard, the reference of which will be published in the
Official Journal of the European Communities referencing the Council Directive on the approximation of the laws of
the Member States relating to electromagnetic compatibility ("the EMC Directive") (2004/108/EC [i.2] as amended)
and Directive 1999/5/EC [i.1] of the European Parliament and of the Council of 9 March 1999 on radio equipment and
telecommunications terminal equipment and the mutual recognition of their conformity ("the R& TTE Directive").

The requirements relevant to the EMC Directive [i.3] and the R& TTE Directive [i.1] are summarised in annex A.

The present document is based upon the Generic Standards EN 61000-6-3 [i.4] and EN 61000-6-1 [i.5] and other
standards, where appropriate, to meet the essential requirements of Council Directives 2004/108/EC [i.2],
1999/5/EC [i.1] and the motor vehicle EM C Directive 2004/104/EC [i.8] respectively.

The motor vehicle EMC Directive 2004/104/EC [i.8], is atype approval Directive, and containsin its annexes, al the
technical requirements necessary to demonstrate conformance. There are two categories of after market equipment
covered by the Directive as follows:

a)  After market (radio) equipment (and ancillary equipment) intended for installation in a motor vehicle, and
which are not related to immunity related functions (annex |, clause 2.1.12 of the Directive) of the motor
vehicle.

b)  After market (radio) equipment (and ancillary equipment) intended for installation in a motor vehicle, and
which arerelated to immunity related functions (annex |, clause 2.1.12) of the motor vehicle, are subject to
type approval requirements of the Directive 2004/104/EC [i.g].

The present document only deals with equipment of category a) subject to the requirements set out below.

Annex |, clause 3.2.9 of 2004/104/EC [i.8], sets out the acceptance of conformity according to the procedures of
2004/108/EC [i.2] or 1999/5/EC [i.1] for after market equipment (ESAS) not related to immunity related functions of
the motor vehicle (annex I, clause 2.1.12), but additionally requires that the ESA fulfils the limits defined in annex I,
clauses 6.5, 6.6, 6.8, and 6.9 of the Directive. Requirements applicable to this type of after market equipment (ESAS)
are set out in annex B of the present document.

The present document, and the product related parts of it are based on the current EM C standards published by ETSI. It
should be noted that the majority of these EMC standards have also been published in the Official Journal of the
European Union.
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The present document is part 1 of a multi-part EMC standard for radio equipment which is structured in the following

way:

. One EMC standard for all radio equipment made up of several parts.

. All common technical regquirements for EMC emission and immunity have been placed in the common part,
which isthe present document.

. Separate parts have been developed to cover specific product related radio equipment test conditions, test
arrangements, performance assessment, performance criteria, etc.

e Aclauseisincluded in each of the specific radio parts, entitled "specia conditions', which isused as
appropriate to cover any deviations or additions to the common requirements set out in the present document.

To demonstrate an adequate level of EMC protection, the present document is to be used together with the appropriate
specific radio part of the standard.

The present document is part 1 of a multi-part deliverable covering ElectroMagnetic Compatibility (EMC) standard for
radio equipment and services, asidentified below:

Part 1:
Part 2:

Part 3:

Part 4.

Part 5:

Part 6:

Part 7:

Part 8:

Part 9:

Part 10:

Part 11:

Part 12:

Part 13:
Part 14:
Part 15:
Part 16:
Part 17:
Part 18:

Part 19:

Part 20:

" Common technical requirements’;
" Specific conditions for radio paging equipment”;

" Specific conditions for Short-Range Devices (SRD) operating on frequencies between 9 kHz and
40 GHz";

"Specific conditions for fixed radio links, Broadband Data Transmission System Base stations, ancillary
equipment and services";

" Specific conditions for Private land Mobile Radio (PMR) and ancillary equipment (speech and
non-speech)”;

" Specific conditions for Digital Enhanced Cordless Telecommunications (DECT) equipment";

" Specific conditions for mobile and portable radio and ancillary equipment of digital cellular radio
telecommunications systems (GSM and DCS)";

" Specific conditions for GSM base stations”;

" Specific conditions for wireless microphones, similar Radio Frequency (RF) audio link equipment,
cordless audio and in-ear monitoring devices';

"Specific conditions for First (CT1 and CT1+) and Second Generation Cordless Telephone (CT2)
equipment";

" Specific conditions for terrestrial sound broadcasting service transmitters”;

" Specific conditions for Very Small Aperture Terminal, Satellite Interactive Earth Stations operated in the
frequency ranges between 4 GHz and 30 GHz in the Fixed Satellite Service (FSS)";

" Specific conditions for Citizens Band (CB) radio and ancillary equipment (speech and non-speech)”;
" Specific conditions for analogue and digital terrestrial TV broadcasting service transmitters’;

" Specific conditions for commercially available amateur radio equipment”;

" Specific conditions for analogue cellular radio communications equipment, mobile and portable”;
"Specific conditions for Broadband Data Transmission Systems";

" Specific conditions for Terrestrial Trunked Radio (TETRA) equipment”;

" Specific conditions for Receive Only Mobile Earth Stations (ROMES) operating in the 1,5 GHz band
providing data communications”;

" Specific conditions for Mobile Earth Stations (MES) used in the Mobile Satellite Services (MSS)";
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Part 22:
Part 23:

Part 24:

Part 25:
Part 26:
Part 27:

Part 28:
Part 29:

Part 31

Part 32:
Part 33:
Part 34:
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" Specific conditions for ground based VHF aeronautical mobile and fixed radio equipment”;

" Specific conditions for IMT-2000 CDMA, Direct Spread (UTRA and E-UTRA)) Base Station (BS)
radio, repeater and ancillary equipment";

" Specific conditions for IMT-2000 CDMA Direct Spread (UTRA and E-UTRA) for Mobile and portable
(UE) radio and ancillary equipment”;

" Specific conditions for CDMA 1x spread spectrum Mobile Stations and ancillary equipment”;
" Specific conditions for CDMA 1x spread spectrum Base Stations, repeaters and ancillary equipment";

" Specific conditions for Ultra Low Power Active Medical Implants (ULP-AMI) and related peripheral
devices (ULP-AMI-P)";

" Specific conditions for wireless digital video links";

" Specific conditions for Medical Data Service Devices (MEDS) operating in the 401 MHz to 402 MHz
and 405 MHz to 406 MHz bands’;

" Specific conditions for equipment in the 9 kHz to 315 kHz band for Ultra Low Power Active Medical
Implants (ULP-AMI) and related peripheral devices (ULP-AMI-P)";

" Specific conditions for Ground and Wall Probing Radar applications';
"Specific conditions for Ultra Wide Band (UWB) communications devices";

" Specific conditions for External Power Supply (EPS) for mobile phones'.

National transposition dates

Date of adoption of this EN: 15 September 2011
Date of latest announcement of this EN (doa): 31 December 2011

Date of latest publication of new National Standard
or endorsement of this EN (dop/e): 30 June 2012

Date of withdrawal of any conflicting National Standard (dow): 30 June 2013
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1 Scope

The present document contains the common reguirements for radio communications equipment and associated ancillary
equipment, in respect of ElectroMagnetic Compatibility (EMC).

Product dependent arrangements necessary to perform the EMC tests on dedicated types of radio communications
equipment, and the assessment of test results, are detailed in the appropriate product related parts of
EN 301 489 series[i.13].

The present document, together with the product related part, specifies the applicable EMC tests, the methods of
measurement, the limits and the performance criteriafor radio equipment and associated ancillary equipment. In case of
differences (for instance concerning special conditions, definitions, abbreviations) between part 1 of EN 301 489

series [i.13] and the relevant product related part of EN 301 489 series[i.13], the product related part takes precedence.

Technical specifications related to the antenna port of radio equipment and radiated emissions from the enclosure port
of radio equipment and combinations of radio and associated ancillary equipment are not included in the present
document. Such technical specifications are normally found in the relevant product standards for the effective use of the
radio spectrum.

The environment classification used in the present document refers to the environment classification used in:
. EN 61000-6-3 [i.4] and EN 61000-6-1 [i.5] for the residential, commercia and light industrial environment; or
e TR101 651 [i.6] for the telecommunication centre environment; or
. SO 7637-2 [8] for the vehicular environment.

The EMC requirements have been selected to ensure an adequate level of compatibility for apparatus intended to be
used in the environments mentioned above. The levels, however, do not cover extreme cases which may occur in any
location but with low probability of occurrence.

For radio equipment and associated ancillary equipment intended to be installed in motor vehicles (i.e. ESAS) and not
related to immunity related functions of the vehicle, additional technical requirements necessary to demonstrate
conformance to the motor vehicle EMC Directive 2004/104/EC [i.8], are set out in annex B (normative) of the present
document.

The present document may not cover those cases where a potential source of interference which is producing
individually repeated transient phenomena or a continuous phenomenon is permanently present, e.g. aradar or
broadcast site in the near vicinity. In such acase it may be necessary to use special protection applied to either the
source of interference or the interfered part or both.

Where none of the existing specific product related radio parts covers the required conditions for a particular radio
equipment/service e.g. in case of theinitial introduction of anew radio service or aspecia application, the present
document can be used together with specific information for the radio equipment provided by the manufacturer, for the
purposes of testing to the EM C requirements set out in the present document.

In all cases where aradio product falls within the scope of a specific product related radio part of the standard, the
product related part takes precedence.

Compliance of radio equipment to the requirements of the present document does not signify compliance to any
requirements related to spectrum management or to the use of the equipment (licensing requirements).

Compliance to the requirements of the present document does not signify compliance to any safety requirements.
However, it is the responsibility of the assessor of the equipment to record in the test report any observations regarding
the test sample becoming dangerous or unsafe as aresult of the application of the tests called for in the present
document.

NOTE: Radio eguipment for use in maritime environment is covered by other ETSI EMC standards.
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2 References

References are either specific (identified by date of publication and/or edition number or version number) or
non-specific. For specific references, only the cited version applies. For non-specific references, the latest version of the
reference document (including any amendments) applies.

Referenced documents which are not found to be publicly available in the expected location might be found at
http://docbox.etsi.org/Reference.

NOTE: While any hyperlinksincluded in this clause were valid at the time of publication ETSI cannot guarantee
their long term validity.

2.1 Normative references

The following referenced documents are necessary for the application of the present document.

[1] CENELEC EN 55022 (2006) and A1 (2007): "Information technology equipment - Radio
disturbance characteristics - Limits and methods of measurement”.

[2] CENELEC EN 61000-4-2 (2009): "Electromagnetic compatibility (EMC) - Part 4-2: Testing and
measurement techniques - Electrostatic discharge immunity test”.

[3] CENELEC EN 61000-4-3 (2006), A1 (2008) and A2 (2010): "Electromagnetic compatibility
(EMC) - Part 4-3: Testing and measurement techniques - Radiated, radio-frequency,
electromagnetic field immunity test”.

[4] CENELEC EN 61000-4-4 (2004) and A1 (2010): "Electromagnetic compatibility (EMC) -
Part 4-4: Testing and measurement techniques - Electrical fast transient/burst immunity test”.

[5] CENELEC EN 61000-4-5 (2006): "Electromagnetic compatibility (EMC) - Part 4-5: Testing and
measurement techniques - Surge immunity test".

[6] CENELEC EN 61000-4-6 (2009): "Electromagnetic compatibility (EMC) - Part 4-6: Testing and
measurement techniques - Immunity to conducted disturbances, induced by radio-frequency
fields'.

[7] CENELEC EN 61000-4-11 (2004): "Electromagnetic compatibility (EMC) - Part 4-11: Testing
and measurement techniques - Voltage dips, short interruptions and voltage variations immunity
tests'.

[8] SO 7637-2 (2004): "Road vehicles - Electrical disturbances from conduction and coupling -

Part 2: Electrical transient conduction along supply linesonly".

[9] CENELEC EN 61000-3-3 (2008): "Electromagnetic compatibility (EMC) - Part 3-3: Limits -
Limitation of voltage changes, voltage fluctuations and flicker in public low-voltage supply
systems, for equipment with rated current < 16 A per phase and not subject to conditional
connection”.

[10] CISPR 25 (2nd Edition 2002): " Radio disturbance characteristics for the protection of receivers

used on board vehicles, boats, and on devices - Limits and methods of measurement” ".

[11] CENELEC EN 61000-3-12 (2005): "Electromagnetic compatibility (EMC) - Part 3-12: Limits -
Limits for harmonic currents produced by equipment connected to public low-voltage systems
with input current > 16 A and < 75 A per phase".

[12] CENELEC EN 61000-3-11 (2000): "Electromagnetic compatibility (EMC) - Part 3-11: Limits -
Limitation of voltage changes, voltage fluctuations and flicker in public low-voltage supply
systems - Equipment with rated current <75 A and subject to conditional connection”.

[13] CENELEC EN 61000-3-2 (2006), A1 (2009) and A2 (2009): "Electromagnetic
compatibility (EMC) - Part 3-2: Limits - Limits for harmonic current emissions (equipment input
current <= 16 A per phase)".
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2.2 Informative references

The following referenced documents are not necessary for the application of the present document but they assist the
user with regard to a particular subject area.

[i.1] Directive 1999/5/EC of the European Parliament and of the Council of 9 March 1999 on radio
equipment and telecommunications terminal equipment and the mutual recognition of their
conformity (R& TTE Directive).

[i.2] Council Directive 2004/108/EC of 15 December 2004 on the approximation of the laws of the
Member States relating to electromagnetic compatibility and repealing Directive 89/336/EEC
(EMC Directive).

[i.3] Directive 98/34/EC of the European Parliament and of the Council of 22 June 1998 laying down a
procedure for the provision of information in the field of technical standards and regulations.

[i.4] CENELEC EN 61000-6-3 (2001): "Electromagnetic compatibility (EMC) - Part 6-3: Generic
standards - Emission standard for residential, commercia and light-industrial environments'.

[i.5] CENELEC EN 61000-6-1 (2007): "Electromagnetic compatibility (EMC) - Part 6-1: Generic
standards - Immunity for residential, commercial and light-industrial environments”.

[i.6] ETSI TR 101 651 (V1.1.1): "Electromagnetic compatibility and Radio spectrum Matters (ERM);
Classification of the electromagnetic environment conditions for equipment in telecommunication
networks".

[1.7] IEC 60050-161: "International Electrotechnical Vocabulary. Chapter 161: Electromagnetic
compatibility".

[1.8] Commission Directive 2004/104/EC of 14 October 2004 adapting to technical progress Council

Directive 72/245/EEC relating to the radio interference (electromagnetic compatibility) of vehicles
and amending Directive 70/156/EEC on the approximation of the laws of the Member States
relating to the type-approval of motor vehicles and their trailers.

[i.9] CENELEC EN 55016-1-4 (2004): " Specification for radio disturbance and immunity measuring
apparatus and methods - Part 1-4: Radio disturbance and immunity measuring apparatus -
Ancillary equipment - Radiated disturbances’.

[i.10] ITU-R Radio Regulations (2004).

[i.11] |EEE 1284 (2000): "IEEE Standard Signaling Method for a Bidirectional Parallel Peripheral
Interface for Personal Computers'.

[1.12] IEEE 1394.1 (2004): "IEEE Standard for High Performance Serial Bus Bridges®.

[1.13] ETSI EN 301 489 series: "Electromagnetic compatibility and Radio spectrum Matters (ERM);

ElectroMagnetic Compatibility (EMC) standard for radio equipment and services'.

3 Definitions and abbreviations

3.1 Definitions

For the purposes of the present document, the following terms and definitions apply:
ancillary equipment: equipment (apparatus), used in connection with areceiver or transmitter
NOTE: Itisconsidered asan ancillary equipment (apparatus) if:

L] the equipment is intended for use in conjunction with areceiver or transmitter to provide additional
operational and/or control features to the radio equipment, (e.g. to extend control to another
position or location); and
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L] the equipment cannot be used on a stand alone basis to provide user functions independently of a
receiver or transmitter; and

= thereceiver or transmitter, to which it is connected, is capable of providing some intended
operation such as transmitting and/or receiving without the ancillary equipment (i.e. it isnot a
sub-unit of the main equipment essential to the main equipment basic functions).

base station equipment: radio and/or ancillary equipment intended for operation at afixed location and powered
directly or indirectly (e.g. viaan AC/DC converter or power supply) by the AC mains network, or an extended local DC
mains network

combined equipment: any equipment made of two or more individual products or functions

NOTE: At least one of theindividua products or functions falls within the scope of the R& TTE Directive [i.1]
and contains a radio transmitting function. The result of this combination provides additional control
and/or functionality to the combined equipment.

continuous phenomena (continuous distur bance): electromagnetic disturbance, the effects of which on a particular
device or equipment cannot be resolved into a succession of distinct effects

NOTE: SeelEC 60050-161 [i.7].

Electrical/Electronic Sub-Assembly (ESA): electrical and/or electronic device or set(s) of devices intended to be part
of avehicle, together with any associated electrical connections and wiring, which performs one or more specialized
functions

enclosure port: physical boundary of the apparatus through which electromagnetic fields may radiate or impinge
NOTE: Inthe case of integral antenna equipment, this port isinseparable from the antenna port.

host equipment: any equipment which has a complete user functionality when not connected to aradio
communications equipment, and to which this radio egquipment provides additional functionality, and to which
connection is necessary for this radio equipment to offer additional functionality, and in which the transceiver part of
the radio equipment is physically installed

NOTE: Thisaso coversany device that would accept a variety of radio modules, where the original user
functionality of the host equipment is not affected.

integral antenna: antenna which may not be removed during the tests, according to the manufacturer's statement

manufacturer: manufacturer of the equipment, or his authorized representative, or an equipment supplier to the
European market

mobile equipment: receiver, transmitter or transmitter/receiver (transceiver) intended for installation and usein a
vehicle, and powered by the main battery of the vehicle

multi-radio equipment: radio equipment containing two or more radio transmitters and/or receivers using different
technologies that may operate simultaneously

Radio Radio unit
digital unit
Standard 1
Standard 1
Communication ports Antenna ports
Radio Radio unit
digital unit
Standard 2
Standard 2

Figure 1: Multi-radio equipment
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multi-standard radio: radio equipment with ability of its receiver and transmitter to process two or more carriersin
common active RF components simultaneously in a declared RF bandwidth, where at |east one carrier is of adifferent
radio access technology than the other carrier(s)

Radio i
digital unit |1

Communication port(s) Standard 1 Radio unit Antenna port

Standard 1+2

Radio
digital unit

Standard 2

Figure 2: Multi-standard-radio equipment

operating frequency range: range(s) of radio frequencies covered by the Equipment Under Test (EUT) without any
change of units

port: particular interface, of the specified equipment (apparatus), with the el ectromagnetic environment

NOTE 1. For example, any connection point on an equipment intended for connection of cablesto or from that
equipment is considered as a port (see figure 3).

Enclosure port
AC power port Antenna port

DC power port APPARATUS Signal/control port

Earth port Telecommunication port

Figure 3: Examples of ports

NOTE 2: Aninterface, which uses optical fibre, is not a port for the purposes of testing because it does not interact
with the el ectromagnetic environment within the frequency range, which is applicable for the present
document. An optical fibre interface may still be used in the assessment of performance.

portable equipment: radio and/or ancillary equipment intended for portable (e.g. handheld) operation, powered by its
own integral battery

primary function: function of a combined equipment, declared by the manufacturer, as the key operation of the
equipment

primary product: individual product within a combined equipment that provides the primary function

radio communications equipment: telecommunications equipment which includes one or more radio transmitters
and/or receivers and/or parts thereof for use in a fixed, mobile or portable application

NOTE: It can be operated with ancillary equipment but if so, is not dependent on it for basic functionality.
removable antenna: antenna which may be removed for the test according to the manufacturer's statement

telecommunication port: telecommunications/network port point of connection for voice, data and signalling transfers
intended to interconnect widely dispersed systems via such means as direct connection to multi-user
telecommunications networks (e.g. public switched telecommunications networks (PSTN) integrated services digital
networks (ISDN), x-type digital subscriber lines (xDSL), etc.), local area networks (e.g. Ethernet, Token Ring, etc.) and
similar networks
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NOTE 1. A port generally intended for interconnection of components of an ITE system under test (e.g. RS-232,
IEEE 1284 [i.11] (parallel printer), Universal Serial Bus (USB), IEEE 1394 [i.12] ("Fire Wire"), etc.) and
used in accordance with its functional specifications (e.g. for the maximum length of cable connected to
it), isnot considered to be a telecommunications/network port under this definition.

NOTE 2: See EN 55022 [1].

transient phenomena (transient disturbance): pertaining to or designating a phenomena or a quantity which varies
between two consecutive steady states during atime interval short compared with the time-scale of interest

NOTE: SeelEC 60050-161 [i.7].

3.2 Abbreviations

For the purposes of the present document, the following abbreviations apply:

AC Alternating Current
ALSE Absorber Lined Shielded Enclosure
AMN Artificial Mains Network
AN Artificial Network
CDN Coupling/Decoupling Network
DC Direct Current
EM ElectroMagnetic
EMC ElectroMagnetic Compatibility
ESA Electrical/Electronic Sub-Assembly
EUT Equipment Under Test
HS Harmonized Standard
IF Intermediate Frequency
ISDN Integrated Services Digital Networks
ITE Information Technology Equipment
OATS Open Area Test Site
PSTN Public Switched Telecommunications Networks
RF Radio Frequency
rms root mean sguare
USB Universal Serial Bus
xDSL x-type Digital Subscriber Line
4 Test conditions

4.1 General

The equipment shall be tested under normal test conditions according to the relevant product and basic standards or to
the information accompanying the equipment, which are within the manufacturers declared range of humidity,
temperature and supply voltage. Thetest conditions shall be recorded in the test report.

The test configuration and mode of operation shall represent the intended use and shall be recorded in the test report.

For emission and immunity tests, specific product related information on the test modulation, test conditions and tests
arrangements, etc., are found in the part of EN 301 489 series[i.13] dealing with the particular type of radio equipment.

4.2 Arrangements for test signals

Adequate measures shall be taken to avoid the effect of immunity test signals on both the measuring equipment and the
signal sources for the wanted signals located outside the test environment.
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4.2.1  Arrangements for test signals at the input of transmitters

The signal source providing the transmitter under test with the modulation signal for the normal test modulation shall be
located outside the test environment, unless the transmitter is modulated by its own internal source, see the relevant part
of EN 301 489 series[i.13].

The transmitter shall be modulated with normal test modulation, by an internal or external signal source capable of
delivering the normal test modulation as specified in the relevant part of EN 301 489 series[i.13].

4.2.2 Arrangements for test signals at the output of transmitters

The measuring equipment for the wanted RF output signal from the transmitter under test shall be located outside the
test environment.

For transmitters with an integral antenna, the wanted RF output signal to establish a communication link shall be
delivered from the EUT to an antenna located within the test environment. This antenna shall be connected to the
external measuring equipment by a coaxial cable.

For transmitters with a removabl e antenna, the wanted RF output signal to establish a communication link shall be
delivered from the antenna connector to the external measuring equipment by a shielded transmission line, such asa
coaxia cable. Adequate measures shall be taken to minimize the effect of unwanted common mode currents on the
external conductor of the transmission line at the point of entry to the transmitter.

Unless otherwise specified in the relevant part of EN 301 489 series[i.13] for the particular type of radio equipment, the
level of the wanted RF output signal in transmit mode of operation shall be set to the maximum rated RF power for the
EUT, modulated with the normal test modulation.

4.2.3  Arrangements for test signals at the input of receivers

The signal source providing the receiver under test with the wanted RF input signal shall be located outside the test
environment.

The signal source shall be modulated with normal test modulation as specified in the relevant part of EN 301 489
series[i.13] for the particular type of radio equipment.

For receivers with an integral antenna, the wanted RF input signal to establish acommunication link shall be presented
to the EUT from an antenna located within the test environment. This antenna shall be connected to the external RF
signal source by a coaxial cable.

For receivers with a removabl e antenna, the wanted RF input signal to establish a communication link shall be
presented to the antenna connector of the EUT by a shielded transmission line, such as a coaxial cable. The transmission
line shall be connected to the external RF signal source. Adequate measures shall be taken to minimize the effect of
unwanted common mode currents on the external conductor of the shielded transmission line at the point of entry to the
receiver.

Unless otherwise specified in the part of EN 301 489 series[i.13] relevant for the particular type of radio equipment, the
level of the wanted RF input signal shall be set to be approximately 40 dB above the minimum level necessary to
achieve areceiver performance which meets the relevant specified performance criteria, measured while the power
amplifiers generating the EM disturbance are switched on, but without excitation. Thisincreased level of the wanted RF
input signal is expected to represent a normal operation signal level and should be sufficient to avoid the broadband
noise from the power amplifiers generating the EM disturbance from influencing the measurement.

4.2.4  Arrangements for test signals at the output of receivers

The measuring equipment for the output signal from the receiver under test shall be located outside the test
environment.

For receivers with an analogue speech output the audio output from the acoustic transducer should be coupled viaan
electrically non-conductive acoustic tube to an external audio distortion meter or other appropriate measuring
equipment outside of the test environment. Where it is not practical to use an electrically non-conductive acoustic tube,
then other means of connecting the receiver output signal to the external audio distortion meter or other measuring
equipment shall be provided and recorded in the test report.
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For receivers with a non-speech output the output signal shall be coupled via an electrically non-conductive means to
the external measuring equipment outside the test environment (e.g. a camerato read adisplay). If the receiver has an
output connector or port providing the wanted output signal, then this port shall be used via a cable, consistent with the
standard cable used in normal operation, connected to the external measuring equipment outside the test environment.
The measuring equipment may be supplied by the manufacturer.

Precautions shall be taken to ensure that any effect on the test due to the coupling means is minimized.

4.2.5  Arrangements for testing transmitter and receiver together
(as a system)

Transmitters and receivers may be tested for immunity as a system when combined as a transceiver or the combined
equipment is of a size which allows simultaneous testing. In this case the transceiver or transmitter and receiver shall be
located inside the test environment and shall be exposed simultaneously to the immunity test signals.

For transceivers or transmitters and receivers operating at the same frequency, the wanted output signal of the
transmitter may be used via a suitable attenuator and applied to the input of the receiver as the wanted input signal.

For transceivers or transmitters and receivers operating at different frequenciesin duplex mode the arrangements are
defined in the product part of EN 301 489 series[i.13] relevant for the particular type of radio equipment.

4.3 RF exclusion band of radio communications equipment

The RF exclusion band applies to radio equipment with an operating frequency up to 2,7 GHz, or for equipment
operating above 2,7 GHz, but whose RF bandwidth extends to afrequency below 2,7 GHz.

For equipment operating at frequencies above 2,7 GHz and whose RF bandwidth does not extend to a frequency below
2,7 GHz, thereis no exclusion band.

This exclusion band is always product dependent and defined in the relevant part of EN 301 489 series[i.13] dealing
with the particular type of radio equipment.

4.4 Narrow band responses of receivers or receivers which are
part of transceivers

Responses on receivers or the receiver part of (duplex) transceivers occurring during the immunity tests at discrete
frequencies which are narrow band responses (spurious responses), are identified by the following method.

If during the test the immunity RF test signal (see clauses 9.2 and 9.5) causes non-compliance of the receiver with the
specified performance criteria (see clause 6), it is necessary to establish whether this non-compliance is due to a narrow
band response or a wideband phenomenon. Therefore, the frequency of the test signal isincreased by an amount equal
to twice the nominal 6 dB bandwidth of the IF filter immediately preceding the demodulator of the receiver, or if
appropriate, the bandwidth over which the apparatus is intended to operate, as declared by the manufacturer. Thetest is
repeated with the frequency of the test signal decreased by the same amount.

If the receiver isthenin either or both frequency offset cases in compliance with the specified performance criteria, the
response is considered as a narrow band response.

If the receiver still does not comply with the specified performance criteria, this may be due to the fact that the offset
has made the frequency of the unwanted signal correspond to the frequency of another narrow band response. Under
these circumstances the procedure is repeated with an increase and decrease of the frequency of the test signal adjusted
two and a half times the bandwidth referred to above.

If the receiver still does not comply with the specified performance criteriain either or both frequency offset cases, the
phenomenais considered wide band and therefore an EMC problem and the equipment fails the test.

For immunity tests, narrow band responses shall be disregarded.

Particular performance criteria typical for the relevant type of EUT and information about any product type dependent
nominal frequency offset to be used for the identification of narrowband responses can be found in the part of
EN 301 489 series [i.13] dealing with the particular type of radio equipment.
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Where no narrow band responses of receivers are permitted, this shall be stated within the part of
EN 301 489 series[i.13] dealing with particular type of radio equipment.

4.5 Normal test modulation

For the purpose of EMC tests, the transmitter under test shall be modulated according to the normal test modulation
specified in the relevant part of EN 301 489 series[i.13] dealing with the particular type of radio equipment.

For the purpose of EMC tests, the receiver under test shall be provided with a wanted RF input signal modulated
according to the normal test modulation specified in the relevant part of EN 301 489 series[i.13] dealing with the
particular type of radio equipment.

) Performance assessment

5.1 General

The manufacturer shall at the time of submission of the equipment for test, supply the following information to be
recorded in the test report:

. the primary functions of the radio equipment to be assessed during and after the EM C exposure;

e theintended functions of the radio equipment which shall be in accordance with the documentation
accompanying the equipment;

. the user control functions and stored data that are required for normal operation and the method to be used to
assess whether these have been lost after the EMC exposure;

e thetype of modulation, the characteristics of the transmission used for testing (random bit stream, message
format, etc.) and the necessary test equipment delivered to enable the assessment of the EUT;

e theancillary equipment to be combined with the radio equipment for testing (where applicable);

. an exhaustive list of ports, with the maximum cable lengths allowed, classified as either power or
telecommuni cation/signal/control. Power ports shall further be classified as AC or DC power;

e  thebandwidth of the IF filter immediately preceding the demodulator;

e themethod to be used to verify that acommunication link is established and maintained (if appropriate);
. the operating frequency bands over which the equipment isintended to operate;

. any equipment thermal limitation which prevent continuous testing of the EUT;

. the environment(s) in which the equipment is intended to be used.

If additional product related information is required, these can be found in the relevant part of EN 301 489 series[i.13]
dealing with the particular type of radio equipment.

If the present document is used on a stand alone basis to demonstrate presumption of conformity to European Directive
1999/5/EC [i.1] as a specific radio part of the standard could not be identified for a particular type of radio equipment,
then the manufacturer shall at the time of submission of the equipment for test, supply the following information to be
recorded in the test report:

. test conditions, clause 4;

. performance assessment, clause 5;

. performance criteria, clause 6.
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5.2 Equipment which can provide a continuous communication
link

For radio equipment of non-specialized nature or for radio equipment tested in combination with ancillary equipment,
the normal test modulation, test arrangements, etc., shall apply.

5.3 Equipment which does not provide a continuous
communication link

For radio equipment which does not provide a continuous communication link and/or ancillary equipment intended to
be tested on a stand-alone basi's, the manufacturer shall specify the permissible minimum level of performance or
degradation of performance during and/or after the EMC exposure.

The manufacturer shall furthermore define the test method(s) for the assessment of the actual level of performance or
degradation of performance during and/or after the EM C exposure. Under these circumstances the manufacturer shall
additionally provide the following information also for inclusion in the test report:

. the primary functions of the relevant type of the EUT during and after EMC stress,

e theintended functions of the relevant type of the EUT which shall be in accordance with the documentation
accompanying the equipment;

. suitable pass/fail criteriafor the relevant type of the EUT;

e  the method of monitoring the actual level of performance and/or the actual degradation of performance of the
EUT.

The assessment of the actual performance or its degradation which is carried out during and/or after the EMC exposure,
shall be simple, but at the same time give adequate proof that the primary functions of the equipment are operational.

5.4 Ancillary equipment
At the manufacturer's discretion ancillary equipment may be tested and assessed:
. applying the provisions of the present document:
- separately to the ancillary equipment; or
- to the combination of ancillary and radio equipment;
. applying another appropriate EMC standard.

In each case, compliance enables the ancillary equipment to be used with different receivers, transmitters or
transceivers.

5.5 Equipment classification

For the purpose of the EM C performance assessment in the present document, the radio equipment and/or associated
ancillary equipment under test shall be classified into one of the following three classes:

. equipment for fixed use (e.g. base station equipment); or
e  equipment for vehicular use (e.g. mobile equipment); or
. equipment for portable use (e.g. portable equipment);

taking into account the definitionsin clause 3.1.
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This classification determines the extent of applicable EMC tests. However, the following instructions shall also apply
to multiple use radio and/or ancillary equipment:

. radio and/or ancillary equipment for portable use or combinations thereof declared as capable of being
powered for intended use by the main battery of avehicle shall additionally be considered as equipment for
vehicular useg;

. radio and/or ancillary equipment for portable or vehicular use or combinations thereof declared as capable of
being powered for intended use by an AC mains or DC network shall additionally be considered as equipment
for fixed use.

Subsequently, for multiple use radio and/or ancillary equipment more than one set of equipment test requirements listed
in tables 1 and 2 has to be taken into account.

Additionally radio equipment when integrated within a host equipment shall meet the requirements of the present
document.

6 Performance criteria

The performance criteria are used to take a decision on whether a radio equipment passes or failsimmunity tests.
For the purpose of the present document four categories of performance criteria apply:

. performance criteria for continuous phenomena applied to transmitters;

. performance criteriafor transient phenomena applied to transmitters;

. performance criteriafor continuous phenomena applied to receivers,

. performance criteria for transient phenomena applied to receivers.

Normally, the performance criteria depend on the type of radio equipment. Thus, the present document only contains
general performance criteria commonly used for the assessment of radio equipment. More specific and product-related
performance criteriafor a dedicated type of radio equipment may be found in the part of EN 301 489 series[i.13]
dealing with the particular type of radio equipment.

6.1 Performance criteria for continuous phenomena applied to
transmitters and receivers

If no further details are given in the relevant part of EN 301 489 series[i.13] dealing with the particular type of radio
equipment, the following general performance criteria for continuous phenomena shall apply.

During and after the test, the apparatus shall continue to operate as intended. No degradation of performance or 1oss of
function is allowed below a permissible performance level specified by the manufacturer when the apparatusis used as
intended. In some cases this permissible performance level may be replaced by a permissible loss of performance.

During the test the EUT shall not unintentionally transmit or change its actual operating state and stored data.

If the minimum performance level or the permissible performance lossis not specified by the manufacturer, then either
of these may be deduced from the product description and documentation and what the user may reasonably expect
from the apparatusif used asintended.

ETSI





20 ETSI EN 301 489-1 V1.9.2 (2011-09)

6.2 Performance criteria for transient phenomena applied to
transmitters and receivers

If no further details are given in the relevant part of EN 301 489 series[i.13] dealing with the particular type of radio
equipment, the following general performance criteriafor transient phenomena shall apply.

After the test, the apparatus shall continue to operate as intended. No degradation of performance or loss of functionis
allowed below a permissible performance level specified by the manufacturer, when the apparatusis used as intended.
In some cases this permissible performance level may be replaced by a permissible loss of performance.

During the EMC exposure to an el ectromagnetic phenomenon, a degradation of performance is, however, allowed. No
change of the actual mode of operation (e.g. unintended transmission) or stored data is allowed.

If the minimum performance level or the permissible performance lossis not specified by the manufacturer, then either
of these may be deduced from the product description and documentation and what the user may reasonably expect
from the apparatus if used as intended.

6.3 Performance criteria for equipment which does not provide
a continuous communication link

For radio equipment which does not provide a continuous communication link, the performance criteria described in
clauses 6.1 and 6.2 are not appropriate, then the manufacturer shall declare, for inclusion in the test report, his own
specification for an acceptable level of performance or degradation of performance during and/or after the immunity
tests. The performance specification shall be included in the product description and documentation. The related
specifications set out in clause 5.3 have also to be taken into account.

The performance criteria specified by the manufacturer shall give the same degree of immunity protection as called for
inclauses 6.1 and 6.2.

6.4 Performance criteria for ancillary equipment tested on a
stand alone basis

If ancillary equipment isintended to be tested on a stand alone basis, the performance criteria described in clauses 6.1
and 6.2 are not appropriate, then the manufacturer shall declare, for inclusion in the test report, his own specification for
an acceptable level of performance or degradation of performance during and/or after the immunity tests. The
performance specification shall be included in the product description and documentation. The related specifications set
out in clause 5.3 have also to be taken into account.

The performance criteria specified by the manufacturer shall give the same degree of immunity protection as called for
inclauses 6.1 and 6.2.

7 Applicability overview tables

The applicability overview (tables 1 and 2) give a comprehensive overview about all EMC tests specified in the present
document for radio and/or associated ancillary equipment.

The applicability of EMC tests specified in the present document depends on the actual type of radio and/or associated
ancillary equipment under test. All tests are port-related EMC tests. For a certain type of EUT not having a particular
type of port or for operational/technical reasons, the related EMC tests may not apply. In these cases, clause 7 of the
part of EN 301 489 series[i.13] dealing with the particular type of radio equipment provides specifications or
restrictions to the applicability of EMC tests for the actual type of EUT. In the case that the present document isused in
astand-alone basisit is required that both the decision and the justification not to apply any particular test to any
particular port be recorded in the test report.

Signal and control ports intended for connection to lines which may carry DC power shall be assessed only as signal
and control ports.
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Table 1: EMC emission measurements for radio and associated ancillary equipment
specified in the present document, overview

Phenomenon Application Equipment test requirement Reference
Radio and Radio and ancillary Radio and clause
ancillary equipment for ancillary in the present
equipment for vehicular use equipment for document
fixed use (e.g. mobile portable use
(e.g. base station equipment) (portable
equipment) equipment)
radiated enclosure of applicable for applicable for stand | applicable for stand 8.2
emission ancillary equipment|stand alone testing alone testing alone testing
conducted DC power applicable applicable not applicable 8.3
emission input/output port
conducted AC mains applicable not applicable not applicable 8.4
emission input/output port
harmonic current|AC mains input port applicable not applicable not applicable 8.5
emissions
voltage AC mains input port applicable not applicable not applicable 8.6
fluctuations and
flicker
conducted telecommunication applicable not applicable not applicable 8.7
emission port
7.2 Immunity
Table 2: Immunity tests for radio and associated ancillary equipment
specified in the present document, overview
Phenomenon Application Equipment test requirement Reference
Radio and Radio and ancillary Radio and clause
ancillary equipment for ancillary in the present
equipment for vehicular use equipment for document
fixed use (e.g. mobile portable use
(e.g. base station equipment) (portable
equipment) equipment)
RF enclosure applicable applicable applicable 9.2
electromagnetic
field
(80 MHz to
1 000 MHz
and 1 400 MHz
to 2 700 MHz)
electrostatic enclosure applicable not applicable applicable 9.3
discharge
fast transients signal, applicable not applicable not applicable 9.4
common mode [telecommunication
and control ports,
DC and AC power
ports
RF common signal, applicable applicable not applicable 9.5
mode 0,15 MHz |telecommunication
to 80 MHz and control ports,

DC and AC power
ports
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Phenomenon Application Equipment test requirement Reference
Radio and Radio and ancillary Radio and clause
ancillary equipment for ancillary in the present
equipment for vehicular use equipment for document
fixed use (e.g. mobile portable use
(e.g. base station equipment) (portable
equipment) equipment)
transients and DC power input not applicable applicable not applicable 9.6
surges ports
voltage dips and | AC mains power applicable not applicable not applicable 9.7
interruptions input ports
surges, lineto | AC mains power applicable not applicable not applicable 9.8
line and line to input ports,
ground telecommunication
ports

Tables 3 and 4: Void

8 Methods of measurement and limits for EMC
emissions

8.1 Test configuration

This clause defines the requirements for test configurations:

. measurements shall be made in the operational mode producing the largest emission in the frequency band
being investigated consistent with normal applications;

. the equipment shall be configured in a manner which is representative for normal/typical operation, where
practical;

e  whereradio equipment is provided with an integral antenna, it shall be tested with the antennafitted in a
manner typical of normal intended use, unless declared as a removable antenng;

. if the equipment is part of a system, or can be connected to ancillary equipment, then it shall be acceptable to
test the equipment while connected to the minimum representative configuration of ancillary equipment
necessary to exercise the ports;

. if the equipment has alarge number of ports, then a sufficient number shall be selected to simulate actual
operational conditions and to ensure that all the different types of termination are covered,;

. ports, which in normal operation are connected, shall be connected to an ancillary equipment or to a
representative piece of cable terminated to simulate the impedance of the ancillary equipment. RF input/output
ports shall be correctly terminated;

e the configuration and mode of operation during the measurements shall be precisely noted in the test report.

8.2 Enclosure of ancillary equipment measured on a stand
alone basis

Thistest is only applicable to ancillary equipment not incorporated in the radio eguipment and intended to be measured
on a stand-alone basis, as declared by the manufacturer. This test shall be performed on a representative configuration
of the ancillary equipment.

Thistest is not applicable for ancillary equipment incorporated in the radio equipment, or for ancillary equipment
intended to be measured in combination with the radio equipment. In these cases the requirements of the relevant
product standard for the effective use of the radio spectrum shall apply.
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Product related conditions for combined testing of radio and ancillary equipment may be contained in the relevant part
of EN 301 489 series[i.13] dealing with the particular type of radio equipment.

8.2.1 Definition

This test assesses the ability of ancillary equipment to limit their internal noise from being radiated from the enclosure.

8.2.2 Test method

The test method shall be in accordance with EN 55022 [1].

8.2.3 Limits

The ancillary equipment shall meet the class B limits given in EN 55022 [1].

Alternatively, for ancillary equipment intended to be used in telecommunication centers only, the class A limitsgivenin
EN 55022 [1] may be used.

8.3 DC power input/output ports

Thistest is applicable for radio equipment and ancillary equipment for fixed use that may have DC cables longer than
3 m (see clause 5.1 - manufacturer's declaration) and for vehicular use irrespective of cable length.

If the DC power cable of the radio and/or the ancillary equipment is less than or equal to 3 min length, and intended for
direct connection to a dedicated AC/DC power supply, then the measurement shall be performed on the AC power input
port of that power supply as specified in clause 8.4. If the DC power cableislonger than 3 m, then the measurement
shall additionally be performed on the DC power port of the radio and/or ancillary equipment.

If the DC power cable between the mobile radio and/or ancillary equipment and the dedicated DC/DC power converter
islessthan or equal to 3 min length, then the measurement can be limited to the DC power input port of that power
converter only. If this DC power cableislonger than 3 m, then the measurement shall additionally be performed on the
DC power port of the mobile radio and/or ancillary equipment.

Thistest shall be performed on a representative configuration of the radio equipment, the associated ancillary
equipment, or a representative configuration of the combination of radio and ancillary equipment.

8.3.1 Definition

This test assesses the ability of the EUT to limit its internal noise from being present on the DC power input/output
ports.

8.3.2 Test method

The test method shall be in accordance with EN 55022 [1]. For radio and ancillary equipment for fixed use, the
Artificial Mains Networks (AMN) as specified in EN 55022 [1] shall be used and be connected to a DC power source.
For mobile radio and ancillary equipment intended to be connected to the vehicle's onboard DC mains, an Artificial
Network (AN) as specified in CISPR 25 [10] shall be used and be connected to a DC power source.

The measurement frequency range extends from 150 kHz to 30 MHz. When the EUT is atransmitter operating at
frequencies below 30 MHz, then the exclusion band for transmitters applies (see clause 4.3) for measurementsin the
transmit mode of operation.

For emission measurements on DC output ports the relevant port shall be connected viaan AMN/AN to aload drawing
the rated current of the source.
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8.3.3 Limits

The equipment shall meet the limits bel ow including the average limit and the quasi-peak limit when using,
respectively, an average detector receiver and a quasi-peak detector receiver and measured in accordance with the
method described in clause 8.3.2. If the average limit is met when using a quasi-peak detector, the equipment shall be
deemed to meet both limits and measurement with the average detector is unnecessary.

The equipment shall meet the limits shown in table 5.

Table 5: Limits for conducted emissions

Frequency range Limit (quasi-peak) Limit (average)
(dBuv) (dBuv)
0,15 MHz to 0,5 MHz 66 to 56 56 to 46
> 0,5 MHz to 5 MHz 56 46
> 5 MHz to 30 MHz 60 50
NOTE:  The limit decreases linearly with the logarithm of the frequency in the range 0,15 MHz to 0,50 MHz.

Alternatively, for equipment intended to be used in telecommunication centres only, the limits given in table 6 may be
used.

Table 6: Limits for conducted emissions of equipment
intended to be used in telecommunication centres only

Frequency range Limit (quasi-peak) Limit (average)
(dBpv) (dBpv)
0,15 MHz to 0,5 MHz 79 66
> 0,5 MHz to 30 MHz 73 60

8.4 AC mains power input/output ports

Thistest is applicable for radio equipment and/or ancillary equipment for fixed use powered by the AC mains.

Thistest shall be performed on a representative configuration of the radio equipment, the associated ancillary
equipment, or a representative configuration of the combination of radio and ancillary equipment.

8.4.1 Definition

This test assesses the ability of the EUT to limit itsinternal noise from being present on the AC mains power
input/output ports.

8.4.2 Test method

The test method shall be in accordance with EN 55022 [1] and the Artificial Mains Networks (AMNS) shall be
connected to the AC mains power source.

The measurement frequency range extends from 150 kHz to 30 MHz. When the EUT is atransmitter operating at
frequencies below 30 MHz, then the exclusion band for transmitters applies (see clause 4.3) for measurementsin the
transmit mode of operation.

For emission measurements on AC output ports of the EUT the relevant port shall be connected viaan AMN to aload
drawing the rated current of the source. In case where the AC output port is directly connected (or viaacircuit breaker)
to the AC power input port of the EUT the AC power output port need not to be tested.
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8.4.3 Limits

The equipment shall meet the limits bel ow including the average limit and the quasi-peak limit when using,
respectively, an average detector receiver and a quasi-peak detector receiver and measured in accordance with the
method described in clause 8.4.2. If the average limit is met when using a quasi-peak detector, the equipment shall be
deemed to meet both limits and measurement with the average detector is unnecessary.

The equipment shall meet the class B limits given in EN 55022 [1].

Alternatively, for equipment intended to be used in telecommunication centres only, the class A limits given in
EN 55022 [1] may be used.

8.5 Harmonic current emissions (AC mains input port)

The appropriate requirements of EN 61000-3-2/A1 [13] for harmonic current emission apply for equipment covered by
the scope of the present document with an input current up to and including 16A per phase. For equipment with an input
current of greater than 16A per phase EN 61000-3-12 [11] applies.

8.6 Voltage fluctuations and flicker (AC mains input port)

The appropriate requirements of EN 61000-3-3 [9] for voltage fluctuations and flicker apply for equipment covered by
the scope of the present document with an input current up to and including 16A per phase. For equipment with an input
current of greater than 16A per phase EN 61000-3-11 [12] applies.

8.7 Telecommunication ports

Thistest is applicable for radio equipment and/or ancillary equipment for fixed use which have telecommunication
ports.

Thistest shall be performed on a representative configuration of the radio equipment, the associated ancillary
equipment, or a representative configuration of the combination of radio and ancillary equipment.

8.7.1 Definition

Thistest assesses the EUT unwanted emission present at the telecommunication ports.

8.7.2  Test method
The test method shall be in accordance with EN 55022 [1].

The measurement frequency range extends from 150 kHz to 30 MHz. When the EUT is atransmitter operating at
frequencies below 30 MHz, then the exclusion band for transmitters applies (see clause 4.3) for measurementsin the
transmit mode of operation.

8.7.3 Limits
The telecommunication ports shall meet the class B limits given in EN 55022 [1].

Alternatively, for equipment intended to be used in telecommunication centres only, the class A limitsgivenin
EN 55022 [1] may be used.
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9 Test methods and levels for immunity tests

9.1 Test configuration

This clause defines the requirements for test configurations:

. the tests shall be made in the mode(s) of operation specified in clause 4 in the relevant part of the
EN 301 489 series[i.13] dealing with the particular type of radio equipment;

. the tests shall be carried out at a point within the specified normal operating environmental range and at the
rated supply voltage for the equipment;

e if theequipment is part of a system, or can be connected to ancillary equipment, then it shall be acceptable to
test the equipment connected to the minimum representative configuration of ancillary equipment necessary to
exercise the ports;

e  whereradio equipment is provided with an integral antenna, it shall be tested with the antennafitted in a
manner typical of normal intended use, unless declared as a removable antenng;

. for the immunity tests of ancillary equipment, without a separate pass/fail criteria, the receiver or transmitter
coupled to the ancillary equipment, shall be used to judge whether the ancillary equipment passes or fails;

e if the equipment has alarge number of ports, then a sufficient number shall be selected to simulate actual
operational conditions and to ensure that all the different types of termination are covered,;

. ports, which in normal operation are connected, shall be connected to an ancillary equipment or to a
representative piece of cable terminated to simulate the impedance of the ancillary equipment. RF input/output
ports shall be correctly terminated;

. ports which are not connected to cables during normal intended operation, e.g. service connectors,
programming connectors, temporary connectors etc. shall not be connected to any cables for the purpose of
EMC testing. Where cables have to be connected to these ports, or interconnecting cables have to be extended
inlength in order to exercise the Equipment Under Test (EUT), precautions shall be taken to ensure that the
evaluation of the EUT is not affected by the addition or extension of these cables;

. the configuration and mode of operation during the tests shall be precisely noted in the test report.

9.2 Radio frequency electromagnetic field (80 MHz to
1 000 MHz and 1 400 MHz to 2 700 MHz)

Thistest is applicable for radio equipment and associated ancillary equipment.

Thistest shall be performed on a representative configuration of the radio equipment, the associated ancillary
equipment, or arepresentative configuration of the combination of radio and ancillary equipment.

9.2.1 Definition

This test assesses the ability of the EUT to operate as intended in the presence of aradio frequency electromagnetic
field disturbance.

9.2.2 Test method
The test method shall be in accordance with EN 61000-4-3 [3].
The following requirements and eval uation of test results shall apply:

e thetest level shall be 3 V/m (measured unmodulated). The test signal shall be amplitude modulated to a depth
of 80 % by a sinusoidal audio signal of 1 000 Hz. If the wanted signal is modulated at 1 000 Hz, then an audio
signal of 400 Hz shall be used;
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. the test shall be performed over the frequency range 80 MHz to 1 000 MHz and 1 400 MHz to 2 700 MHz
with the exception of the exclusion band for transmitters, receivers and duplex transceivers (see clause 4), as

appropriate;

o  for receivers and transmitters the stepped frequency increments shall be 1 % frequency increment of the
momentary used frequency, unless specified otherwise in the part of EN 301 489 series[i.13] dealing with the
relevant type of radio equipment;

o  further product related spot frequency tests may be specified in the relevant part of EN 301 489 series[i.13]
dealing with the particular type of radio equipment;

. responses on receivers occurring at discrete frequencies, which are narrow band responses, shall be
disregarded from the test (see clause 4);

o thefrequencies selected and used during the test shall be recorded in the test report.

9.2.3 Performance criteria

For transmitters the performance criteria for continuous phenomena for transmitters shall apply (see clause 6 of the
relevant part of EN 301 489 series[i.13] dealing with the particular type of radio equipment).

For receivers the performance criteria for continuous phenomena for receivers shall apply (see clause 6 of the relevant
part of EN 301 489 series[i.13] dealing with the particular type of radio equipment).

For ancillary equipment the pass/failure criteria supplied by the manufacturer (see clause 6.4) shall apply, unless the
ancillary equipment is tested in connection with areceiver or transmitter in which case the corresponding performance
criteria above shall apply.

9.3 Electrostatic discharge

Thistest is applicable for radio equipment and associated ancillary equipment.

Thistest shall be performed on a representative configuration of the radio equipment, the associated ancillary
equipment, or arepresentative configuration of the combination of radio and ancillary equipment.

9.3.1 Definition

This test assesses the ahility of the EUT to operate as intended in the event of an electrostatic discharge.

9.3.2 Test method
The test method shall be in accordance with EN 61000-4-2 [2].
For radio equipment and ancillary equipment the following requirements and evaluation of test results shall apply.

The test severity level for contact discharge shall be 4 kV and for air discharge 8 kV. All other details, including
intermediate test levels, are contained within EN 61000-4-2 [2].

Electrostatic discharges shall be applied to al exposed surfaces of the EUT except where the user documentation
specifically indicates a requirement for appropriate protective measures (see EN 61000-4-2 [2]).
9.3.3 Performance criteria

For transmitters the performance criteria for transient phenomena for transmitter shall apply (see clause 6 of the relevant
part of EN 301 489 series[i.13] dealing with the particular type of radio equipment).

For receivers the performance criteria for transient phenomena for receivers shall apply (see clause 6 of the relevant part
of EN 301 489 series[i.13] dealing with the particular type of radio equipment).
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For ancillary equipment the pass/failure criteria supplied by the manufacturer (see clause 6.4) shall apply, unless the
ancillary equipment is tested in connection with areceiver or transmitter in which case the corresponding performance
criteria above shall apply.

9.4 Fast transients, common mode

Thistest shall be performed on the AC mains power port (if any) of radio equipment and associated ancillary
equipment.

Thistest shall be additionally performed on signal ports, telecommunication ports, control ports, and DC power ports,
of radio equipment and associated ancillary equipment, if the cables may be longer than 3 m.

Where thistest is not carried out on any port because the manufacturer declaresthat it is not intended to be used with
cableslonger than 3 m, alist of ports, which were not tested for this reason, shall be included in the test report.

Thistest shall be performed on a representative configuration of the radio equipment or a representative configuration
of the combination of radio and ancillary equipment.

9.4.1 Definition

This test assesses the ahility of the EUT to operate as intended in the event of fast transients present on one of the
input/output ports.

9.4.2  Test method
The test method shall be in accordance with EN 61000-4-4 [4].
The following requirements and evaluation of test results shall apply:

e thetest level for signa ports, telecommunication ports, and control ports shall be 0,5 kV open circuit voltage
at arepetition rate of 5 kHz as given in EN 61000-4-4 [4];

. the test level for DC power input ports shall be 0,5 kV open circuit voltage as given EN 61000-4-4 [4];

e thetestlevel for AC mains power input ports shall be 1 kV open circuit voltage as given EN 61000-4-4 [4].

9.4.3 Performance criteria

For transmitters the performance criteria for transient phenomena for transmitter shall apply (see clause 6 of the relevant
part of EN 301 489 series[i.13] dealing with the particular type of the radio equipment).

For receivers the performance criteria for transient phenomena for receivers shall apply (see clause 6 of the relevant part
of EN 301 489 series[i.13] dealing with the particular type of the radio equipment).

For ancillary equipment the pass/failure criteria supplied by the manufacturer (see clause 6.4) shall apply, unless the
ancillary equipment is tested in connection with areceiver or transmitter in which case the corresponding performance
criteriashall apply.

9.5 Radio frequency, common mode

Thistest shall be performed on the AC mains power port (if any) of radio equipment and associated ancillary
equipment.

Thistest shall be additionally performed on signal ports, telecommunication ports, control ports, and DC power ports,
of radio equipment and associated ancillary equipment, if the cables may be longer than 3 m.

Where thistest is not carried out on any port because the manufacturer declaresthat it is not intended to be used with
cableslonger than 3 m, alist of ports, which were not tested for this reason, shall be included in the test report.

Thistest shall be performed on a representative configuration of the radio equipment, the associated ancillary
equipment, or a representative configuration of the combination of radio and ancillary equipment.
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95.1 Definition

This test assesses the ability of the EUT to operate as intended in the presence of aradio frequency electromagnetic
disturbance on the input/output ports.

9.5.2 Test method
The test method shall be in accordance with EN 61000-4-6 [6].
The following requirements and eval uation of test results shall apply:

e thetestlevel shall be severity level 2 as given in EN 61000-4-6 [6] corresponding to 3 V rms unmodul ated.
Thetest signal shall then be amplitude modulated to a depth of 80 % by a sinusoidal audio signal of 1 000 Hz.
If the wanted signal is modulated at 1 000 Hz, then the test signal of 400 Hz shall be used;

e thetest shall be performed over the frequency range 150 kHz to 80 MHz with the exception of an exclusion
band for transmitters, and for receivers and duplex transceivers, (see clause 4);

. for receivers and transmitters the stepped frequency increments shall be 1 % frequency increment of the
momentary frequency in the frequency range 150 kHz to 80 MHz, unless specified otherwise in the part of
EN 301 489 series[i.13] dealing with the particular type of radio equipment;

e theinjection method to be used shall be selected according to the basic standard EN 61000-4-6 [6];

e responses on receiversor receiver parts of transceivers occurring at discrete frequencies which are narrow
band responses (spurious responses), are disregarded from the test, (see clause 4);

. the frequencies of the immunity test signal selected and used during the test shall be recorded in the test report.

9.5.3 Performance criteria

For transmitters the performance criteria for continuous phenomena for transmitter shall apply (see clause 6 of the
relevant part of EN 301 489 series[i.13] dealing with the particular type of radio equipment).

For receivers the performance criteria for continuous phenomena for receivers shall apply (see clause 6 of the relevant
part of EN 301 489 series[i.13] dealing with the particular type of radio equipment).

For ancillary equipment the pass/failure criteria supplied by the manufacturer (see clause 6.4) shall apply, unlessthe
ancillary equipment is tested in connection with receivers or transmitters in which case the corresponding performance
criteria above shall apply.

9.6 Transients and surges in the vehicular environment

These tests are applicable to radio and ancillary equipment intended for vehicular use (i.e. for mobile equipment).

These tests shall be performed on nominal 12V and 24V DC supply voltage input ports of mobile radio and ancillary
equipment, which are also intended for mobile usein vehicles.

These tests shall be performed on a representative configuration of the mobile radio equipment, the associated ancillary
equipment, or arepresentative configuration of the combination of radio and ancillary equipment.

9.6.1 Definition

These tests assess the ability of the EUT to operate as intended in the event of transients and surges present on their DC
power input portsin avehicular environment.

9.6.2 Test method

The test method shall be in accordance with 1SO 7637-2 [8] for 12V DC and 24V DC powered equipment.
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9.6.2.1 Test requirements for 12V and 24V DC powered equipment

The test method shall be in accordance with 1SO 7637-2 [8], applying pulses 1, 2a, 2b, 33, 3b, and 4, using immunity
test level 111. For the purpose of EMC testing it is sufficient to apply pulses 1, 2a, 2b and 4, 10 times each, and apply the
test pulses 3aand 3b for 20 minutes each.

9.6.3 Performance criteria

For transmitters pulse 3a and 3b the performance criteriafor continuous phenomena for transmitters shall apply (see
clause 6 of the relevant part of EN 301 489 series[i.13] dealing with the particular type of radio equipment).

For pulse 1, 2a, 2b, and 4 the performance criteriafor transient phenomenafor transmitter shall apply (see clause 6 of
the relevant part of EN 301 489 series[i.13] dealing with the particular type of radio equipment), with the exception
that a communication link need not to be maintained during the EMC exposure and may have to be re-established.

For receivers pulse 3aand 3b the performance criteria for continuous phenomena for receivers shall apply (see clause 6
of the relevant part of EN 301 489 [i.13] series dealing with the particular type of radio equipment).

For pulse 1, 2a, 2b, and 4 the performance criteria for transient phenomenafor receivers shall apply (see clause 6 of the
relevant part of EN 301 489 series[i.13] dealing with the particular type of radio equipment), with the exception that a
communication link need not to be maintained during the EM C exposure and may have to be re-established.

For ancillary equipment the pass/failure criteria supplied by the manufacturer (see clause 6.4) shall apply, unlessthe
ancillary equipment is tested in connection with the radio equipment in which case the corresponding performance
criteria above shall apply.

9.7 Voltage dips and interruptions

Thistest shall be performed on the AC mains power port (if any) of radio equipment and associated ancillary
equipment.

These tests shall be performed on a representative configuration of the radio equipment, the associated ancillary
equipment, or a representative configuration of the combination of radio and ancillary equipment.

9.7.1 Definition

These tests assess the ability of the EUT to operate as intended in the event of voltage dips and interruptions present on
the AC mains power input ports.

9.7.2  Test method
The following requirements and eval uation of test results shall apply.
The test method shall be in accordance with EN 61000-4-11 [7].
The test levels shall be:
e  voltagedip: 0 % residual voltage for 0,5 cycle;
. voltage dip: 0 % residual voltage for 1 cycle;
. voltage dip: 70 % residual voltage for 25 cycles (at 50 Hz);

e  voltageinterruption: O % residual voltage for 250 cycles (at 50 Hz).

9.7.3  Performance criteria
For avoltage dip the following performance criteria apply:

. for transmitters the performance criteria for transient phenomena for transmitter shall apply (see clause 6 of the
relevant part of EN 301 489 series [i.13] dealing with the particular type of radio equipment);
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. for receivers the performance criteria for transient phenomenafor receiver shall apply (see clause 6 of the
relevant part of EN 301 489 series [i.13] dealing with the particular type of radio equipment);

o for ancillary equipment the pass/failure criteria supplied by the manufacturer (see clause 6.4) shall apply,
unless the ancillary equipment is tested in connection with areceiver or transmitter in which case the
corresponding performance criteria above shall apply.

For avoltage interruption the following performance criteria apply:

. in the case where the equipment is fitted with or connected to a battery back-up, the performance criteria for
transient phenomena for transmitters or for receivers shall apply (see clause 6 of the relevant part of
EN 301 489 series[i.13] dealing with the particular type of radio equipment);

. in the case where the equipment is powered solely from the AC mains supply (without the use of a parallel
battery back-up) volatile user data may have been lost and if applicable the communication link need not to be
maintained and lost functions should be recoverable by user or operator;

. no unintentional responses shall occur at the end of the test;

. in the event of loss of function(s) or in the event of loss of user stored data, this fact shall be recorded in the
test report;

o for ancillary equipment the pass/failure criteria supplied by the manufacturer (see clause 6.4) shall apply,
unless the ancillary equipment is tested in connection with areceiver or transmitter in which case the
corresponding performance criteria above shall apply.

9.8 Surges

Thistest shall be performed on the AC mains power input port (if any) of radio equipment and associated ancillary
equipment.

Thistest shall be additionally performed on telecommunication ports (see clause 3.1), if any.

These tests shall be performed on a representative configuration of the radio equipment, the associated ancillary
equipment, or arepresentative configuration of the combination of radio and ancillary equipment.

9.8.1 Definition

These tests assess the ability of the EUT to operate as intended in the event of surges present on the AC mains power
input ports and telecommunication ports.

9.8.2 Test method

The test method shall be in accordance with EN 61000-4-5 [5].

The requirements and evaluation of test results given in clause 9.8.2.1 (telecommunication ports, outdoor cables),
clause 9.8.2.2 (telecommunication ports, indoor cables) and clause 9.8.2.3 (mains ports) shall apply, but no test shall be
required where normal functioning cannot be achieved, because of the impact of the CDN on the EUT.

9.8.2.1 Test method for telecommunication ports directly connected to outdoor
cables

Thetest level for telecommunications ports, intended to be directly connected to the telecommunications network via
outdoor cables, shall be 1 kV line to ground as given in EN 61000-4-5 [5], however, in telecommunications centres
0,5kV lineto ground shall be used. In this case the total output impedance of the surge generator shall be in accordance
with the basic standard EN 61000-4-5 [5].

The test generator shall provide the 1,2/50 us pulse as defined in EN 61000-4-5 [5].
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9.8.2.2 Test method for telecommunication ports connected to indoor cables

The test level for telecommunication ports, intended to be connected to indoor cables (longer than 10 m) shall be 0,5 kV
lineto ground. In this case the total output impedance of the surge generator shall be in accordance with the basic
standard EN 61000-4-5 [5].

The test generator shall provide the 1,2/50 ps pulse as defined in EN 61000-4-5 [5].

9.8.2.3 Test method for mains ports

Thetest level for ac mains power input ports shall be 2 kV line to ground, and 1 kV lineto line, with the output
impedance of the surge generator as given in EN 61000-4-5 [5].

In telecom centres 1 kV line to ground and 0,5 kV line to line shall be used.

The test generator shall provide the 1,2/50 ps pulse as defined in EN 61000-4-5 [5].

9.8.3 Performance criteria

For transmitters the performance criteriafor transient phenomenafor transmitters shall apply (see clause 6 of the
relevant part of EN 301 489 series[i.13] dealing with the particular type of radio equipment).

For receivers the performance criteria for transient phenomenafor receivers shall apply (see clause 6 of the relevant part
of EN 301 489 series[i.13] dealing with the particular type of radio equipment).

For ancillary equipment the pass/failure criteria supplied by the manufacturer (see clause 6.4) shall apply, unlessthe
ancillary equipment is tested in connection with areceiver or transmitter in which case the corresponding performance
criteria above shall apply.
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Annex A (normative):
The HS Requirements and conformance Test specifications
Table (HS-RTT)

The HS Requirements and conformance Test specifications Table (HS-RTT) in table A.1 serves a number of purposes,
asfollows:

. it provides a statement of all the essential requirementsin words and by cross reference to (a) specific clause(s)
in the present document or to (a) specific clause(s) in (a) specific referenced document(s);

. it provides a statement of all the test procedures corresponding to those essential requirements by cross
reference to (@) specific clause(s) in the present document or to (a) specific clause(s) in (a) specific referenced
document(s);

. it qualifies each requirement to be either:
- Unconditional: meaning that the requirement appliesin all circumstances; or

- Conditional: meaning that the requirement is dependent on the manufacturer having chosen to support
optional functionality defined within the schedule;

. in the case of Conditional requirements, it associates the requirement with the particular optional service or
functionality;

e itquadlifieseach test procedure to be either:

- Essential: meaning that it isincluded with the Essential Radio Test Suite and therefore the requirement
shall be demonstrated to be met in accordance with the referenced procedures,

- Other: meaning that the test procedure isillustrative but other means of demonstrating compliance with
the requirement are permitted.
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Table A.1: HS Requirements and conformance Test specifications Table (HS-RTT)

Harmonized Standard EN 301 489-1
The following technical requirements and test specifications are relevant to the presumption of conformity
under article 3.1(b) of the R&TTE Directive [i.1]

Technical Requirement reference Technical Requirement Conditionality Tgst .
Specification
o Reference: . Reference:
No Description Clause No u/C Condition Clause No
1 Enclosure of ancillary 8.2 U 8.2
equipment measured on a
stand alone basis
2 DC power input/output ports 8.3 C Only where equipment has DC 8.3
power input and/or output ports
3 DC power input ports 8.3 C Only for equipment intended to 8.3
be used in a vehicular
environment and powered from
the vehicle power supply
4 AC mains power 8.4 C Only where equipment has AC 8.4
input/output ports mains power input and/or
output ports
5 Harmonic current emission 8.5 C Only where equipment has AC 8.5
(AC mains input port) mains power input ports
6 Voltage fluctuations and 8.6 C Only where equipment has AC 8.6
flicker mains power input ports
(AC mains input ports)
7 Telecommunication ports 8.7 C Only where equipment has 8.7
telecommunications ports
8 Radio frequency 9.2 U 9.2
electromagnetic field
(80 MHz to 1 000 MHz and
1400 MHz to 2 700 MHz)
9 Electrostatic discharge 9.3 U 9.3
10 Fast transients common 9.4 ) 9.4
mode
11 Radio frequency common 9.5 U 9.5
mode
12 Transients and surges in 9.6 C Only where compliance to 9.6
the vehicular environment Directive 2004/104/EC [i.8] is
required
13  |Voltage dips and 9.7 C Only where equipment has AC 9.7
interruptions mains power input ports
14 Surges, line to line and line 9.8 C Only where equipment has AC 9.8
to ground mains power input ports and/or
telecommunications ports
15 Broadband electromagnetic B.2.1 C Only where compliance to B.2.1
interference (emissions) Directive 2004/104/EC [i.8] is
generated by the ESA required
16 Narrow-band B22 C Only where compliance to B.2.2
electromagnetic Directive 2004/104/EC [i.8] is
interference (emissions) required
generated by the ESA
17 Immunity of the ESA to B23 C Only where compliance to B.2.3
transient disturbances Directive 2004/104/EC [i.8] is
conducted along the supply required
lines
18 |Conducted disturbances B24 C Only where compliance to B.2.4
(emissions) caused by the Directive 2004/104/EC [i.8] is
ESA required
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Key to columns:

Requirement:

No A unique identifier for one row of the table which may be used to identify a requirement or
its test specification.

Description A textual reference to the requirement.

Clause Number Identification of clause(s) defining the requirement in the present document unless another

document is referenced explicitly.
Requirement Conditionality:

u/C Indicates whether the requirement isto be unconditionally applicable (U) or is conditional
upon the manufacturers claimed functionality of the equipment (C).

Condition Explains the conditions when the requirement shall or shall not be applicable for atechnical
reguirement which is classified "conditiona".

Test Specification:

E/O Indicates whether the test specification forms part of the Essential Radio Test Suite (E) or
whether it is one of the Other Test Suite (O).

NOTE: All tests whether "E" or "O" are relevant to the requirements. Rows designated "E" collectively make up
the Essential Radio Test Suite; those designated "O" make up the Other Test Suite; for those designated
"X" there is no test specified corresponding to the requirement. The completion of al tests classified "E"
as specified with satisfactory outcomesis a necessary condition for a presumption of conformity.
Compliance with requirements associated with tests classified "O" or "X" isanecessary condition for
presumption of conformity, although conformance with the requirement may be claimed by an equivalent
test or by manufacturer's assertion supported by appropriate entries in the technical construction file.

Clause Number Identification of clause(s) defining the test specification in the present document unless
another document is referenced explicitly Where no test is specified (that is, where the
previousfield is"X") thisfield remains blank.
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Annex B (normative):

Technical requirements for after market equipment (ESAS),
which are not related to immunity related functions of the
vehicle, necessary to demonstrate conformance to the
motor vehicle EMC Directive 2004/104/EC

B.1 General

The annex numbers and clause numbers used are taken directly from Directive 2004/104/EC [i.8].

When reference is made to a clause number in the present document, this will be followed by the term " present
document". The requirements of the tests set out below are in summary form, for full details, the
Directive 2004/104/EC [i.8] and the reference documents quoted shall be used.

B.2  Technical requirements for radio equipment

B.2.1 Broadband electromagnetic interference (emissions)
generated by the ESA

The provisions for broadband electromagnetic interferences are found in annex |, clause 6.5. The method of
measurement is described in annex VI1I.

The tests shall normally be performed according to CISPR 25 [10], clause 6 in an Absorber Lined Shielded Enclosure
(ALSE). As an dternative an Open Area Test Site (OATS), which complies with the requirements of
EN 55016-1-4 [i.9] may be used.

The ESA shall be tested in normal operation mode.
Thelimit values are set out in annex |, clause 6.5.2.1.
The test applies to broadband emissions of ESAs that are defined as follows, quote:

"2.1.5. "Broadband emission" means an emission, which has a bandwidth greater than that of a particular
measuring apparatus or receiver (International Special Committee on Radio Interference (CISPR) 25, 2nd
edition)."

unquote.

Radio equipment and many types of its associated ancillary equipment do not generate broadband emission in the
meaning of thisdefinition 2.1.5 in annex | of Directive 2004/104/EC [i.8]. There is no need to perform the test set out
above.

B.2.2 Narrow-band electromagnetic interference (emissions)
generated by the ESA

The provisions for narrow-band el ectromagnetic interferences are found in annex I, clause 6.6. The method of
measurement is described in annex VII1.

The tests shall normally be performed according to CISPR 25 [10], clause 6 in an Absorber Lined Shielded Enclosure
(ALSE). As an dternative an Open Area Test Site (OATS), which complies with the requirements of
EN 55016-1-4 [i.9] may be used.

ETSI





37 ETSI EN 301 489-1 V1.9.2 (2011-09)

The ESA shall be tested in normal operation mode.
Thelimit values are set out in annex |, clause 6.6.2.1.
The test applies to narrow-band emissions of ESAs that are defined as follows, quote:

"2.1.6. "Narrowband emission" means an emission which has a bandwidth less than that of a particular
measuring apparatus or receiver (CISPR 25 [10])."

unguote.

Radio equipment and its associated ancillary equipment may generate narrow-band emission (spurious emission) in the
meaning of thisdefinition 2.1.6 in annex | of Directive 2004/104/EC [i.§].

B.2.2.1 Narrow-band spurious emissions of RF transmitters

For RF transmitters, it is not necessary to perform thistest if the provisions of annex I, clause 8.7 are met. This clause
reads as follows, quote;

"RF transmitters shall be tested in the transmit mode. Wanted emissions (e.g. from RF transmitting systems)
within the necessary bandwidth and out of band emissions are disregarded for the purpose of this Directive.
Spurious emissions are subject to this Directive, but need not be tested if the transmitter has a Declaration of
Conformity according to Directive 1999/5/EC [i.1] using a harmonized standard.”

unquote.

The harmonized standards which contain the above requirements are those published in the Official Journal of the
European Union, under the Directive 1999/5/EC [i.1], and are used to demonstrate conformity to article 3.2 of this
Directive.

B.2.2.2 Narrow-band spurious emissions of transceivers in stand by mode
and receivers

It is not necessary to perform thistest if the requirements set out in the harmonized radio standards of ETSI used to
demonstrate conformity to article 3.2 of the R& TTE Directive [i.1] are met.
B.2.2.3 Narrow-band spurious emissions of ancillary equipment

For ancillary equipment tested on a stand alone basis according to clause 8.2 of the present document, the provisions of
annex |, clause 6.6 are deemed to be fulfilled.

B.2.3 Immunity of the ESA to transient disturbances conducted
along the supply lines

The provisions for the immunity of ESAsto transient disturbances conducted along the supply lines are found in
annex |, clause 6.8. The test method is described in annex X.

Thetest is performed according to 1SO 7637-2 [8], applying the test pulses 1, 2a, 2b, 33, 3b, and 4 to the supply lines as
well as to other connections of ESAs which may be operationally connected to supply lines.

Radio equipment and its associated ancillary equipment may be affected by such transient disturbances. Immunity tests
arefound in clause 9.6 of the present document.

B.2.4 Conducted disturbances (emissions) caused by the ESA

The provisions for conducted disturbances from ESAs are found in annex 1, clause 6.9. The test method is described in
annex X.

The measurement is performed according to 1SO 7637-2 [8] on the supply lines as well as other connections of the
ESAs which may be operationally connected to supply lines.
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For radio and its associated ancillary equipment, it is not necessary to perform thistest if the provisions of annex I,
clause 8.5 are met. This clause reads as follows, quote:
"8.5. Conducted emission

ESAs that are not switched, contain no switches or do not include inductive loads need not be tested for
conducted emission and shall be deemed to comply with paragraph 6.9 of annex I."

unquote.
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Annex C (normative):

Application of harmonized EMC standards to multi-radio,
multi-standard-radio, and combined radio, non-radio
equipment

This annex details the application of harmonized EMC standards to combined products, which include aradio and/or a
telecommunication function. Examples to be covered include products containing multiple radio technologies, radio in
I'T equipment, radio in domestic equipment, etc.

This annex covers combined products, which are subject to the provisions of the R& TTE Directive[i.1] asaresult of
this combination.

The purpose of thisannex is:
e  to provide guidance with the testing of this type of equipment;
. to eliminate duplicate testing wherever possible;

. to recommend the selection of appropriate performance assessment and performance criteriafor this type of
equipment;

This annex does not apply to:
. single custom built products that are tailored to a specific customer quotation;

e  products that operate independently if they are not contained within a single enclosure.

C.1  Where all products can operate independently of
each other

In this category it is assumed that the individual products will have been assessed and shown to be in compliance with
the relevant directives.

The combined equipment shall comply with article 3.1(b) of the R& TTE Directive[i.1].

Individual products used within the combined equipment have complete functionality in their own right. If used on their
own then the relevant harmonized EMC standard for that product should be used to demonstrate conformity for that
product.

Evaluation of combined equipment may be made by reviewing the existing assessments of the individual products. If an
individual product is used according to its manufacturers' instructions, and it has been previoudy assessed in a
configuration which is representative of the combined equipment usage, it is not necessary to re-assess that product or
the combined equipment. Additional assessment of the combined equipment should only be made where thereis
insufficient information to make an evaluation, or where the results of the eval uation are unclear.

C.1.1 Emissions

It isrecognized that the individual products which make up the combined equipment may have been assessed to
different harmonized EMC standards with differing emission limits. However, for combined equipment, the limits used
to demonstrate compliance shall be taken from the harmonized EM C standard for the primary product (declared by the
manufacturer). Ports not covered in the harmonized EMC standard relevant to the primary product shall be assessed
against the details set out for these ports in the harmonized EM C standards for the other products contained within the
combined equipment.

Where one or more of the products is aradio the exclusion band details shall be taken from the harmonized radio
product EMC standard and taken into account and applied during the EM C assessment of the combined equipment.
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Where the emissions from the combined equipment are identified as spurious emissions, as defined in ITU-R Radio
Regulations article n® 1.145 [i.10], from any radio product incorporated into the combined equipment, these emissions
shall be regarded as radio spurious emissions subject to article 3.2 of the R& TTE Directive [i.1]. The assessment of
these spurious emissions can be found in the harmonized radio standard for use under article 3.2 of the R& TTE
Directive[i.1].

C.1.2 Immunity

It isrecognized that the individual products which make up the combined equipment may have been assessed to
different harmonized EM C standards with differing immunity test levels, phenomena and performance criteria.
However, for combined equipment, the harmonized EMC standard for the primary product (declared by the
manufacturer) shall be used.

The following additional immunity tests shall be applied to the combined equipment if not already included in the
assessment of the primary product:

. conducted immunity on telecommunications, signal and control ports as defined in the harmonized EMC
standards for the other products contained within the combined equipment;

e radiated immunity (Radio Frequency electromagnetic field) as defined in the harmonized EMC standards for
the radio and/or telecommunication functions contained within the combined equipment.

Where one or more of the products is aradio the exclusion band details shall be taken from the harmonized radio
product EMC standard and be taken into account and applied during the EM C assessment of the combined equipment.

If additional immunity tests have been performed then the relevant performance criteria shall be taken from the
harmonized EMC product standard containing these tests.

Where the combined equipment relies on one or more communications links for its operation, then these links shall be
maintai ned during immunity testing in accordance with the relevant harmonized EMC product standard, and any
degradation of performance shall be in accordance with the manufacturers' declaration.

For a combined equipment containing aradio, loss of link or degradation of performance shall not be considered asa
non-compliance if thisis due to a narrow band receiver response as defined in the relevant radio EMC product
harmonized standard. For combined equipment contai ning radio products the performance criteria shall include that the
transmitter is not unintentionally operated during testing. The actual performance criteria used shall be recorded in any
subsequent test report.

C.2  Where one or more of the individual products cannot
operate independently

Within this category of combined equipment, the product providing the control functions can be operated separately and
therefore will have been assessed to the relevant harmonized EMC standard for that product.

The combined equipment shall comply with article 3.1(b) of the R& TTE Directive[i.1].
C.2.1 Products physically incorporated within another product

When a combined equipment is made up from the incorporation of one or more products into another product, then the
assessment of the combined equipment shall be on the same basis as that recommended in clauses C.1.1 and C.1.2.
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C.2.2 Products connected to, but not physically incorporated
within, another product

When a combined egquipment is made up from one or more products connected to, but not physically incorporated into
another product, then the EM C assessment may be carried out using one of the following options:

e  wherethe testing of the combined equipment may be performed on a complete configuration which is
representative of typical configuration, then the assessment shall be on the same basis as that recommended in
clausesC.1.1 and C.1.2;

e  wherethe physical and/or cable distance between the various parts of the combined equipment is such that
testing of the combination would not be representative of atypical configuration, then each part of the
combined equipment may be evaluated individually to the relevant harmonized EMC standard. Details of
typical configurations shall be declared by the manufacturer.

Care should be taken during testing to provide adequate control of the individual partsin order to maintain
representative operation.

C.3  Where none of the component parts operate
independently

This category of combined equipment is characterized by the fact that the various component parts cannot operate
independently.

The combined equipment shall comply with article 3.1(b) of the R& TTE Directive[i.1].

The primary function of the combined equipment shall be declared by the manufacturer.

C.3.1 Emissions

The limits and tests used to demonstrate compliance of the combined equipment shall be taken from the harmonized
EMC standard relevant to the primary function (declared by the manufacturer). Ports not covered in the harmonized
EMC standard relevant to the primary function shall be assessed against the details set out for these portsin the
harmonized EM C standards for the other products/functions contained within the combined equipment.

Where one or more of the functionsis aradio the exclusion band details shall be taken from the relevant harmonized
radio product EMC standard and applied during the EM C assessment of the combined equipment.

Where the emissions from the combined equipment are identified as spurious emissions, as defined in ITU-R Radio
Regulations article n® 1.145 [i.10], from any radio product incorporated into the combined equipment (except Broadcast
receivers) these emissions shall be regarded as radio spurious emissions subject to article 3.2 of the R& TTE

Directive [i.1]. The assessment of these spurious emissions can be found in the harmonized radio standard for use under
article 3.2 of the R& TTE Directive [i.1].

C.3.2 Immunity

The test levels, performance criteria and test methods used to demonstrate compliance of the combined equipment shall
be taken from the harmonized EM C standard for the primary function (declared by the manufacturer).

The following additional immunity tests shall be applied to combined equipment if not already included in the
assessment of the primary function:

e radiated immunity (Radio Frequency electromagnetic field) as defined in the harmonized EMC standards for
the radio and/or telecommunication functions contained within the combined equipment;

. conducted immunity on telecommunications signal and control ports as defined in the harmonized EMC
standards for the radio and/or telecommunication functions contained within the combined eguipment.
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If additional immunity tests have been performed then the relevant performance criteria shall be taken from the
harmonized EMC product standard containing these tests.

Where one or more of the functionsis aradio, the exclusion band details shall be taken from the relevant harmonized
radio product EMC standard and applied during the EM C assessment of the combined equipment.

Where the combined equipment relies on one or more communications links for its operation, then these links shall be
mai ntained during immunity testing in accordance with the relevant harmonized EM C standards, and any degradation
of performance shall be in accordance with the manufacturers declaration.

For a combined equipment containing aradio, loss of link or degradation of performance shall not be considered asa
non-compliance if thisis due to a narrow band receiver response as defined in the relevant radio EMC product
harmonized standard. For combined equipment containing radio product/function the performance criteria shall include
that the transmitter is not unintentionally operated during testing. The actual performance criteria used shall be recorded
in any subseguent test report.

C.4  Application of harmonized EMC standards to
multi-radio and multi-standard-radio equipment

This clause details the additional considerations when dealing with multi-radio and multi-standard-radio equipment.
These shall take precedence in case of conflict with those determined in clauses C.1, C.2 and C.3.

For Multi-radio and multi-standard-radio equipment, the applicable EMC phenomena and limits are those set out in the
EN 301 489 series[i.13].

The test conditions, performance assessment and performance criteria as stated in the present document are used
together with the specific product related parts of the EN 301 489 series[i.13].

C.4.1 Multi-radio equipment capable of independent transmission

If the individual radio products and their corresponding radio links operate independently in normal usage (as declared
by the manufacturer), then separate testing may be used. In this case the individual radio products shall be assessed to
the appropriate harmonized EM C product standards.

C.4.2 Multi-radio equipment and multi-standard-radio equipment
not capable of independent transmission

However, where operation of the individual radio products and their corresponding radio links is simultaneousin
normal usage (as declared by the manufacturer), then separate testing shall not be used. In this case testing shall be
performed on the complete combined equipment. An overall performance criteriais required for the combined
equipment. This may be devel oped by examining the individual performance criteria of the various radio products
involved. The performance criteria used shall be declared by the manufacturer and recorded in the test report.

Where multiple operational frequencies are used, exclusion bands shall be defined for each of the radio products and all
of these shall be used during testing.

C.4.3 Multi-radio equipment comprising of numerous identical
radio transmitters

Typicaly this situation exists where a baseband amplifier is used to feed multiple radio front ends that may be located
in adifferent location to the baseband amplifier. In this situation and in a manner similar to that described in

clause C.2.2 theindividual parts may be tested separately to the appropriate harmonised EMC standard applicable to
that product part.
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Annex D (informative):
The EN title in the official languages

The enlargement of the European Union (EU) resulted in a requirement from the EU for alarger number of languages
for the trandation of the titles of Harmonized Standards and mandated ENs that are to be listed in the Official Journal to
support the implementation of this legislation.

For this reason the title translation concerning the present document can be consulted via the e-approval application.
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Intellectual Property Rights

IPRs essential or potentially essential to the present document may have been declared to ETSI. The information
pertaining to these essential IPRs, if any, is publicly available for ETSI member s and non-member s, and can be found
in ETSI SR 000 314: "Intellectual Property Rights (IPRs); Essential, or potentially Essential, IPRs notified to ETS in
respect of ETS standards', which is available from the ETS| Secretariat. Latest updates are available on the ETSI Web
server (http://webapp.etsi.org/| PR/home.asp).

All published ETSI deliverables shall include information which directs the reader to the above source of information.

Foreword

This Candidate Harmonized European Standard (Telecommunications series) has been produced by ETSI Technical
Committee Electromagnetic compatibility and Radio spectrum Matters (ERM).

The present document has been produced by ETSI in response to a mandate from the European Commission issued
under Council Directive 98/34/EC [4] (as amended) laying down a procedure for the provision of information in the
field of technical standards and regulations.

The present document, together with EN 301 489-1 [1], isintended to become a Harmonized Standard, the reference of
which will be published in the Official Journal of the European Communities referencing the Council Directive on the
approximation of the laws of the Member States relating to electromagnetic compatibility ("the EMC Directive")
(89/336/EEC [3] as amended) and Directive 1999/5/EC [2] of the European Parliament and of the Council of

9 March 1999 on radio equipment and telecommunications terminal equipment and the mutual recognition of their
conformity ("the R& TTE Directive").

The present document is part 12 of a multi-part deliverable. Full details of the entire series can be found in part 1 [1].

National transposition dates

Date of adoption of this EN: 25 April 2003
Date of latest announcement of this EN (doa): 31 July 2003
Date of latest publication of new National Standard

or endorsement of this EN (dop/e): 31 January 2004
Date of withdrawal of any conflicting National Standard (dow): 31 July 2006
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1 Scope

The present document, together with EN 301 489-1 [1], covers the assessment of Earth Stations (ES) operated in the
frequency ranges between 4 GHz and 30 GHz in the Fixed Satellite Service (FSS) and associated ancillary equipment
in respect of Electromagnetic Compatibility (EMC).

Technical specifications related to the antenna port and emissions from the enclosure port of the Earth Stations (ES) are
not included in the present document. Such technical specifications are found in the relevant product standards for the
effective use of the radio spectrum.

The present document specifies the applicable test conditions, performance assessment and the performance criteriafor
the ESs, and associated ancillary equipment.

Definitions of the type of Earth Stations (ES) operated in the frequency ranges between 4 GHz and 30 GHz in the Fixed
Satellite Service (FSS) covered by the present document are given in annex A.

In case of differences (for instance concerning special conditions, definitions, abbreviations) between the present
document and EN 301 489-1 [1], the provisions of the present document take precedence.

The environmental classification and the emission and immunity requirements used in the present document are as
stated in EN 301 489-1 [1], except for any special conditions included in the present document. The applicable
environments referred to in EN 301 489-1 [1] where equipment covered by the scope of the present document may be
used, shall be declared by the manufacturer.

2 References

The following documents contain provisions which, through reference in this text, constitute provisions of the present
document.

* References are either specific (identified by date of publication and/or edition number or version number) or
non-specific.

» For aspecific reference, subsequent revisions do not apply.
« For anon-specific reference, the latest version applies.

Referenced documents which are not found to be publicly available in the expected location might be found at
http://docbox.etsi.org/Reference.

[1] ETSI EN 301 489-1: "Electromagnetic compatibility and Radio spectrum Matters (ERM);
ElectroM agnetic Compatibility (EMC) standard for radio equipment and services,
Part 1: Common technical requirements”.

[2] Directive 1999/5/EC of the European Parliament and of the Council of 9 March 1999 on radio
equipment and telecommunications terminal equipment and the mutual recognition of their
conformity (R& TTE Directive).

[3] Council Directive 89/336/EEC of 3 May 1989 on the approximation of the laws of the Member
States relating to electromagnetic compatibility (EMC Directive).

[4] Directive 98/34/EC of the European Parliament and of the Council of 22 June 1998 laying down a
procedure for the provision of information in the field of technical standards and regulations.

ETSI



http://docbox.etsi.org/Reference



7 ETSI EN 301 489-12 V1.2.1 (2003-05)

3 Definitions and abbreviations

3.1 Definitions

For the purposes of the present document, the terms and definitions given in EN 301 489-1 [1] and the following apply:

carrier-on state: transmit ESisin this state when it is authorized to transmit, and when it transmits a signal, either
authorized by a Centralized Control and Monitoring Function (CCMF) or a Network Control Facility (NCF) when
designed for unattended operation or by local control when designed for attended operation

carrier-off state: transmit ESisin this state when it is authorized to transmit, and when it does not transmit any signal,
either authorized by a CCMF or a NCF when designed for unattended operation or by local control when designed for
attended operation

NOTE: The existence of acarrier-off state depends on the system of transmission used. For ES designed for
continuous transmission mode there may be no carrier-off state.

transmission disabled state: transmit ESisin this state when it is not authorized to transmit either by a CCMF or a
NCF respectively when designed for unattended operation or by local control when designed for attended operation

3.2 Abbreviations

For the purposes of the present document, the following abbreviations apply:

CCMF Centralized Control and Monitoring Functions
CMF Control and Monitoring Functions
EIRP Equivalent Isotropically Radiated Power
EMC ElectroMagnetic Compatibility
ES Earth Station
EUT Equipment Under Test
FSS Fixed Satellite Service
LNB Low Noise Block converter
NCF Network Control Facility
QTMA Quality of Transmission Measurement Apparatus
RF Radio Frequency
SIT Satellite Interactive Terminals
SNG Satellite News Gathering
SUT Satellite User Terminals
TES Transportable Earth Station
VSAT Very Small Aperture Terminal
4 Test conditions

For the purposes of the present document, the test conditions of EN 301 489-1 [1], clause 4 shall apply as appropriate.
Further product type related test conditions for Earth Stations are specified in the present document.

4.1 General

For Earth Stations with or without ancillary equipment, and/or various terrestrial ports, the number of test
configurations shall be determined. The assessment shall include sufficient representative configurations of the ES to
adequately exercise the equipment. These configurations shall be recorded in the test report.

In the following clauses, the Equipment Under Test (EUT) is an ES with the selected configuration of ancillary
equipment.
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4.2 Arrangements for test signals

The provisions of EN 301 489-1 [1], clause 4.2 shall apply with the following modifications.

In order to measure the unwanted emissions and electromagnetic immunity under operational conditions, the following
arrangements shall be provided by the manufacturer:

a) agpecia test equipment to put the ESterminal in its normal operating mode, and providing the ES with a
receive signal to emulate the operational conditions of reception. This equipment shall control the EUT, when
it is capable of transmission, so that it switches between the transmission disabled, carrier-on and carrier-off
states;

b)  the specific Quality of Transmission Measurement Apparatus (QTMA).

For the measurement of the quality of transmission acommunications link shall be established and the wanted input
signal shall be applied to the Radio Frequency (RF) input of the receiver viathe antenna.

The special test equipment, the QTMA and the source of the wanted input signal shall be located outside the test
environment. Adequate measures shall be taken to protect them from the effects of all the radiated fields within the test
environment.

4.2.1 Arrangements for test signals at the input of transmitters
The provisions of EN 301 489-1 [1], clause 4.2.1 shall apply.

4.2.2 Arrangements for test signals at the output of transmitters
The provisions of EN 301 489-1 [1], clause 4.2.2 shall apply.

4.2.3  Arrangements for test signals at the input of receivers
The provisions of EN 301 489-1 [1], clause 4.2.3 shall apply with the following modification.

For tests on the receiver, the level of the signal received from the test transmitter shall be as close as possible to the
normal operation level of the EUT receiver.

4.2.4  Arrangements for test signals at the output of receivers
The provisions of EN 301 489-1 [1], clause 4.2.4 shall apply.

4.2.5  Arrangements for testing transmitter and receiver together
(as a system)

The provisions of EN 301 489-1 [1], clause 4.2.5 shall apply.

4.3 Exclusion bands

There are no exclusion bands for ESs within in the scope of the present document.

4.4 Narrow band responses of receivers

Narrow band responses are not allowed for ESs within in the scope of the present document.

ETSI
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) Performance assessment

5.1 General
The provision of EN 301 489-1 [1], clause 5.1 shall apply.
In addition the manufacturer shall provide the following information to be recorded in the test report:

- the dedicated grade (A or B) for the ES in accordance with the information contained in the instructions
accompanying the ES (see clause 5.3);

- the ranges of the operational parameters, e.g. the power delivered to the antenna, the frequency ranges,
- the minimum quality of transmission, and the method to be used to assessit.

Thisinformation shall be in accordance with the documentation accompanying the equipment.

5.2 Equipment configuration(s)

For radiation measurements in carrier-on state, the ES shall be put in a continuous transmit mode or to the maximum
burst rate where applicable. The ES shall be operated at the highest normal operating Equivalent Isotropically Radiated
Power (EIRP) or, if that is the maximum attainable, then 3 dB below such maximum.

A suggested test configuration is shown in figure 1.

| Test
Transmitter
]
— Test
] Load
I Power 1
R 5 BEEE .
Amplifier ]
QTMA -‘ ES Test
Antenna — ,
................. Receiver
1
Power
- Coupler
Meater QTMA —
Frequency | _ | Power ||
Counter __ | Divider
Spectrum
Analyser

Figure 1. Suggested test configuration

For the tests, the ES antenna reflector and the test antenna may be removed at their flanges and be replaced by one
direct wave guide connection.
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The following test equipment shall be the means whereby the correct operation of the EUT is verified:

a) thepower meter measures the output power and is used to confirm the transmission disabled, carrier-on and
carrier-off states and output level consistency;

b) thefrequency counter measures the centre frequency of the radiated carrier in the absence of modulation;
c) thespectrum analyser measures the bandwidth of the transmission;

d) thetest receiver is used to demodulate the transmitted signal;

e) thetwo QTMA are used in conjunction with each other to assess the quality of transmission;

f)  thetest transmitter isused to control the switching between transmission disabled, carrier-on and carrier-off
states by transmitting the control and monitoring signals.

5.3 Equipment classification
The provisions of EN 301 489-1 [1], clause 5.5 set out for base stations shall apply with the following addition.
The equipment are classified into the two grades of service:

- grade A of ES for which short interruptions of transmission are accepted during immunity testing with EMC
transient phenomena;

- grade B of ES for which no short interruption of transmission is accepted during immunity testing with EMC
transient phenomena.

The applicable grade A or B shall be declared by the manufacturer, it shall be in accordance with the information
contained in the instructions accompanying the ES, and shall be recorded in the test report.

6 Performance criteria

The definition of the functions of the EUT, including its ancillary equipment, to be checked during and after the EMC
tests shall be declared by the manufacturer and recorded in the test report.

The equipment shall meet the minimum performance criteria as specified in clauses 6.1, 6.2 and 6.3 and additionally the
functions as declared by the manufacturer.

6.1 Performance criteria (C) for Continuous phenomena applied
to the EUT
The provisions of EN 301 489-1 [1], clause 6.1 shall apply with the following modification.
The EUT shall be considered to satisfy the immunity if the following conditions are met during and after the exposure:
a) thequality of transmission observed is no worse than that declared by the manufacturer (clause 5.1);

b) the EUT isableto be placed in the transmission disabled state, and does not leave that state without being
commanded;

c¢) whenthe EUT isinthe transmission disabled state there is no changein the signal level;
d) whenthe EUT isin the carrier-on state there is no change in the signal level or frequency;
€) whenthe EUT isin the carrier-off state there is no increase of the signal level;

f)  for ESscapable of transmitting, under no circumstances does the transmitter operate unintentionally during the
test;

g) theEUT operates asintended with no loss of user control functions, stored data and the communications link.
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Performance criteria (TA) for Transient phenomena applied
to a grade A EUT

The provisions of EN 301 489-1 [1], clause 6.2 shall apply with the following modification.

The EUT shall be considered to satisfy the immunity specificationsif the following conditions are met:

6.3

during and after the series of individual exposures:

a) theEUT isableto be placed in the transmission disabled state, and does not leave that state without
being commanded,;

b) whenthe EUT isin the transmission disabled state there is no change in the signal level;

¢) whenthe EUT isin the carrier-on state there is no change in the signal frequency or increase of the signa
level;

d) whenthe EUT isin the carrier-off state there is no increase of the signal level;

e) for ESs capable of transmitting, under no circumstances does the transmitter operate unintentionally
during the test;

at the conclusion of each exposure the quality of transmission observed shall be no worse than that declared by
the manufacturer (clause 5.1);

at the conclusion of the total test comprising the series of individual exposuresthe EUT shall operate as
intended with no loss of user control functions or stored data and the communications link shall remain
maintained.

Performance criteria (TB) for Transient phenomena applied
to a grade B EUT

The provisions of EN 301 489-1 [1], clause 6.2 shall apply with the following modification.

The EUT shall be considered to satisfy the immunity specifications if the following conditions are met during and after
the series of individual exposures:

a)

b)

c)
d)
€)

f)

9)

the quality of transmission observed is no worse than that declared by the manufacturer (clause 5.1);

under the test conditions the EUT is able to be placed in the transmission disabled state, and does not leave
that state without being commanded,

when the EUT isin the transmission disabled state there is no change in the signal level;
when the EUT isin the carrier-on state there is no change in the signal level or frequency;
when the EUT isin the carrier-off state there is no increase of the signal level;

for ESs capable of transmitting, under no circumstances does the transmitter operate unintentionally during the
test;

the EUT shall operate as intended with no loss of user control functions, stored data and the communications
link.
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7 Applicability overview

7.1 Emission

7.1.1 General

EN 301 489-1 [1], table 2, contains the applicability of EMC emission measurements to the relevant ports of radio
and/or associated ancillary equipment.

7.1.2 Special conditions

The following specia conditions set out in table 1, relate to the emission test methods used in EN 301 489-1 [1],
clause 8.

Table 1: Special conditions for EMC emission measurements

Reference to clauses in Special product-related conditions, additional to or modifying the test
EN 301 489-1 [1] conditions in EN 301 489-1 [1], clause 8
8.2.3 Limits; Enclosure of The requirements for radiated emission from the enclosure port is applicable
ancillary equipment to the complete system.
measured on a stand alone|The transmit carrier frequency and the receive carrier frequency shall be
basis selected so that they give the maximum spurious radiation at frequencies
below 1 000 MHz.

7.2 Immunity

7.2.1 General

EN 301 489-1 [1], table 3, contains the applicability of EMC immunity measurements to the relevant ports of radio
and/or associated ancillary equipment.

7.2.2 Special conditions

The following specia conditions set out in table 2, relate to the immunity test methods and performance criteriaused in
EN 301 489-1[1], clause 9.
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Table 2: Special conditions for EMC immunity tests

Reference to clauses Special product-related conditions, additional to or modifying the test
in EN 301 489-1 [1] conditions in EN 301 489-1 [1], clause 9

9.3.3 Performance criteria; The performance criteria TA (clause 6.2) shall apply to grade A ES. The
Electrostatic discharge performance criteria TB (clause 6.3) shall apply to grade B ES

9.4.3 Performance criteria; Fast [The performance criteria TA (clause 6.2) shall apply to grade A ES. The
transient, common mode |performance criteria TB (clause 6.3) shall apply to grade B ES

9.7.3 Performance criteria; a) for a voltage dip corresponding to a reduction of the supply voltage of
Voltage dips and 30 % for 10 ms, the performance criteria C (clause 6.1) shall apply;
interruptions b) for a voltage dip corresponding to a reduction of the supply voltage of

60 % for 100 ms, the performance criteria TA (clause 6.2) shall apply to
grade A ES, and the performance criteria TB (clause 6.3) shall apply to
grade B ES.

c) For a voltage interruption corresponding to a reduction of the supply
voltage of more than 95 % for 5 000 ms, the following performance
criteria shall apply:

- for equipment fitted with or connected to a battery back-up the
performance criteria TA (clause 6.2) shall apply to both grade A and

grade B ES;
9.8.3 Performance criteria; The performance criteria TA (clause 6.2) shall apply to grade A ES. The
Surges performance criteria TB (clause 6.3) shall apply to grade B ES
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Annex A (normative):
Definitions of Satellite Earth Stations (ES) within the scope
of the present document

The present document covers types of ES radio equipment as set out in the following clauses.

A.1  Transmit only and Transmit and receive Ku band
VSATs

The present document applies to transmit only and also to transmit and receive Very Small Aperture Terminals
(VSATYS) operating as part of a satellite network (e.g. star, meshed or point to point) used for the distribution and/or
exchange of information between users.

In such a network a Centralized Control and Monitoring Functions (CCMF) is responsible for the monitoring and
control of VSATSs.

These VSATSs have the following characteristics:

- operating in the exclusive part of the Ku-band allocated to the Fixed Satellite Services (FSS), 14,00 GHz to
14,25 GHz (Earth-Space), 12,50 GHz to 12,75 GHz (Space-Earth), and/or in the shared parts of the Ku-band,
alocated to the FSS and Fixed Services (FS), 14,25 GHz to 14,50 GHz (Earth-Space) and/or 10,70 GHz to
11,70 GHz (Space-Earth);

- in these frequency bands linear polarization is normally used and the system operates through satellites at 3°
spacing;

- designed usually for unattended operation;
- antenna diameter not exceeding 3,8 m, or equivalent corresponding aperture.

These VSATSs comprise both the "outdoor unit”, usually composed of the antenna subsystem and associated power
amplifier and Low Noise Block (LNB), and the "indoor unit" composed of the remaining part of the communication
chain, including the cable between these two units.

The present document applies to the VSAT with its ancillary equipment and its various terrestrial ports, and operated
under the conditions which are within the ranges of humidity, temperature and supply voltage declared by the
manufacturer.

The CEPT has adopted the ERC Decision (00)08 on the use of the band 10.7 - 12.5 GHz by the fixed service and Earth
stations of the broadcasting-satellite and fixed-satellite service (space-to-Earth).

A.2  Receive-only Ku band VSATs

The present document applies to receive-only Very Small Aperture Terminals (VSATS) operating as part of a satellite
network (e.g. star, meshed or point to point) used for the distribution of information.

These VSATSs have the following characteristics:

- operating in the exclusive space-to-earth part of the Ku-band allocated to the Fixed Satellite Service (FSS),
12,50 GHz to 12,75 GHz (Space-Earth), and/or in the shared parts of the Ku-band, allocated to the FSS and
Fixed Service (FS), 10,70 GHz to 11,70 GHz (Space-Earth);

- in these frequency bands linear polarization is normally used and the system operates through satellites at
3° spacing;

- designed usually for unattended operation;
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- antenna diameter not exceeding 3,8 m, or equivalent corresponding aperture.

These VSATSs comprise both the "outdoor unit", usually composed of the antenna subsystem and associated Low Noise
Block (LNB), and the "indoor unit" composed of the remaining part of the communication chain, including the cable
between these two units.

The present document applies to the VSAT with its ancillary equipment and its various terrestrial ports, and operated
under the conditions which are within the ranges of humidity, temperature and supply voltage declared by the
manufacturer.

The CEPT has adopted the ERC Decision (00)08 on the use of the band 10.7 - 12.5 GHz by the fixed service and Earth
stations of the broadcasting-satellite and fixed-satellite service (space-to-Earth).

A.3  Transmit only and Transmit and receive C band
VSATs

The present document appliesto transmit only and also to transmit and receive Very Small Aperture Terminals
(VSATYS) operating as part of a satellite network (e.g. star, meshed or point to point) used for the distribution and/or
exchange of information between users.

In such a network a Centralized Control and Monitoring Function (CCMF) is responsible for the monitoring and control
of VSATSs.

These VSATSs have the following characteristics:

- operating in the exclusive part of the C-band allocated to the Fixed Services (FS) and to the Fixed Satellite
Services (FSS), 5,850 GHz to 6,425 GHz (Earth-Space), 3,625 GHz to 4,200 GHz (Space-Earth);

- in these frequency bands circular and linear polarizations are used and the system operates through satellites at
3° gpacing;
- designed usually for unattended operation;

- antenna diameter not exceeding 7,3 m, or equivalent corresponding aperture.

These VSATSs comprise both the "outdoor unit”, usually composed of the antenna subsystem and associated power
amplifier and Low Noise Block (LNB), and the "indoor unit" composed of the remaining part of the communication
chain, including the cable between these two units.

The present document applies to the VSAT with its ancillary equipment and its various terrestrial ports, and operated
under the conditions which are within the ranges of humidity, temperature and supply voltage declared by the
manufacturer.

A.4  Receive-only C band VSATs

The present document applies to receive-only Very Small Aperture Terminals (VSATS) operating as part of a satellite
network (e.g. star, meshed or point to point) used for the distribution of information.

These VSATSs have the following characteristics:

- operating in the exclusive part of the C-band allocated to the Fixed Services (FS) and to the Fixed Satellite
Services (FSS) 3,625 GHz to 4,200 GHz (Space-Earth);

- in these frequency bands circular and linear polarizations are used and the system operates through satellites at
3° gpacing;

- designed usually for unattended operation;

- antenna diameter not exceeding 7,3 m or equivalent corresponding aperture.
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These VSATSs comprise both the "outdoor unit”, usually composed of the antenna subsystem and associated Low Noise
Block (LNB), and the "indoor unit" composed of the remaining part of the communication chain, including the cable
between these two units.

The present document applies to the VSAT with its ancillary equipment and its various terrestrial ports, and operated
under the conditions which are within the ranges of humidity, temperature and supply voltage declared by the
manufacturer.

A.5  Satellite News Gathering (SNG) Ku band
Transportable Earth Stations (TESS)

The present document applies to Transportable Earth Stations (TESs) used for Satellite News Gathering (SNG) which
can be either an unforeseen or pre-planned activity. The SNG TES is capable of transmitting television signals and
associated audio or programme audio only towards a satellite positioned on the geostationary orbit. The modulation
method may be either analogue or digital. Such transmissions are point-to-point or point-to-multipoint but not for
general broadcast reception.

A Transportable Earth Station (TES) is an earth station that can be relocated at any time to a different fixed operating
location but is not intended to operate during the relocation period. The TES can be either vehicle mounted or packed
for transportation. The TESs considered in the present document are those designed to operate whilst stationary.

This earth station should include a capability to receive from the satellite for antenna pointing purposes and to monitor
its own transmission where the satellite transmission beam permits. The receive equipment could also be used in the
process of the two-way communication to control and co-ordinate operation.

These TESs have the following characteristics:

- operating in the exclusive part of the Ku-band allocated to the Fixed Satellite Services (FSS), 12,75 GHz to
13,25 GHz (Earth - Space), 13,75 GHz to 14,50 GHz (Earth-Space), 10,70 GHz to 11,70 GHz (Space-Earth),
and/or 12,50 GHz to 12,75 GHz (Space-Earth). Frequencies could be selected from through the entire
frequency range or be restricted to a range completely enclosed within those bands. These bands are partly
shared between FSS and Fixed Service (FS).

- TES does not operate in any of the Mobile Satellite Service (MSS), e.g. LMSS (Land), AMSS (Aeronautical)
and MMSS (Maritime). These are referred to as mobile earth stations;

- in these frequency bands linear polarization is normally used and the system operates through satellites with
3° gpacing;
- designed for attended operation;

- antenna diameter not exceeding 5 m, or equivalent corresponding aperture.

NOTE: At present the Radio Regulations restrict the use of the 13,75 GHz to 14,00 GHz band to earth stations
having an antenna diameter of 4,5 m or greater and having a transmitting EIRP between 68 dBW and
85 dBW.

These SNG TESs comprise both the antenna sub-system and the associated transmit and receive sub-systems.

The present document does not contain any requirement, recommendation or information about the method of
modulation. Such modulation could result in the transmission being either analogue or digital or both simultaneously.
The present document does not contain any requirement, recommendation or information about the baseband signals
used in the modulation process. Such baseband signals could be pure analogue, digital or a mixture of analogue and
digital.

The CEPT has adopted the ERC Decision (00)08 on the use of the band 10.7 - 12.5 GHz by the fixed service and Earth
stations of the broadcasting-satellite and fixed-satellite service (space-to-Earth).
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A.6  Satellite Interactive Terminals (SITS)

The present document defines the minimum specifications of the technical characteristics of Satellite Interactive
Terminals operating as part of a satellite network. These SITs are used for reception of audio-visual signals as well as
data and for providing areturn channel for interactive services via satellite.

In such a network a Network Control Facility (NCF) is responsible for the monitoring and control of the transmit
functions of the SITs.

These SITs have the following characteristics:

- reception isin the Fixed Satellite Service (FSS) frequency ranges from 10,70 GHz to 11,70 GHz and from
12,50 GHz to 12,75 GHz as well as the Broadcast Satellite Service (BSS) frequency range from 11,70 GHz to
12,50 GHz;

- transmission isin the frequency band alocated to FSS on a primary basis from 29,5 GHz to 30,0 GHz;

- these SITs transmit through geostationary satellites with spacings down to 2° away from any other
geostationary satellite operating in the same frequency band and covering the same area;

- linear or circular polarization is used for transmission or reception;

- the received signals may be analogue and/or digital;

- transmitted signals are aways of digital nature;

- the SIT antenna diameter does not exceed 1,8 m or equivalent corresponding aperture;
- the SIT is designed for unattended operations.

The equipment considered in the present document comprises both the outdoor unit, usually composed of the antenna
subsystem and associated upconverter, power amplifier and Low Noise Block (LNB) downconverter, and the indoor
unit, usually composed of receive and transmit logic as well as the modulator, including cables between these two units.

The present document appliesto the SIT in al its operational conditions, with its ancillary equipment and its various
ports and when operated under the conditions which are within the range of humidity, temperature, and supply voltage
declared by the manufacturer.

The CEPT has adopted the ERC Decision (00)08 on the use of the band 10.7 - 12.5 GHz by the fixed service and Earth
stations of the broadcasting-satellite and fixed-satellite service (space-to-Earth).

A.7  Satellite User Terminals (SUTSs) transmitting in the
frequency range 29,5 GHz to 30,0 GHz

The present document defines the minimum specifications of the technical characteristics of Satellite User Terminals
(SUT) operating as part of a satellite network. These SUTs are used mainly for transmission and reception of data
signals.

In such a network a Network Control Facility (NCF) is responsible for the monitoring and control of the transmit
functions of the SUTSs.

These SUTs have the following characteristics:

- reception isin the frequency band alocated to the Fixed Satellite Service (FSS) on a primary basis from
19,70 GHz to 20,20 GHz;

- transmission isin the frequency band allocated to the Fixed Satellite Service (FSS) on a primary basis from
29,5 GHz to 30,0 GHz;

- these SUT s transmit through geostationary satellites with spacing down to 2° away from any other
geostationary satellite operating in the same frequency band and covering the same area;
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- linear or circular polarization is used for transmission or reception;

- the received signals may be analogue and/or digital;

- transmitted signals are always of digital nature;

- the SUT antenna diameter does not exceed 1,8 m, or equivalent corresponding aperture;
- the SUT is designed for unattended operations.

The equipment considered in the present document comprises both the outdoor unit, usually composed of the antenna
subsystem and associated upconverter, power amplifier and Low Noise Block (LNB) downconverter, and the indoor
unit, usually composed of receive and transmit logic as well as the modulator, including the cable between these two
units.

The present document appliesto the SUT in al its operational conditions with its ancillary equipment and its various
ports and when operated under the conditions which are within the range of humidity, temperature and supply voltage
declared by the manufacturer.

A.8  Satellite User Terminals (SUTSs) transmitting in the
frequency range 27,5 GHz to 29,5 GHz

The present document defines the minimum specifications of the technical characteristics of Satellite User Terminals
(SUT) operating as part of a satellite network. These SUTs are used mainly for transmission and reception of data
signals.

In such a network a Network Control Facility (NCF) is responsible for the monitoring and control of the transmit
functions of the SUTSs.

These SUTs have the following characteristics:

- reception isin the frequency band allocated to the Fixed Satellite Service (FSS) from 17,70 GHz to
19,70 GHz;

- transmission is in the frequency band allocated to the Fixed Satellite Service (FSS) from 27,5 GHz to
29,5 GHz;

- these SUT s transmit through geostationary satellites with spacing down to 2° away from any other
geostationary satellite operating in the same frequency band and covering the same area;

- linear or circular polarization is used for transmission and reception;

- the received signals may be analogue and/or digital;

- transmitted signals are always of digital nature;

- the SUT antenna diameter does not exceed 1,8 m, or equivalent corresponding aperture;
- the SUT is designed for unattended operations.

The equipment considered in the present document comprises both the outdoor unit, usually composed of the antenna
subsystem and associated upconverter, power amplifier and Low Noise Block (LNB) downconverter, and the indoor
unit, usually composed of receive and transmit logic as well as the modulator, including the cable between these two
units.

The present document appliesto the SUT in al its operational conditions with its ancillary equipment and its various
ports and when operated under the conditions which are within the range of humidity, temperature and supply voltage
declared by the manufacturer.

The CEPT has adopted the ERC Decisions (00)07 on the shared use of the band 17.7 - 19.7 GHz by the fixed service
and Earth stations of the fixed-satellite service (space-to-Earth) and (00)08 on the use of the band 10.7 - 12.5 GHz by
the fixed service and Earth stations of the broadcasting-satellite.
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Annex C (informative):
The EN title in the official languages

Language

EN title

Danish

Elektromagnetisk kompatibilitet og radiospektrum-anliggender (ERM); Elektromagnetisk kompatibilitet
(EMC) for radioudstyr og tienester; Del 12: Seerlige krav til jordstationer i frekvensomradet 4 GHz til 30
GHz for terminaler med lille dbnings-vinkel (VSAT, som benytter faste satellittjenester (FSS)

Dutch

Elektromagnetische compatibiliteit en radiospectrumzaken (ERM);
Elektromagnetischecompatibiliteitsnorm (EMC) voor radioapparatuur en radiodiensten; Deel 12:
Specifieke voorwaarden voor Very Small Aperture Terminal (VSAT), Satellite Interactive Terminals
(SIT) grondstations werkend tussen 4 GHz en 30 GHz in de satellietdienst t.b.v.vaste verbindingen
(FSS)

English

Electromagnetic compatibility and radio spectrum matters (ERM); Electromagnetic compatibility (EMC)
standard for radio equipment and services; Part 12: Specific conditions for very small aperture
terminal, satellite interactive earth stations operated in the frequency ranges between 4 GHz and 30
GHz in the Fixed Satellite Service (FSS)

Finnish

Sahkdmagneettinen yhteensopivuus ja radiospektriasiat (ERM); sdhkdmagneettinen yhteensopivuus
standardi (EMC) radiolaitteille ja jarjestelmille; Osa 12: Erityisehdot pienikokoisille interaktiivisille
satelliittimaa-asemille (VSAT), jotka toimivat taajuusvalilla 4 GHz —30 GHz kiintedssa
satelliittilikenteessa (FSS)

French

CEM et spectre radioélectrigue (ERM); Compatibilité électromagnétique pour les équipements de
communication radio et services; Partie 12: Conditions particulieres pour les microstations, les
terminaux interactifs par satellite fonctionnant dans les bandes de fréquences entre 4 GHz et 30 GHz
du service fixe par satellite (SFS)

German

Elektromagnetische Vertraglichkeit und Funkspektrumsangelegenheiten (ERM); Elektromagnetische
Vertraglichkeit fir Funkeinrichtungen und -dienste (EMV); Teil 12: Spezifische Bedingungen fir
interaktive Erdfunkstellen (Endeinrichtungen) mit sehr kleinem Offnungswinkel fiir den Einsatz im
satellitengestitzten festen Funkdienst (FSS) zwischen 4 GHz und 30 GHz

Greek

HAekTpo payvntiki ou ppardétmra kai 8¢ para padio@do parog (ERM); MNpoTutro NAEKTPO HayvNTIKAS
ou pBarétnrag (EMC) yia padioe€otrAio po kai padioitrnpeaicg; Mépog 12: Eidieg ouvenkeg yia
010dpacTIkoUg DOPUPOPIKOUG £TTiyEIOUG OTAD POUG E TEP HaTIKG UE KEpaia TTOAU pIKpoU avoiy
HaTOG,TTOU AEITOUPYOUV OTNV TTEPIOXH SUXVOTATWVY PETagl 4 GHz ka1 30 GHz o1n oTaBepr] OoUPOPIKTN
utTnpeaia

Italian

Compatibilita elettromagnetica e Questioni relative allo spettro delle radiofrequenze (ERM); Norma di
compatibilita elettromagnetica (EMC) per apparati e servizi radio; Parte 12: Condizioni specifiche per
Terminali di apertura molto piccoli (VSAT), per stazioni satellitari interattive di terra funzionanti nella
gamma di frequenza tra 4 GHz e 30 GHz nei servizi satellitari fissi

Polish

Kompatybilnos¢ elektromagnetyczna i zagadnienia widma radiowego (ERM). Norma kompatybilnosci
elektromagnetycznej (EMC) dotyczaca urzadzen i systeméw radiowych. Cze$¢ 12: Wymagania
szczegOtowe dotyczace stacji koncowych z antenami o bardzo malej aperturze oraz interaktywnych
naziemnych stacji satelitarnych pracujgcych w zakresach czestotliwosci pomiedzy 4 GHz a 30 GHz
w satelitarnej stuzbie statej (FSS)

Portuguese

Assuntos de espectro radioeléctrico e compatibilidade electromagnética (ERM); norma de
compatibilidade electromagnética (EMC) para equipamento de radio e servigos; parte 12: condigbes
especificas para terminais de abertura muito pequena, estacdes terrenas interactivas operadas nas
faixas de frequéncia entre 4 GHz e 30 GHz no servico fixo de satélite (FSS)

Spanish

Compatibilidad electromagnética y cuestiones de espectro de radiofrecuencia (ERM) estandar de
Compatibilidad Electromagnética (EMC) para equipos y servicios radio; Parte 12: Condiciones
especificas para terminales de muy pequefia apertura, Estaciones terrenas interactivas con satélite
operando en rangos de frecuencia entre 4 GHz y 30 GHz en el Servicio Satélite Fijo (FSS)

Swedish

Elektromagnetisk kompatibilitet och radiospektrumfragor (ERM); Elektromagnetisk
kompatibilitetsstandard (EMC) for radioutrustning och tjénster; Del 12: Specifika villkor for interaktiva
satellitjordstationer for terminal med mycket liten apertur, som arbetar i frekvensomraden mellan 4
GHz och 30 GHz in den fasta satellittjansten (FSS)
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EXPLANATORY MEMORANDUM

1 INTRODUCTION

This ERC Decision addresses the use of the band 10.7 - 12.5 GHz by the fixed service and Earth stations of the
broadcasting-satellite service and fixed-satellite service (space-to-Earth) in relation to the requirements and
priorities of CEPT ad ministrations.

2 REQUIREMENT FOR AN ERC DECISION

In order to provide a clear regulatory framework for future investment and deployment of fixed, broadcasting
satellite and fixed-satellite systems an ERC Decision is necessary.

3 BACKGROUND

This ERC Decision covers the bands 10.7 - 11.7 GHz which is allocated to both the fixed and fixed-satellite

service (space-to-Earth) on a primary basis, and the bands 11.7 - 12.5 GHz allocated to the fixed (FS),
broadcasting-satellite (BSS) and N-GSO fixed-satellite service (FSS) in the Radio Regulations.

In order to enable coexistence between the fixed and the fixed-satellite service in the band 10.7 - 11.7 GHz
without imposing undue constraints on either of the services, the approach of ‘sharing” should be applied. In
view of an ever increasing number of radio systems world-wide, and that the electromagnetic spectrum is a
limited and valuable resource, sharing is more necessary than ever before. The development and application of
sharing criteria provides adequate access to the frequency spectrum for the allocated services without the need to
introduce other concepts such as band segmentation that would decrease efficient and flexible use as well as the
amount of spectrumavailable for a service.

The band 10.7 - 11.7 GHz is a key fixed service band for provision of terrestrial telecommunication network
infrastructure and the propagation features make this band suitable for longer path lengths and delivery of high
capacity fixed services. The installation of millions of satellite dishes for TV reception has led to a slowdown in
the development of the fixed service in the band 10.7 - 11.7 GHz in some European countries despite the number
of interference cases being very low. Consequently there are concerns for the future imp lementation of the FS.

Satellite systems are also a key medium for delivery of future telecommunication services, enabling
communication to rapidly be established over wide areas. They may be especially useful as a complement to the
terrestrial networks in remote areas. The band 11.7 - 12.5 GHz is already heavily used by a high number of
satellite dishes for direct TV reception, and is subject to a plan for BSS according to AP S30 of the Radio

Regulations. Moreover, there is not much use of this band for FS in CEPT countries. Moreover, this band is also
considered by some NGSO operators for the use of a high number of FSS earth stations.

4 SCOPEOF THE ERC DECISION

This ERC Decision sets out the priorities and regulatory framework for the use of the band 10.7 - 12.5 GHz.

This ERC Decision limits the deployment of new FS links in the band 10.7 - 11.7 GHz to point-to-point high
capacity fixed links and gives the priority to these new links over the uncoordinated FSS Earth stations. It will
thus allow some administrations to continue to deploy new FS links while limiting the number of these links
because of the capacity and type of links imposed. This band will then not be a high density FS band. It is
expected that in the longer term, the number of FS links in this band could stabilise, or even decrease when some
FS operators move to fibre optic. However, administrations should always have the possibility to deploy new FS
links when needed.

The Decision also offers the possibility for some other administrations to take any practical measures to protect
uncoordinated FSS Earth stations from new FS links, to take account of the existing situation.

In the band 11.7 - 12.5 GHz, the priority is clearly given to FSS and BSS, to balance the need of FS and
FSS/BSS in this frequency range.
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ERC Decision
of 19 October 2000

on the use of the band 10.7 - 12.5 GHz by the fixedservice and
earth stations of the broadcasting-satellite and fixed-satellite service (s pace-to-earth)

(ERC/DEC(00)08)

“The European Conference of Postal and Telecommunications Administrations,

considering

a) that the band 10.7 - 11.7 GHz is allocated, among other services, to both the fixed service and the fixed-
satellite service on a primary basis in the Radio Regulations;

b) that the band 11.7 - 12.5 GHz is allocated, among other services, to the fixed service, the broadcasting-
satellite service and the fixed-satellite service, limited to non-geostationary systems (RR S5.487A) on a
primary basis in the Radio Regulations and subject to the provisions of Resolution 538;

c) thatalarge number of fixed service systems have already been deployed in CEPT countries in the
10.7 - 11.7 GHz band according to ERC Reco mmendation 12-06;

d) that the future use of the fixed service in the band 10.7 - 11.7 GHz is of vital importance to provide Europe’s
telecommunication infrastructure;

e) thattheband 11.7-12.5 GHz is lightly used in CEPT countries by the fixed service;

f) that a number of GSO/NGSO FSS systems are currently in use or being planned to operate in this frequency
range, which intend to deploy large numbers of user terminals;

g) thatahigh number of FSS and BSS user terminals are already in use in this frequency range;

h) that sharing studies between FS and uncoordinated FSS Earth stations have shown that the use of mitigation
techniques can improve the sharing in the band 10.7 - 11.7 GHz;

i) thatsharing between FS and coordinated FSS is achieved via the current coordination procedures as defined
in the RR;

j) that FS/FSS band segmentation is not appropriate in the band 10.7 - 11.7 GHz within CEPT administrations

due to the extensive deployment of existing terrestrial and satellite services and the desire to utilise the
spectrumto maximumefficiency by promoting the use of frequency sharing techniques;
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DECIDES
1. thatinthe band 10.7 - 11.7 GHz:

2. new fixed service systems deployment is to be limited to high capacity (140 Mbit/s or higher) point to point
fixed links used for trunk network (i.e. not for direct customer access);

3. uncoordinated FSS Earth stations shall operate on a non-protected basis;

4. CEPT administrations shall to the extent practicable, take measures to protect uncoordinated FSS terminals
fromnew fixed links;

5. that CEPT administrations shall not deploy new fixed service systems in the band 11.7 - 12.5 GHz;
6. that this Decision shall enter into force on 19.10.00;

7. that CEPT Administrations shall communicate the national measures implementing this Decision to the ERC
Chairman and the ERO when the Decision is nationally imp lemented.”

Note:
Please check the ERO web site ( www.ero.dk ) under “Documentation / Implementation” for the up to date

position on the implementation of this and other ERC Decisions.



http://www.ero.dk/
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Duties of Authorized Test Entities
under the Mutual Recognition
Arrangement procedure

Revision: Draft 30 Apr 2003

GVF-103

Authorized Test Entity organizations (ATES) witness testing of equipment submitted by
manufacturers pursuing Type Approvals from one or more Satellite System Operators, according
to GVF-101, the This Mutual Recognition Arrangement (MRA) procedure. This document
summarizes the duties of an ATE per GVF-101.

Revision History:

Revision Date Notes

Draft 30 Apr 2003 | 30 Apr 2003 Initial draft for comment
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1 Introduction

1.1 Purpose

This document summarizes the duties of an Authorized Test Entity according to the Global VSAT
Forum’s Mutual Recognition Arrangement type approval procedure (document GVF -101). It is
intended for use by current ATEs and organizations considering nomination as an ATE.

1.2 The GVF MRA procedure, GVF-101

GVF-101 is designed to facilitate mutual recognition by satellite operators of satellite ground
equipment performance testing for the purposes of certifying equipment models, in order to
eliminate the necessity of repeated factory or field testing.

It is intended to serve the following purposes:

¢ Define equipment levels (antennas, earth stations, and VSAT terminals)

e Define a complete set of mutually-recognized tests for each equipment level (“MRA Testing”)

e Define a process for assuring complete and accurate testing of equipment, and preparation of
a file of test results and design review information (“Data Package”)

e Define a process for the GVF to authorize test witnesses (“Authorized Test Entities”)

e Define the overall process for an initial Satellite System Operator Type Approval (‘SSOTA”)

e Define the process for follow-on (secondary) Satellite System Operator Type Approvals

1.3 Definition of an ATE

Per GVF-101, section 10, an Authorized Test Entity (ATE) is defined as “an organization or
individual authorized by the GVF MRA WG to withess GVF MRA Testing and to certify the
completeness and accuracy of the measurement results and of the Data Package.”

For example, the ATE does:
¢ Represent the community of satellite operator members of the GVF
e Ensure that the manufacturer's measurements are accurate and complete
e Verify that the manufacturer's production process is capable of reproducing the
performance demonstrated in testing

The ATE does NOT:

Issue type approvals

Assess pass/fail of the equipment

Interpret satellite operator ground equipment specifications
Grant waivers or exceptions to specifications

ATEs are unanimously elected by the satellite-operator members of the GVF. Voting is managed
by the MRA Working Group. ATES are elected according to equipment level, i.e., they are
elected as qualified for Antenna Models, Earth Station Models, and/or VSAT Terminals.

GVF-103 Draft 30 Apr 2003 Page 3
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2 ATE Qualifications

2.1 General
ATEs must be thoroughly familiar with all provisions of GVF-101.

2.2 Qualifications for Antenna Model ATEs

The ATE must have a thorough understanding of, and experience with, antenna measurement
theory and practice, including:

e Co-pol patterns

e Cross-pol patterns

e Axial ratio

e Cross-pol discrimination (XP D)

e Antenna temperature profile

e Antenna pointing/tracking accuracy

The ATE must be qualified to assess the accuracy and capability of antenna measurement
systems.

The ATE must be qualified to assess antenna manufacturing quality. In particular, the ATE must
be able to assess the adequacy of critical process controls that determine the reproducibility of
antenna performance.

The ATE must be qualified to assess antenna design quality, both mechanical and electrical,
based on the manufacturer's submitted design review materials.

2.3 Qualifications for Earth Station Model ATEs

The ATE must have a thorough understanding of, and experience with, RF system measurement
theory and practice, including

o G/T

e EIRP and frequency stability

e Spurious oscillations

e  Spectrum purity

e Amplitude response

e On- and Off-axis emissions

2.4 Qualifications for VSAT Terminal ATEs
In addition to the qualifications given in 2.3, the ATE must have a thorough understanding of, and
experience with, VSAT terminal measurement theory and practice, including

e Signal bandwidth

e Spurious emissions

e BER ws. Eb/No

GVF-103 Draft 30 Apr 2003 Page 4
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3 ATE Responsibilities

The following table summarizes the key responsibilities of an ATE according to GVF-101.

Responsibility

Reference sectionsin
GVF-101

Remain impartial and uninfluenced 1.3

Either (i) travel to the manufacturer’s test site, or (ii) perform tests with | 1.3

the ATE’s own facilities

Maintain professional and commercial confidence 1.6

Accept retainer contract from Primary Satellite Operator. 2.1, steps 1 and 6
Attend the Design Review meeting 3.1

Approve the Design Review Report 3.2

Assess accuracy and adequacy of the test facilities

2.1, steps 7 and 8

Witness Phase 2 testing

2.1, steps 7 and 8;

4.2
6.1
Sign off the Phase 2 Test Report as being compliant with GVF-101 2.1, steps 7 and 8;
6.2
Reviews the complete Data Package and signs it off as being 2.1, steps 7 and 8;
complete. 6.3
For antenna testing, approve of the Test Range Capability Report 4.2.2
In the event that the manufacturer changes the design and/or quality 2.1, step 10;
control procedures, and subsequently repeats any relevant aspects of | 9.2
the Phase 1 testing and/or revises the Design Review materials, the
ATE must determine if any Phase 2 testing must be repeated. If so,
the ATE must witness this testing and sign it off as an addition to the
Phase 2 Test Report
Accept retainer contract from Secondary Satellite Operators. 2.2

4 Becoming an ATE

GVF-101 section 11 defines the process for election of ATEs. In summary,

e The GVF MRA working group chair coordinates elections

e Any GVF member organization may nominate an organization as a candidate ATE
e The candidate ATE, or the nominating member, supplies a brief summary of the
nominee’s qualifications, including experience, the applicability of the experience to MRA

Testing, and resources (such as personnel and facilities).

e The MRA chair distributes the nominee’s qualifications summary to all satellite operator

members of the GVF
e The nominee must respond to questions if asked

¢ GVF satellite operators wote “yes,” “no,”

or “abstain” as regards the candidate test

entity's competency in each MRA equipment level, i.e. Antenna model, Earth Station

Model, and/or VSAT Terminal. Operators have 45 days to vote.

e To be elected, the ATE must not receive any “no” votes.

GVF-103 Draft 30 Apr 2003
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PABOYEE PE3IOME

Hacrosumii noxymeHT noarotosiieH [ nodansubiM @opymom no VSAT (I'd) — accounanneit
OpraHu3aIuil, 3aHMMAIOLIXCS TPEIOCTABICHUEM UHIMBU IyaIbHBIM TOTPEOUTEISIM,
KOMMEPUYECKHM M TOCYIapCTBEHHBIM NPEAIPUATHIM B Pa3HBIX CTPAHAX MUPaA IEPEAOBBIX
ycIyr U (poBoOi CIyTHUKOBOI CBSI3M C HEMOJBUKHBIMU 00BEKTaMH Yepe3 TEPMUHAIIbI OYEHb
manoi aneptypsl (VSAT). Tepmun VSAT oTHOCUTCS K CTallMOHAPHBIM TEPMUHAIAM OYEHb
MaJIoi anepTypbl, 00eCIeUNBAIOIIMM HHTEPAKTUBHYIO WJIM OJJHOCTOPOHHIOIO, B PEXKHUME
IIPUEMA, CBSI3b C KOHEYHBIM I10JIb30BATENSAM YEPe3 IeOCTallMOHAPHBIE U UHbIE CITYTHUKHU.

['® sBisieTcst HE3aBUCUMO#, OECIIPUCTPACTHOM, HEKOMMEPUYECKOW OpraHu3aIien co mrab-
kBaptupoit B Jlonaone, oobeaussoneii 69 wienos. Llnpokuii cocTaB 4ieHOB OXBaThIBAET
BCE KpYIIHEHIIME MUPOBBIE PETMOHBI M BCE CEKTOPHI CITYTHUKOBOM CBSI3U, BKIIFOYAs
OTIEPaTOPOB CITYTHUKOB CBsI3H, orepatopoB cetr VSAT, mpousBoauTeneit 000pynoBaHus
VSAT, cucteMHBIX UHTETPATOPOB, IIPOBAIEPOB TOMOJHUTENBHBIX YCIYT, OIIEPaTOPOB
¢u3MUeCKUX KaHAJIOB CBSI3U U MOTpeOuTENeH.

Pabouas rpynna (PPI') I'® no Bompocam peryianpoBaHusi 00beINHSET SKCIIEPTOB U3 MHOTHX
CTpaH Mupa Jyisi 0OMEHa MPaKTUYECKUM OIBITOM 10 BOIIPOCaM HOPMATHUBHOTO

perynupoBanus u iuneHsupoanus VSAT B MexxayHapogHoM Macirade (/lpunosicenue A:
I'® u unenwvr PPT).

UroObl MPeICTaBUTh PETYAUPYIOIMM OpTaHaM, OTPACIId U KOHEYHBIM ITOTPEOUTEISIM
HACTOSIME PEKOMEH/IAIINU OTHOCUTENBHO Hanboee 3(h(heKTUBHBIX U IPOBEPEHHBIX
npakTukoil moaxonos, PPI" or umenu ['® npoananusnpoBaiia U CpaBHUIIA OTPOMHOE
KOJIMYECTBO CUCTEM HOPMATHBHO-IIPABOBOTO PETYIHPOBAHUS, IPABOBBIX CTPYKTYp U
MOPAAKOB JIMILICH3UPOBAHU .

Hacrosmii JAOKYMCHT COCTOUT U3 CIICAYIO I X YacTen:

o Meswcoynapoonas oexnapayus o norumuxe 6 oonacmu VSAT ¢ yka3aHHEeM OCHOBHBIX
IPUOPHUTETOB U IIPUHLIMIIOB PETYIMPOBAHMUS, ToAepKuBaeMbIX [ 'D.

e B Paznene I paccmatpuBaercs xitoueBas poiabs VSAT B ynoBiersopeHun
TEJIEKOMM YHUKAIIMOHHBIX TOTPEOHOCTEN, TPH ATOM oOpalaeTcs BHUMaHue Ha
B3aMMOCBSI3b MEXIY NOCTYITHOCTBIO TEJIEKOMM YHUKALIUN U SKOHOMUYECKON MOILIBIO.

e B Paznene Il BRISBISIFOTCS HOPMAaTUBHO-TIPABOBBIE OapbePhl, MPEISTCTBYIONIME
s deKTUBHOMY MPEACTABICHUIO yeIyT Ha 6aze VSAT unu 3aMesisito e 3TOT mpoliecc,
a TaKKe COOTBETCTBYIOIIME PEIICHUs B c(epe peryTupoBaHUsL.

e B Paznene Il uznararorcst 0CHOBHBIE peKoMeHAanu B cepe nmunensupoBanus VSAT u
MpeJyIaraeTcs MOCTOSIHHYIO MOAEPKKa HOPMATHBHO-TIPABOBBIM ITPOrpaMMam, 1eJb
KOTOPBIX — CIIOCOOCTBOBATh BHEAPEHUIO TEXHUUYECKUX pellieHni Ha ocHoBe VSAT B
cdepe TeIeKOMM YHUKAITUH.





Me:knyHapoaHasi ieKJaapanusi 0 NoJUTUKe B odaactu VSAT
B noanoti mepe npuznasas

npussTyio B bysHoc-Aiipece [lexnaparuto nepsoii Bcemupnoit Kondepeniuu no pazBututo
TeneKkoMM yHuKanuil (Mapt 1994 roxa), rae conepKuTces NpU3bIB K WieHaM
Mexnaynapoanoro Coro3a DnekrpocBszu (MCD) nmepecTpouTh CHCTEMBI PeryJIMPOBAHUS C
L[EIIBIO:

a) co3maHus cTaOUIIBHOW U TPO3PAYyHO CPEIbl TS PUBJICUCHHS HHBECTHIIU I

b) oOneruenus npoaiiepaM ycayr T0CTyIa K CETH MPU 00CCIICUCHUH YCIOBUM IS
YECTHOM KOHKYPEHIIUHU U 3aIUThI I[€JIOCTHOCTH CETH

C) obecredeHus BCeOOIEro 0XBara MpH MPEJOCTABICHHH YCIIYT, YTO COACHCTBYET
KOMIIJIEKCHOMY Pa3BUTHIO CEITBCKUX PAOHOB, a TAKKE SABJISETCS CTUMYIIOM K
WHHOBAIIMSM Y BHEIPEHUIO HOBBIX YCIYT M TEXHOJIOTHIA; a TAKOKe

d) rapaHTHpOBaHUS MpaB MOJIb30BATEICH, OMEPATOPOB U HHBECTOPOB.

Kpome moeo, npusnasas

Otuer Broporo xomtoxksuyma MCD no Bonpocam peryaupoBanus (Mapt 1994 rona), B
KOTOPOM 3asIBJIEHO, YTO "HOBATOPCKHE TEXHOJOTUU U YCIYTU BHECYT HEMOCPEACTBEHHBIMN
KpYIHBINA BKJIaJ B o0ecrieyeHe BCEOOIHOCTH OOCTY)KUBAHHUS ... 3a CUET COUETAaHUS
TEXHOJIOTUN Ha3eMHOM paauocssizu, cucmem VSAT v HOBBIX CIYTHUKOBBIX TEXHOJIOTHI".

Hamamys o

CnpaBounom nokymenTe Becemupnoit Topropoit Opranuzanuu (BTO) mo npuHimnam
perynupoBanus (¢peBpanb 1997 rona), riae onpeseacHsl OCHOBHbIE 00s13aTe/JILCTBA B chepe
peryJIupoBaHMs, BKIIO4asi BCEOOIHOCTh 00CTY>)KUBaHUs1, TaApaHTUN KOHKYPEHIUH,
00I1Ie1I0CTyITHOCTh KPUTEPHUEB JINLIEH3UPOBAH U, HE3aBUCUMOCTh PETYIUPYIOILETO OpraHa,
HENPEB3ATOCTh B BOIIPOCAX PErYAUPOBAHUS, & TAKKE 00bEKTUBHOCTh, CBOCBPEMEHHOCTh U
IPO3PAaYHOCTh MPU PACIPEICIIEHUN OTPaHUUYEHHBIX PECYPCOB 0€3 TMCKPUMHUHAINH,

HpuHuMaﬂ 60 6HUMAHUE

Hoxnag MCD o MupoBOM pa3BUTHH TelleKOMMYyHUKaluil (Mapt 1998 roaa), cornacHo
KOTOpoMY "YiKe CylIeCTBYIOT TEXHOJIOTUH, KOTOPHIE B TEOPUHU CITIOCOOHBI 00ECTICUHUTh
TEJICKOMM YHUKAITMOHHBIN JOCTYI W3 JII0O0H TOYKM Ha TTOBEPXHOCTH 3eMJIn "

Taxorce yuumbvleas

Hoxmnag MCD o MUpOBOM pa3BUTHH TeldeKOMMYyHUKauii (Mapt 1998 roga), cornacHo
KOTOpOMY "... BCCOOIMI JOCTYIT B HACTOSINECE BPEMS HE MPEACTABIISICT OOJIBIIION CIIOKHOCTH
B TEXHMYECKOM IIJIaHE UJIU B IUJIaHE NPEI0KEHHS, CKOpee IpodiaeMa JIe:KuT B cepe
peryJMpoBaHHs U MOJUTHKH".





Bblpaf)iCCl}Z 00ecnoKoeHHOCmb

TEM, YTO JUIA Pa3BUTHS 00pa3oBaHusl, 0€30MaCHOCTH, 3APABOOXPAHEHUS U SKOHOMUYECKOTO
MPOIBETaHUSI MHOTHE CTPaHbl HY)K/IAIOTCS B PAC IMPEHHOM JIOCTYIE K peHTA0eIbHBIM
pelIeHUsIM B TEJIEKOMM YHHKAIIMOHHOU cdepe,

Ilpusnasas,

YTO HA CETOAHSIIHUI AeHb JUIS JOCTHXKEHUS 3TOM L€ MUPOBask UHAYCTPUS CITYTHUKOBOM
CBSI3M pacrojiaraeT HeoOX0 IMMBIMU PECYpPCaMH U OTIBITOM Jist ooecnieueHus 3pdexrnBHON
CBsI3M Ha ocHOBE cucteM VSAT,

Bblpaofca;z obecnokoeHHocmy mem, 4nmo

[NonuTuka paaa cTpaH MpensTCTBYET 00 ECIeueHU 0 )KU3HEHHO BaKHOM CBSI3M Ha 0a3e CUCTeM
VSAT,

Onupasco

Ha paGoty arentctB OOH, rocynapcTBeHHBIX, MEXTOCYIap CTBEHHBIX M HETOCYIapCTBEHHBIX
OpraHu3ainuil, rYyMaHUTapHbIX HHCTUTYTOB, IOCTABIIMKOB TE€JIEKOMM YHUKALIMOHHOTO
000pyIOBaHMs U YCIYT, CPEJCTB MaccoOBOM MH(OpMAaINU, YHUBEPCUTETOB U OpraHU3alliii B
cdepe CBsI3U 10 COBEPILICHCTBOBAHMIO CBsI3M Ha ocHOBe VSAT u ee nanpHei memMy pa3BUTHIO,

Cmpemsco

OO0ecmeunTh HAZECKHOCTD, OTIEPATUBHOCTD, PEHTA0CTHLHOCTh U JIOCTYITHOCTD

TEJIEKOMM YHUKAIIMOHHBIX pecypcoB Ha OCHOBE VSAT 117151 CBSI3U B CEJILCKOM MECTHOCTH,
00pBOBI ¢ KaTacTpodamu, TeIeMEeTUIIMHBI, JUCTAHIIMOHHOTO 00y4eHus, paboTel B UHTEpHET,
a TaKKe JUTS APYTH X BUIOB JIEATSILHOCTH TOCYIAPCTBEHHBIX H YaCTHBIX CETCH,

Takum obpasom, npocum:

HallMOHAJIbHBIE, PETUOHAIIBHBIE U T100aJIbHBIE PEryIMpYIOIe OpTaHbl, B COOTBETCTBUU C UX
COOTBETCTBYIOIIEH POJIBIO U KOMIIETEHIINEH, CHOPMYAHUPOBATH U OCYILIECTBUTH
MOJINTUYECKUE PELICHUS C YIETOM CJIEIYIO M X PEKOMEHIallii 1 OCHOBHBIX HallpaBJICHUH,
BBITIOJIHEHUE KOTOPBIX, 10 MHEHUIO ['D, aGcomoTHO Heo0x01uMo 1115 3 GhEeKTUBHOTO

IPEIOCTABJICHUS BO BCEX CTPaHaX MUPa MHOTHX YCIYT IIEPBOM HEOOXOAMMOCTH Ha OCHOBE
VSAT:

PA3JEJ 1
OO0 umii 0030p ycJIyr cnyTHUKOBOI cBsi3M HA ocHOBe VSAT

Ycenyru MexX1yHapoJHON CBS3U CIOCOOCTBYIOT CO3JJAHUIO INT00AIEHOM SKOHOMUKH,
IIPU KOTOPOI pa3BUThIE CTPAHBI IIMPOKO MCIOJB3YIOT CUCTEMBI Ha 0OcHOBE VSAT ¢
LEJIbI0 CHUIKEHHS 3aTparT, pocTa 3 Qe KTUBHOCTH U MOBBIIICHUS
IIPOU3BOAUTEIBLHOCTH.





Memnee pazsutsie crpanbl (MPC) Takke oOpamaiorces K pemeHusMm Ha ocHoBe VSAT,
KOTOpbIE, Oyydr HE3aBUCUMBIMH OT PACCTOSIHUS, IEJIal0T BOSMOXKHBIM CBSI3b
IIOCTABIIMKOB CHIPbsI C ATEHTAMU, IPY300TIIPABUTEISAMHU, UMIIOPTEPAMHU, POSHUYHBIMU
TOPTOBIIAMH U, HAKOHEI], TOTPEOUTENSAMH B reorpauyecki OTAATICHHBIX IPYT OT
npyra paiionax. [lo Mepe moBbIeHUS (MU CHUXKEHHUS) CIIPOCa B POSHUYHOM CEKTOPE
KaKIBIM YUaCTHHK LIETIH TTOCTaBKH B COCTOSIHUY HE3aMeUTUTENIbHO COOOIMTH O
HEOOXOAMMOCTH YBEIMYUTh HJIM YMEHBIIUTH 00bEM MTOCTAaBOK. DTO CBOJUT MOTEPH
MPOAYKIHUH A0 MUHUMYMA U MO3BOJISET HAIIPABUTh €€ U3JIMIIKH JIJIs1 YIOBJIETBOPEHUS
aJIbTEPHATHUBHBIX HUCTOYHUKOB CIIPOCA, TEM CAMbIM MAaKCUMAJIbHO UCIIONIb3Ys
HSKOHOMHUYECKUM MOTEHLMAN J000H OTAEIbHON CTPAHBI.

JeilicTBUTENBHO, IPEUMYILECTBA CBsI3U Ha ocHOBE VSAT peanu3yroTcs B KaxI0M
CEKTOpE e ATENbHOCTH, KaK B YaCTHOM, TaK U B rocygapcTBeHHOM. Cuctembl VSAT
HCIIOJIB3YIOTCSI CAMBIM Pa3HBIM CIIEKTPOM MOTpeduTened - or 6aHKOB U OUPXK 10
IIKOJI, OOJIBHUIL U CENTbCKUX TENCIIEHTPOB, JUIs IIOBBIIIICHHS] YKOHOMHYECKU X
CTaHJIAPTOB M CTaH/IAPTOB B 00JaCTH 00pa30BaHUS U 3PaBOOXPAHEHUS.

B cBoro o4epcib, 0oJiee BHICOKME YKOHOMHYCCKUC U COIMAJIBHBIC CTaHAaPThL
IMPUBJICKAIOT HHOCTPAHHBIC MHBCCTULINMH, C ITIOMOIIBIO KOTOPBIX CO3JAI0OTCA HOBBIC
pa60qI/Ie MECTA, paCTyT 3KCIIOPT U BAJIFOTHBIC ITOCTYIIJICHU .

HexoTopsie MeHee pa3BUTBIE CTpaH, HA00OPOT, pa3BHUBAIOTCS OBICTPHIMU TEMIIAMHU, B
TO BpeMsl KaK IpyTrue CTpaHbl ellie He Hayajll B IOJHOM 00beMe pealn30BbIBaTh CBOM
NOTEHL A, ITIABHBIM 00pa30M HM3-3a YCTapeB IIMX HOPM, KOTOPbIE MEIIAIOT UITU
MPENSTCTBYIOT MPEA0CTaBICHUIO yeIyT Ha ocHOBe VSAT ¢ oGecnieueHrnem
HAaUMEHBIIEro YpoBHs 3aTpar. JKU3HEHHO BaKHO, YTOOBI COOTBETCTBYIOIIME OpTaHbl
agantupoBanu perynupyroume VSAT HopMbl TakuM 00pa3oM, 4TOObI TOOUTHCS
MPOJBMKEHUS HAIIMOHAJIBHBIX HHTEPECOB.

C nmpuxozom Oosiee BHICOKOH (DYHKIIMOHAIBHOCTH U 00JIee HU3KUX IIE€H, B HACTOSIIEE
Bpemst yenyrd VSAT MoryT Hcnosabp30BaThCs AJ1sl peIieHUst 6osiee HIMPOKOro Kpyra
3a71a4 B 00J1aCTH BHYTPEHHEH U MEXKIyHApOIHOM CBSI3M, YeM KOrJa-Jn0o mpexie.
Kparkuii nepedeHb THIMYHBIX YCIYT BKIHOYACT:

Jocmyn k cemu Unmepnem uepe3 cnymnuk

Jucmanyuonnoe ooyuenue

Yenyeu ceaszu e cenvexoit mecmnocmu

Tenemeouyuna

JIuxeudayus kamacmpo ¢

3akpuimole cpynnul nOIb306ameJell 8 20Cy0ap CneeHHbIX CHPYKmypax
Hayuonanwvnvle u mnozonayuonanvbHvle cemu

HTupokononocuan nepedaua 0aHHbIX

Paznooopazusie ycayeu na oaze VSAT

Meastczocyoapcmeennle U KOPROPAMUGHbLE RPUTOHCEHUA
Pacuwupenue ungpacmpykmypel menegonnoii cemu oouiezo oocmyna
Yenyeu no pacnpocmpanenuio nosocmeii

Ha ceromusmmuii nens robansHast uHAycTpus Ha 0aze VSAT obecrieunBaer
NPEIOCTABJICHUE ITUX U JPYTHX )KU3HEHHO BOKHBIX YCIIYT, ONMUPasCh, Mo janHbiM COMSY'S





(OpuTaHCKO# TPYyNIIBI, 3aHUMAIOIIEHCSl KOHCYAbTHpOoBaHuEeM B cepe VSAT), Ha
npu6ausutensHo 500.000 nHTEpaKTUBHBIX TEPMUHANIOB B 120 ¢ TUIIHUM CTpaHax, a TakkKe
Ha OrPOMHOE YHCJIO CHCTEM, pabOTaIOLIM X TOJIBKO Ha MPUEM.

[IpenmyiecTBa yisi KOHEYHBIX MOJIb30BaTeNel cuctem Ha 6aze VSAT cocTouT B TOM, 4TO
MOCTABIIMKH MOTYT MPEJOCTAaBUTh HEJOPOTYIO SAMHYI0O KOMMYHUKAI[MOHHYIO IIIATQopM Y,
00CITY>)KHBAIO YO LIETBIA PETHOH WM BECh MUP. [ T00aIbHBIN CIPOC HA TaKOW ypOBHE
JIOCTYIA K YCJIyraM CBSI3U MO3BOJIUI TEXHOJOTUSIM VS AT MOIHATHCS C YPOBHS T€XHOJIOTUH
OTPaHUYEHHOTO MPUMEHEHUS, CIIOCOOHON MPEAOCTaBUTH HEOOIBIIOE KOPIOPATUBHOE
MPEUMYIIECTBO TP yMIe Mpodec CHOHATBHBIX TTOJIE30BATEIICH, 10 OCHOBHOM TIAT(HOPMBI
TEJIEKOMM YHUKAI[MOHHBIX YCIYT, UCIIOJIb3YEMOl MHOTMMHU Kp yITHEHIIMMHA MHPOBBIMHU
KOpIOpalUsIMH, TPaBUTEIbCTBAMU U IEPCOHATIbHBIMU 0JIb30BATENISIMU HA MACCOBOM PBIHKE.

PA3JEJ 2

Bapbepbl, npensitcTByonme 00C1y’KUBaHUIO
U Npe/JiaraeMble HOPMAaTHBHO-TIPABOBbIE pellie HUsA

Unens! ['® 3ameTnm, 4To peryyvp yrope Opraibl BO BCEM MUPE Pa3AeisAIOT ONPECIICHHbIE
OCHOBHBI€ LI€JIN KacaTeJIbHO MOIUTUKHU peryaupoBanus VSAT. DTy nemm MOKHO KpaTKoO
IPEICTaBUTh CIEAYIO MM 00pa3oM:

e lcnonHeHue MOJMTUKU B cepe pactpeaeNieHus paguodacToT

e (O0ecneuenue 3alMTHI JIMLEH3UH OT HEOOOCHOBAHHBIX [TIOMEX

e Tloompenue ucnonp3oBanusi VSAT B 001IeCTBEHHBIX HHTEPECaX, B HHTEpecax
9KOHOMHKHN U COIIUAJTIBHOTO 6nar0nonyq1/151 CTpaHI)I.

HecMmoTps Ha TOYTH ITOCTOSIHHOE MPUCYTCTBUE DTUX 3a7a4 B IE€ATEIBHOCTU PETYIUPYIO LM X
OpPraHOB U MOJUTHYECKUX JIeATeNnel, uaeHbl I'D B KaKI0i CTpaHE CTAIKUBAIOTCA C PA3HBIMU
PEKUMaMH, MHOTHE U3 KOTOPBIX He SBJIAIOTCS 3 GPEeKTUBHBIMA HHCTPYMEHTAMH,
CIOCOOCTBYIOIMMH ITPEJOCTABJICHUIO KU3HEHHO Heo0XoauMbIX yenyr VSAT.

[IpuBeneHHBI HIKE TepeYeHb, OCHOBAHHBIM HAa MEXIYHAPOJHOM ONbITe WieHOB ['D,
orpeenseT Han0oJee YacTo BCTPEUYAIONMEC s IPEMATCTBUS HOPMAaTUBHOTO XapaKTepa 1
Ipe/ularaéMble pelCHU

2.1  Bomnpocsl e H3U pOBaHUS
2.1.1 Ilpobnema:
Ha nayuonanvnom yposne npasuna VSAT uacmo nenpos3paurnsi u HeOocmynHul 05

wupoxot oowecmseennocmu. Kpome moeo, 3auacmyro npasuna ¢ mpyoom
1no00aromcsi moJIKOBAHUTO.

Pemenue:

[IpaBuna, npumensiembie B yciuyram VS AT, momkHbl ObITH TPO3pAYHBIMU,
CBOOOHBIMU OT JUCKPUMHHALIMK M OOLIEOCTYTHBIMU. [IpMeHnMbIe TpaBuiIa
JIOJKHBI HAXOIUTHCS B IIMPOKOM JIOCTYIIE JUIsl OO IIECTBEHHOCTH U
MPOMBIITIEHHOCTH, KENaTelIbHO B ceTU VIHTepHET Wi Yepe3 peryaupyro i oprad





WJIM MUHUCTEPCTBO. J[71s1 yckopeHus o0paboTKu 3asBOK HEOO XOAMMBI YETKHE CITUCKA
HECKOJIbKHX COTPYAHHUKOB ISl CBs3U. B pabouee Bpems /i1si OTBETa Ha BOIIPOCHI B
pacropsHKeHUH JTOJDKEH ObITh MOATOTOBJICHHBIN EpCOHAI.

2.1.2 Ilpobnema:

Ha pezuonanvrom yposre nposatioepbi yciye 00IHCHbL 8bIUCKUBAMb PA3HOOOPA3HbLE
Gopmbl 3a561enUll, a maKdce peKeUusUmsl O0JIHCHOCHHBIX JIUY, OMEEm CMeeHHbIX 3d
pabomy ¢ makumu 3asa81eHUAMU 8 CMPAHAX, 20e OHU NPeOOCMAsIsIIOm YCiy2u.

Pemenue:

AJIMUHUCTpALUM CJeIyeT TM00 y4acTBOBATh B CYIECTBYIOIEH PETMOHAIBHOM
nporpamme JuneH3upoBaus VSAT mo mpuHITHITY KOMIIJIEKCHOTO 00CITy)KHBaHUS
("nokynxu ecex mosapos 6 00Hom mazazune') WK MOAJIEPKUBATH CO3TAHUE HOBBIX
10100HBIX TporpaMm. [IporpaMMbl KOMIIIEKCHOTO 00CTy)KUBaHUSs, KaK IIPaBUJIO,
BKJTIOYAIOT IIEHTPAJIbHYIO 023y JaHHBIX, I7Ie TPETEeHIEHTHI MOTYT MOJIYYUTh IOCTYI K
dopmam 3asBIEHUN Ha MMOTYICHUE JTUIEH3UH U PEKBU3UTHI BCEX a/IMUHUCTPATUBHBIX
opraHoB B pernoHe. ['® akTHBHO yyacTBYeT B paboTe MO JUL€H3UPOBAHUIO 1O
MPUHITUITY KOMILIEKCHOTO 00CTy)KHUBAHHUS:

e B Espore, rae B deBpaine 2000 roga Obuta 3amylieHa 1 HaMeueHa K
OCYIIECTBIIEHUIO pa3zpaborannas s 43 crpan unuiuarusa CEPT.

e B IOxHnoi, LlenTpansnoii u CeBepHoii Amepuke, rae Cekperapuar 1o
TEJIEKOMM YHUKaLUAM npu OpraHu3aliyi aMEepuKaHCKUX TOCYIapCTB MO MPUHSII
penienue co3narb 6a3y naHHbix VS AT npu npuHIMITY KOMILIEKCHOTO
oOcITy)kMBaHUs B MacIIrabax BCero aMepu KaHCKOIo KOHTHHEHTA.

e B TuxookeaHckoM OacceiiHe, rje A3HaTCKO-THX00KeaHCKUH (Gopym
HPKOHOMHYECKOTO COTPYIHUUYECTBA M A3HATCKO-TUXO0KEAaHCKOE TeNIeCO00IIeCTBO
paccMaTpuBalOT BapUaHThl HA OCHOBE KOMITJIEKCHOTO OOCITy)KMBaHHUSL.

e B Adpuxke, rae KOxxnoadpukaHCKU COBET IO BOIIPOCAM TPAHCIIOPTA M CBSI3H H
Opranu3anysi 5KOHOMHYECKOTO COTPYJHHUYECTBA a(PPUKAHCKUX TOCYIAPCTB
paccMaTpuBarOT npeanoxeHus I'd mo BapuaHTy TULIEH3UPOBAHUS C
IIPEIOCTABJIICHUEM ITOJHOTO KOMIUIEKCA YCIIYT.

2.1.3 IIpobnema

Buvioanuvie 6 oonoti cmpane auyenzuu Ha npedocmasnerue ycaye VSAT ne
NPUSHAIOMCS 8 OPY2UX CIMPAHAX.

Pemenue:
B Tex pernonax mupa, e cyBepeHHbIC rocyaapcTBa GOPMUPYIOT peTHOHATBHEIS
SKOHOMMYECKUE UIIA TEJIEKOMM YHUKAL[MOHHBIE COO3bI, JIMLIEH3US Ha IIPEIOCTAaBICHUE

yenyr VSAT noikHa IpU3HaBAThCS HA PETMOHAIBHOM MEKIYHAPOJAHOM YPOBHE.

2.1.4 IIpobnema:





B paoe cmpan nocmaswuxu ycnye VSAT oondichbl noayuums TuyeH3uo
OONONHUMENHO K TUYEH3UU HA UCNOTIb308AHUE HA3EMHOU CIMAHYUU KOHEYHO20
nompebdumes.

Pemenue:

HeoOxomnmo n3berats 1y0MpoBaHus JTUIIEH3MOHHOTO mpoiiecca. [Tocme momydenus
JUIEH3UU Ha UCTob30BaHue odopynoBanusi VSAT, He cienyer TpeOoBaTh HUKAKOM
JIOIIOJIHUTEIILHON JIUIEH3UU.

2.1.5 Ilpobnema:

B cmpanax, e0e ne npousouino pazoenenus medxncoy npou3eo0CcmeeHHoll
0esamenbHOCMbIO U HOPMAMUBHBIM Pe2yIUPOsanueM, 0L NOIYYeHUs pa3peuteHull Ha
ucnoavzosanue VSAT 3auacmyro HeobX00UMO 08YCMOPOHHEE COLNLAUEHUE MENCOY
ROCMABUUKOM YCILYe U MOHONOJIbHLIM ONepamopoM (20Cy0apcmeeHHOU KOMNAHUel
anexmpocsasu, unu I'K3). J{gycmoponnum coanauienuem moxcem Ovlms
npedycmompeHr "coop 3a npaso 8so3za” unu onrama mapuga 6 noawvzy I'K3, oasxce
ecnu I'KD e yuacmeyem 6 yenouke npeocmasienust yciye.

B opyeux cmpanax, 20e cywecmeyrom monononuu I'KO — eouncmeennas
Opeanu3ayusl, KOMopas MOdCem s8sIMbCs 6140 eblyeM, ONepamopom u
ocywecmanams mexnudeckoe oocayicusanue VSAT.

Pemenue:

HopMaTHBHO-TIpaBOBBIMH TOKyMEHTAMH JOJKHO OBITh YETKO IPEYCMOTPEHO, YTO
MOJIB30BATENH U MOCTABIIMKN YCIYI UMEIOT ITPaBO BJIAAETh U OBITH OTlepaTopaMu
Ha3¢MHBIX CTAHI[MI HE3aBUCHUMO OT MOHOIIOJIBHOTO oneparopa. Perynup yronmi
OpraH JI0JKE€H ObITh HE3aBUCHUM OT OIleparopa.

Xots I'® oco3HaeT, 4TO B HEKOTOPBIX CTpaHaX ABTOHOMHBIE OPTaHbl
JMLEH3UPOBAHUS BCE €ILE HE CO3/1aHbl, IPAKTHKA JBYCTOPOHHUX COITIalICHU I
TpeOyeT THIaTeNbHOro aHanu3a. Jlo Tex mop, moka cucreMa perylnupoBaHus OyieT 1mo-
npexxHeMy QyHKIIMOHUPOBATh Ha 6a3e JBYCTOPOHHUX COMVIAILICHU M, TaK1e
coryalleHus! JOKHbBI UCKII0YaTh JUCKPUMHUHALIMIO U OCHOBBIBAThCS Ha (PaKTHUECKU X
3arparax. Hecmorps Ha 10, yTo ['D HE mooupsier cucteMy IBYCTOPOHHUX JOTOBOPOB
C TOCY/IapCTBEHHBIMU KOMITAHUSIMH JIEKTPOCBS3U, TPU HAIMYUU TAKOTO COTVAIICHUS
OHO HE JOJDKHO IIpeycMaTpuBaTh B3uMaHus ¢ noas3oBatesieil VSAT BHyTpu cTpaHsl
oOpeMeHHuTENbHBIX "cOOpOB 3a TpaBo BBO3a". Boob11Ie TOBOPSI, T0TI00HBIS
JIBYCTOPOHHUE IIJIATEXKU MOAHUMAIOT C€0ECTOMMOCTD YCIYT U HUYETro He IaloT
nOTPeOUTEITIO.

2.1.6 Ilpobaema:

Bo mnocux cmpanax nuyensuu ons nasemuvix cmanyuu VSAT mpebyromces 6 cayuasx,
K020a HeobX00UMOCmb 8 IuYyeH3uposanuu omcymcemeyem. Kak npasuno, nuyenzuu na
ucnonvzosanue obopyoosanus VSAT mpebyiomcs 0nsa np edomspaujerus





HeobocHo8auHbIX paouonomex. I[lopoil nuyensuu mpedyromcs, oasxce eciu
HeobOCHOBAHHbBIE NOMEXU MeX HUYECKU HeBO3MONCHDI.

Pemenue:

TpeboBaHMs B OTHOIICHHUH JIMIIEH3UI MOTYT OBITH OTPAaHUYCHBI CydasiMU, KOTIa
KOHTPOITb PETYJIHP IO X OPTaHOB HEOOXO MM TSI TPEAOTBPAIICHUS
HEOOOCHOBAHHBIX paguonomMex. MHOTHE ToJIe3HbIe HanpaBJieHus: npuMeHeHust VSAT
HE BBI3BIBAIOT MPOOJIEM B TIJIaHE YaCTOTHOTO CIIEKTPa WJIU MOTUTUKU, U HE JOJDKHBI
TpeOOBaTh JIUIICH3UX PETYIUP VIO X OpraHoB. OTHUM U3 IPUMEPOB SBJISIOTCS
TEepMHHAJIbI, pabOTaIOLE TOJILKO Ha IPUEM, KOTOPbIE HE BBI3BIBAIOT PAAHOIOMEX
HE3aBHUCHMO OT pa3Mepa aHTEHHbI UJIM UCII0JIb3YeMOTO cilyTHUKA. [IpuemHbie
TepMHHaIBI 1715 BeeX yenyr VSAT 10oKHBI paccMaTpuBaThes 0 aHAJIOTHH C
cucremaMu VSAT, ucnosib3yemMbIMU JJIs1 MHAUBUYaTbHOTO TEJIEBU3MOHHOTO
npuema. pyruM npuMepom SIBISIOTCS TEPMHUHAJIBI, KOTOPbIE HE MOTYT BBI3BATh
HETPUEMJIEMBIX PAJIUOIIOMEX MTPU pabOTe B OCHOBHOM UJIU BBIJICICHHOM JIHAaa30He
4acToT.

2.1.7 IIpobnema:

Ha 6onvuuncmee pbinkog 1uyeH3uoHnble coopel ocmaromcs 3agviuennvimu. Kpome
mMo2o, 8 HEKOMOPBIX IOPUCOUKYUAX 83UMATOMCSL OONOIHUMENbHbLe Halo2U, "coopbl 3a
npaso 6603a" unu exceco0nvle onepamopckue coopvi. Qbvbiuno s5mu coOopvl ObI8aAIOM
Ype3mMepHO 8bICOKU, @ pe3ylibimame 4e20 YCmaHo81eHHble 0151 KOHEeUHbIX
nonv3oeameinell cmagku oniamol auwiaiom mHozue npunodxcenus VSAT nepcnexkmue
NPAKMUYeCcKo20 NPUMEHEHUS.

Penenue:

XoTs, mo MHeHUIO ['®, oriata 3asBUTEISIMHU aJMUHUCTPATHBHBIX COOPOB SIBIISIETCS
000CHOBaHHOM MPAKTUKON, COOPBI HOPMAaTUBHOTO XapaKTepa JOJKHBI OTpakaTh
(akTHUYEeCKUE aIMUHUCTPATUBHBIEC U3IEPIKKU IO PACCMOTPEHHUIO 3a1BOK. COOpHI He
JOJKHBI ITPEBBIIATH CPETHUX 3aTPAT pabOYero BpeMeH! Ha pacCMOTPEHUE 3asBOK.
COopbl He TOJKHBI YCTaHABIIMBATHCS B CIIydasiX, KOT/Ia JIMLIEH3UU He Tpebyerc,
HallpuMep, IIpy HAJMYUU JMLEH3UN O0LIEro xapakrepa.

2.1.8 Ilpobnema:
3amsanymul cpoku 6b10auu TUYEH3UL PeSyTUPYIOWUMU OP2AHAMU.
Pewenue:

VY CcTaHOBUTH pa3yMHbIE CPOKH JIJIs1 OTBETA CO CTOPOHBI PETYIHUPYIOLIETO OpTraHa — OT
30 no 45 nHelt ¢ MOMeHTa ojlauM 3asBiieHus. Ecnu perynupyronmii oprad He Jact
OTBETa B 3TH CPOKH, 3asBKa yIOBJIETBOPSIETCS aBTOMAaTH4eCKu. B ciydasx, koraa
YMECTHBI 3aMEYaHHUs CO CTOPOHBI 0OIECTBEHHOCTH, 3asiBKa MOCIIE €e IMoJauHl JI0JIKHA
AaBTOMAaTHU4YCCKU JOBOAUTHCA A0 O6HI€FO CBCACHUA. KpOMe TOro, Ipu OMPEACICHHBIX
YCIIOBHSIX, KOT/Ia CBOEBPEMEHHas! BbIa4a JIMIEH3UN HE MTPEICTaBIICTCS BO3MOXKHOM,
JIOJDKHBI 0€3 MPOMEJICHUS BBIJIaBaThC BPEMEHHbBIE Pa3pelIeHHSI.





2.1.9 IIpobnema:

3auacmyro admunucmpamuenvle opeanvl 8 Kauecmee npeosapumenbHo2o Ycio8us Oisl
8b10aYU TUYEH3UU BbIOGUSAIOM YCI08UE KOMMEPUECKO20 NPUCYMCMBUS HA PbIHKE.
Omo sensiemcs cepvbe3HviM npensamcmeuem 0Jis 0elicme8eHHO20 Pa38ePmbl8aHUs.
venyeVSAT 6 coomeemcemeyowux cmpanax, NOCKOILKY 3mo npuoOUmMcsi K pocmy
HAKIAOHBIX Pacxo0008 y onepamopos u pacxo008 Ha ONIAamy yciye y KOHeUHbIX
noavzoeameineu.

Pemenue:

He npenycmaTtpuBath mojo0HOro TpeGOBaHMs B paMKax MPoLeypbl BbAaYH
JMIIEH3UPOBAHUS IETEIBHOCTH C MCIOIb30BaHueM obopynoBanus VSAT B
o01erocy1apcTBEHHOM WJIM perMoHanbHoM Macurrade. [lockonabKy cama JIMLEH3Us
yKe 00ecreunBaeT NPHUBSI3KY K PEryaUpYIOIEMy OpTaHy B TIaHe IOPUCIUKIINHI, IS
nojJIep>KaHU sl KOHTPOJIbHO-PACTIOPSINTENbHBIX (DYHKIUN HE TpeOyeTCs YUpeKACHUS
JIOMOJIHUTENBHBIX FOPUANYECKUX JIUI] WJIM PETUCTPALMU KOMMEPUECKU X CTP YKTYP.

2.2 FOpuanyeckue BONpoChI
2.2.1 IIpobnema:

3axonooamenvcmeo mMHo2ux cmpau Hedocmamouro yyumuoieaem ycayeu VSAT.
Iopoii cywecmsyrowue HOpMaAmMusHO-NPABoO8ble AKMbl NO HA3ZEMHBIM CHAHYUSM
CB53U OMHOCAMCSL K pAOUO- U MELe8eUaHUI0, He PACCMAMPUBAS COBPEMEHHBIX
HAanpasieHutl UCNOIb308AHUS, KAK MO nepedaia Oanuvlx, oocmyn 6 Mumepnem u
BblOCIEHHbIE CeMU 20I0COBOLL CES3U.

Pemenue:

Crnemyer BHECTH B HOPMAaTHBHO-TTPABOBBIC aKThl H3MEHEHHSI C Y4€TOM COBPEMEHHBIX
HanpasyieHni ucnonb3oBanus VSAT. IlpaBunamu skermyarannu VSAT NOKHBL
PETYAMPOBATHCS BOPOCH MIPEAOTBPALICHHS PaIiOIIOMeEX, a He 0a30BbIe MPUIIOKECHHUS
cBs3M. Perynupyronme opraHsl Talke JOJDKHBI ¢ OCTOPOKHOCTBIO TOIXOIUThH K
pa3paboTKe HOBBIX MPaBUJI, 0OECIeunBas JOCTATOUHYIO THOKOCTh TAKH X TIPABHII 11O
OTHOIICHHUIO K HETIPEPHIBHOMY U3MEHEHHUIO TEXHOJIOTHUH.

2.2.2 IIpobnema:

B nexomopwix cmpanax ocmaromcs 6 cuie ocpaHuienus, npedycmampusauue
MOILKO IKCNILYAMayuio cemesulx KOHYEeHmMpamopos u npeoocmasierue yciye 8
OnpeoeeHHbIX 2eocpapuieckux patloHax.

Pemenue:

Crnenyet oTKa3aThCsl OT CYIIECTBYIOIIEH B HEKOTOPBIX CTPaHAX MPAKTU KU, COTTIACHO
KOTOPOM JIOMYCKAETCs JIU b YCTAHOBKA 000D YIOBAaHUS B KOH (QUTYpalliK CETEBOTO
KoHIIeHTpaTopa. Yciuyru VSAT sBISIOTCSA BaKHBIM JOTIOJHEHUEM K YCITyraM
Ha3zeMHOH cBsi3u. Yeiyru VSAT He cieqyer paccMaTpuBaTh Kak MOKYIIEHUE HA
Ha3eMHbIC JINHIY CBSI3H, OTPAaHUUYMBAst UX YCTAHOBKOH 000pyIOBaHUS B





KOH (MTypaIiiy CETEBOTO KOHIICHTPATOPa. AHATOTUYHBIM 00pa30M, OTPaHMYEHUS Ha
MPEIOCTABJICHNE YCIYT 0 TeorpauiecKoMy MPU3HAKY HEe OTBEYAIOT HHTEpecam
oO1iecTBa. B HEKOTOPBIX CTpaHaX MpeJOCTaBIeHHEe KOHKYPEHTHBIX yeayr VSAT
JIONTyCKaeTcs JIM b B "TeXHONAapKaXx' MM ONpeeIeHHBIX "30HaX CBOOOIHON
toproiu". Ecu maHHbBIe yCITyTH MPUHOCSAT 0J1aro B JAaHHBIX TeorpaGruiecKu X
paMKax, OHH oOecreyaT 3Ha4YMTEIbHYIO BBITO1Y BCEM PETUOHAM CTPaHbl, 0COOCHHO
CEITbCKUM MECTHOCTSAM, YUPEXIACHUSIM 00pa30BaHUs U 3PaBOOXPAHECHUS.

2.2.3 Ilpobnema:

Ozpanuuenus 6 popme epadocmpoumenbHO20 30HUPOBAHUA MO 2YM NOMEUAMb
yemanognenuio 0o6opyoosanus VSAT na kpvlwax 30anuil.

Penenue:

I'mo6aneubiit popym mo VSAT npusHaeT BaXXHOCTh MPABHIT TPATOCT POUTEIBHOTO
30HUPOBaHMUSI, OCHOBAHHBIX Ha PA3yMHBIX COOOPAKEHUSIX HCTOPUUECKOTO U
ACTETUYECKOTO Mopsiaka. Tem He MeHee, HAallMOHAJIbHAs TOJUTHKA 110 YCTAaHOBKE
obopynoBanusi VSAT nomkHa BO Bcex clydasix MpeBaIlupoBaTh Hal
HEe0OOCHOBAaHHBIMU MECTHBIMH OTPAaHUYEHUSIMU, KOTOPbIE MOTYT ITOMEIIATh
MOJ00HON yCTaHOBKE.

2.3 Heo0x0QuMoCTh YCKOPEeHHOTO PacCMOT pe HUsI
2.3.1 Ilpobnema:

Ilpeoocmasnenue ycaye VSAT nonvzosamensim cnymHuKogou ces3u, yuacmeyioumum 6
JUKBUOAYUU KAMACMPOPD U 8bINOTHEHUU OPY2UX UPE3BbIUAUHBIX UNU 8DEMEHHBIX
pabom, exnouas oceeuwjenue nosocmeti 6 CMU, mpebyem yckopenno2o npoyecca
PACCMOMPEHUS, 4e20 Hem 80 MHO2UX IOPUCOUKYUSIX.

Pemenue:

AJIMUHUCTPAaTUBHBIM OpraHaM clieZlyeT BHEIPUTH MOPSIOK YCKOPEHHOTO
paccMOTpEHHUS 3asIBOK, KOTOPBIM JOI YCKAeTCsl OKa3aHUE YCIyr Ha BpEMEHHOM, a B
HCKOTOPLBIX ClIydasdX U Ha MMOCTOSIHHOM OCHOBEC, ITO HAIIpPaBJICHUIO CAMHCTBCHHOT'O
yBenomiieHus. OOpasell COOTBETCTBYIOIIETO MOAX0/1a TPUMEHUTENIBHO K TUKBUIALIUU
katactpo¢ npencrasieH B Tammepckoit koupeHuu OOH, kotopyio ['D
MOJ/ICPKUBACT.

2.4 Pa3pe mieHUs HA PUMEHEHUs] TUIIOB 000PY10BAHMSA
2.4.1 IIpobnema:

Hekxomopwie aomunucmpamusHole opeansbl mpebdyom noay4eHus CO8epUIeHHO
UBTUWHUX pa3peueHUll Ha UCNOIb308aHIe ONPEOeleHHbIX MUN08 AHMEHH,
NPUMEHAEMbBIX 8 PA3TUYUHBIX CUCMEMAaX CNYMHUKOBoU cea3zu. 1lpu smom nonrvzoeamenu
0053aHbl HEOOHOKPAMHO NOJYYAMb PA3PEeUeHUsI HAd UCNONIb308aHUe AHMEeHH, X OMsL
OQHMbBIT MUN AHMEHHBL YIHCe UCHONb3YEMCs 60 MHOUX IOPUCOUKYUSX 8 COCABe
3a56/1€HHOU CUCMeMbl CNYMHUKOBOLL C853U.
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Pewenue:

[Tony4aTh TUTIOBBIE CEPTU(DUKATHI JOJDKEH UMETh IPOU3BOIUTENH 000PYIOBaHUS, a
HE KOHEYHBIH 1mojbp3oBatenb. Kaxxaas ctpaHa 10HKHA B3aMMHO ITPU3HABATh
MOJTyYEeHHBIC TPOU3BO/IMTENIEM aHTCHHBI Pa3pelICHHS Ha TPAaHCTPAHUYHOE
ucnoib3oBanue obopynoanus VSAT.

2.5 Bonpochl 10CTyna K KOCMHY€CKOMY CerMeHTYy
2.5.1 Ilpobnema:

OzpanuieHHOCmb NPAMO20 00CMYNA K KOCMUYECKOMY Ce2MEHMY MeHCOYHAPOOHbBIX
opeanusayuui cnymuuxosoul ceszu [Hanpumep, INTELSAT u EUTELSAT/ cruowcaem
803modcHocmu npogatioepos NNSAT-ycnye 6 niane docmyna Kk a0ek8amuuiM pecypcam
Kocmuueckozo ceemenma. Kpome moeo, nonvzoeamenu NSAT dondcHbl umems
HeOo2PaHUYeHHbIl OOCMYN K GbLOPAHHOMY UMU NPOSATIOEpPY YCIYe KOCMUUECKO20
ceamenma, 6y0b mo Yacmuas Uiy MedcoOyHapoOHas OP2aHU3AYUSL.

Pemenue:

Perynmupyroume opranbsl TOJKHBI TOOUIPSTH TPOBANIEPOB KOCMUUECKOTO CETMEHTA K
MPEIOCTABJICHHUIO MOIIHOCTEH B paMKaX MOJUTUKU "OTKPBITOTO Heba'", momyckas
KOHKYPEHITUIO CPE/IH MOCTaBIIMKOB KOCMHYECKOTO pecypca B auanazoHax C, Kuu
Ka. [lns mpenocTaBieHus yciyT moTpedurtesnsm npoBaiaepsl VSAT-yeayr
HYXIal0TCS B JOCTATOYHBIX pecypcax kocMuueckoro cermenTa. [Iposaitaepst VSAT-
YCIIYT TaKXKe JOJDKHBI HMETh BO3MOKHOCTh BBIOOpa Cpei KOHKYPUP YIO I X
MPOBalIEPOB KOCMHUYECKOTO CETMEHTA, a TAK)KE BO3MOXKHOCTh HEMTOCPEICTBEHHOTO
BBIXO0JIa HA HUX JJIS OJY4eHUsI KOCMUYECKOTO pecypcea.

2.6 Tamoske HHbIE BONPOCHI
2.6.1 IIpobnema:

Buvicokue mamooicennvie mapughvi coz0arom HeoOOCHOBAHHbIE NPEnAMCMEus OJisl
umnopma obopyoosanus VSAT.

Pemenue:
O6opynoBanne VSAT H0IKHO JIETKO MEPEBO3UTHCS Yepe3 IPaHMIIbl, HE CTAIKUBASAChH
B BBICOKUMH Tapu(paMHi 1 0OpEeMEHUTEIbHBIMI TAMOKEHHBIMH TTPABHIIAMH.

CymecTByronpie TapH ¢bl TpeOyIOT paiKaJIbHOTO TEPECMOTPA, TAK KaK 3a4acTyI0
NPUBOJAT K yBennueHuto uzaepskek Ha 100-150%.
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PA3EJ 3
OcHOBHbIE HanpaBJie HUSI NOJTUTHKH PeryJivpoBaHusI

['® on00psieT n3n0KEHHBbIE BhIIE OCHOBHBIE HAIIPABJIEHUS KaK OCHOBY JUIS
CIPaBEUIMBOM MOJMTHKH B 00JACTH PETYIMPOBAHUS, CTUMYIUPYIOLIEH pa3BUTHE
NepeZIoBBIX U HOBAaTOPCKUX ycayr VSAT.

Crnenys CBOMM NPUHLMIIAM MOIEPKKA YECTHON KOHKYPEHIIUH U CIPaBEIJIMBBIX
npasui, ['® BHOBB BeICKa3biBaeT 0100penue "CripaBouyHoMy JoKyMeHTY'" BcemupHoii
toproBoit opranuzanuu (BTO) o cmocoOCTBYIO M X pa3BUTHIO KOHKYPEHITHHT
MPUHIHITIAX perJ'II/IpOBaHI/I}I.l CB0OOAHBI OT AUCKPUMHUHAIIUU U TPAHCIIAPEHTHBIN
PeXUM PETYIUpPOBaHUs, ToAAepKaHHbIe S0 ¢ TUIMHUM CTpaHaMH B "CIIPAaBOYHOM
JOKyMeHTe" JJOJDKEH CTaTh IMYTEBOJHBIM CBETOM IPH CO3JJaHUU PEKHMMOB
perynupoBanus B o0mactu VSAT.

Xots I'D He BbIIENSAET HU OAHOIO U3 CYIIECTB YIOIIM X PEKUMOB B KaUeCTBE
UJICaTbHOTO CTaHIapTa, NpuBeeHHbIe B [Ipunoxxennn B k HacTOsAEMY TOKYMEHTY
"OcHOBHBIE HallpaBJICHUsI PETYIMPOBaHUA" IpeHA3HAYECHBI B TIOMOILp
pa3paboTYMKaM MOJUTUKHU, TPAKTUUECKUM paOOTHUKAM, a Takxke nHayctpun VSAT
BO BCEM MHUPE B HAIIMX COBMECTHBIX YCUIIUSX 10 CO3aHUIO0 HOPMATHUBHOM 0a3bl,
COACHCTBYIOILEH AENTy PEryIupPOBAHUS, 3a1a4aM IrOCyIapCTBEHHOW MOJIUTHKH, a
TaKoKe pa3BUTUIO HHHOBAIIMI U HOBBIX BUJIOB YCIIYT.

['® TBepao mpuUBEpKEH TOMY, YTO MPEAOCTABIISTH OpraHaM IrocyAapCTBEHHOTO
yIpaBJIeHUs OTPACIEBYIO HHPOPMALIMIO O MOAX0/AaX K cepe perylnpoBaHHus,
KOTOpast MOKET UCIIOIb30BAThCA KaK MHCTPYMEHT JAJIsl aHAJIN3a FOCYAapCTBEHHON
MOJUTUKA. 3a JOTOJHUTEIBHON HHPOpMaIIKel TpocuM oOpanaThcst Ha caT ['d o
anpecy Www. GVF.org i B Cekperapuar ['O:

Ten.:  +44 1727 884 739
dakc: +44 1727 884 839
E-mail: david.hartshorm@ gvf.org
Anpec: Global VSAT Forum
Fountain Court
2 Victoria Sq.
Victoria Street
St. Albans, Herts. AL1 3 TF
U.K.

Attn.:  David Hartshorn
Secretary General

1 o .
Cwm. "CnpaBounslii jokyMeHT", YetBep Thiii [IpoTOKON K ['eHepansHOMY COTJAIEHUIO O TapUdaX U TOProBJe.
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Walter Morgan, Communications Center

Daniela Genta, EUTELSAT

Norbert Schroeder, GE Americom

David Hartshorn, GVF

Rajan Chadha, Hughes Network Systems

Mike Cook, HOT Telecommunications

Renaud Regis, IBM

Montserrat Sans Ballus, Loral Cyberstar
Anexcannp MarBeeB, HantmonanbpHas accaMOiiest CITyTHUKOBOM CBSI3U
Andrew D'Uva, New Skies Satellites
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Matthew Botwin, PanAmSat

Dan Ellenbogen, Spaceline

Matthew Shears, Teledesic

Lane Blumenfeld, Teleglobe Communications Corp.
Brynjar Hansen, Telenor Satellite Services
Emanuele D'Andria, Telespazio
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Ipnnoxenune B

TunoBas 3asiBKa Ha noJiydeHue Junersun VSAT
COIJIaCHO pekomMenaamusam I'd

l. MNOPAIOK IIOJAYM 3AABKHU

3asBKM Ha IMOJTYYCHHE JTUI[CH3HUI B CBS3U C SKCILIyaTallMEeH MPHEMO -TIePEIArOIIH X Ha3eMHBIX
CTaHIMK Ha 0a3e TepMUHAIIOB O4eHb Maiol arepTypsl (VSAT), HCIOIb3yeMbI X IS
MPEIOCTABJICHHS OOIIECAOCTYITHBIX YCIYT AJEKTPOCBSI3H JIOJIKHBI HAIPABIISATH CSI
PEryIHPYIOIIEMY OpraHy B 00JIACTH MOYTOBOM CBSI3M U TEJIEKOMMYHHUKAIIH

[Hanmenoanwue, aapec, TenedoH/pakc, a TakKe aapec IMEKTPOHHON MOYTHI JJIs KOHTAKTA. |
B 3asBkax JOIDKHBI YKa3bIBaThCS CIIEAYIOIasi HHQOpMaIus:

a) HaummeHoBaHue u ampec 3assBUTEISA

b) HaumenoBanwue, TeneoH u aKC KOHTAKTHOTO JIKIA, TIPEACTABIAIOICTO 3asBUTEIS

c) IIpaBoBoii cTaTyc 3asBUTEINS/KOMITAHHH

d) Hudopmanmst 0 coOGCTBEHHUKAX 3asIBUTEIISA/KOMITaAHUH

e) TpeOyemas Kareropus JUICH3UU

f) Hudopmarus o 3armIaHUPOBAHHON KATETOPUHU TEICKOMM YHUKAI[HOHHBIX YCI YT

g) Hudopmanus o reorpaduueckom pacmnonokeHud VSAT, ¢ MPUITIOKEHUEM KapThI-CXEMbI

h) IlnaHoBas nara Hayayia JIMIEH3UOHHOM JEATCIBHOCTH

i) CBHAETEILCTBA O TOM, YTO 3aBUTEIIB/KOMIIAHUS HE 3aHUMAET TOCIIOCTBYIOIIETO
MIOJIO’KEHUS Ha PHIHKE

HI/IHCHSI/ISI NpeaoCTaBILACTCA IPU BBITOJIHCHHUHA 3aABUTCIICM OIIPCACIICHHBIX YCIIOB nii. B ux
YU CJIO BXOJAT HAIIMYINEC KOHKPCTHBIX 3HaHHUH CIICIUAJIbHOTI'O XapaKTepa, B(b(bCKTI/IBHOCTB
JACATCIBHOCTH 1 6JI&I‘OH3£[€)KHOCTL 3asABUTCIIA.

Perynupyroumii opran MoKeT 3aTpeboBaTh y 3asIBUTENS MPEIOCTaBICHUS JTIOOBIX
MOATBEPXKIAIONIM X MATEPUAIOB U JOKYMEHTOB, HEOOXOAMMBIX JIJISI IPUHSATHUS PEUICHUS O
BBIJIaY€ JIMIICH3MU. 3asiBUTEII0 PEKOMEHIYETCS MPEACTABIISATH COOTBETCTB YO I E
CBUJICTENILCTBA U MOATBEPKIAIOIIME TOKYMEHTHI, CIICOK KOTOPBIX puBoauTcs B Paznene 11,
BMECTE C 3asBKOM Ha MOJIy4EHUE JINLIEH3UH.

1. CBUIETEJIBCTBA U IOJATBEPXKJIAIOHNINE TOKYMEHTHBI
a) TloarBepykaeHuE CrIEUATBHBIX TO3HAHMMA

CornacHO 3aKOHY O CBSI3U CUMTAETCS, YTO J000€ JIUI0, TApAaHTUPYIOIIee HATNYHE
HE0O0XOAMMOTO 3HaHUS, ONbITA U KBATM(UKALIMY Y JIHL], OCYIIECTBIISIO I X TUIICH3UOHHBIE
npaBa, 001aaeT HeOOXOAMMBIMU CHEI[UANBHBIMI TTO3HAHUSMU.

C cB#3M € 3TUM 3asBUTEINH 00513aH MOIPOOHO ONMKCATh COOTBETCTBYIOIIME TTO3HAHUS, OIIBIT U
KBaJIM (M KALlM IO JIUI], KOTOpbIe OyzeT nmopydeHa sxcruryatanus cucreMel VSAT. ITomumo
IIPOYETo, B KAUECTBE IMMOTBEPKICHUS CIICINAIM3UPOBAHHBIX TO3HAHHHN 3asSBUTEIb MOXKET
IPEACTaBUTh BBIIAHHBIC 3TUM JIMIAM JIMIIEH3UN Ha IIPaBO YCTAaHOBKH, MOAKITIOYCHHUS,
U3MEHEHHS U TEXHHYECKOTO 00CITy)KHBaHHS TEPMUHAIBHOTO 000pYy/I0BaHUSI.





b) CsunerennpctBa 3G PeKTUBHOM IEATETBHOCTH

CoracHO 3aKOHY O CBSI3U CUMTAETCS, YTO J000€ JINI0, TapaHTUPYIOIIee HAINYHE CPE/ICTB
IIPOM3BO/ICTBA /ISl OPTAHN3ALNH JEATEIBHOCTH 0 OCYIIECTBICHHUIO JINIIEH3WOHHBIX IIPaB,
obecrieunBaeT HEOOXOUMBIH YpOBEHBb dPPEKTUBHOCTH.

€) JlokasaTenbCTBa OJaroHaICKHOCTH

CortacHO 3aKOHY O CBSI3U CYMTACTCS, YTO JFO00E JIUI0, TAPAHTUPYIOIIIEe COOIIOICHHE
IIPABOBBIX IMOJIOKECHUH B KQUECTBE JICPIKATEIIS JINIICH3UU, SBJISICTCS JOCTATOYHO
OJIaroHaJICKHBIM.

B actHOCTH, 3aBUTEINb JOIKEH yKa3aTh, IPUMEHSJIMCH JIM 33 IIOCIEAHUH IIATh JIET K HEMY,
K OIHOH 13 ero ahpuInupoBaHHbBIX KOMITAHUN UM K JIUIY, HA3HAYCHHOMY JUTS PyKOBOJCTBA
€ro JEeSTEIBbHOCTBIO, CIEAYIOIIME MEPBI:

e  OT3BIB JIMIIEH3UN HA TIPABO JEIATEILHOCTH B cepe TeIe KOMM YHUKAIIUH

e YCTaHOBJICHHE OIPE/ICIICHHBIX YCIIOBHI B CBSI3U C HEBBIITOJHECHHEM 0053aTEIIbCTB,
BBITEKAIO X U3 JINLIEH3UH Ha MPaBO JESATENbHOCTU B chepe TeeKOMMYHUKALIU, 1100

e CyneOHbIc pa30MpaTEbCTBA B CBSI3M C HAPYIICHUEM 3aKOHA O CBSI3U HJIA 3aKOHA O
3aIMTe JaHHBIX, a TAKKE

e Haxoasrcs i mogoOHBIE CyieOHbIE pa30upaTeIbCTBA HA CTAANU PACCMOTPEHHUS.

d) Kapra-cxema ¢ ykazaHueM reoTpauyecKoro pacioioKeH s paiioHa, e T0HKHA

OCYIIECTBIIATHCS JTUIIEH3UpYeEMast IEATEBHOCTD (€CIH PeYb HE HIET O TEPEIBU KHOM
cucreme VAST)

e) Oruer 06 aHanm3e HHTEpdEca B CiIydasx, KOraa 3T0 HEOOXOAUMO, T.€., TIPH
UCIOJIb30BaHMU YacToT C-nana3oHa.

1.  CBOPbI

COopsl 3a BeIIAYY JIMIIEH3UU B3UMAIOTCS COTJIACHO IMOCTAHOBJICHUIO O B3bICKAHUH COOPOB,
M3/1aBacMOMY BO HCIIOJIHEHHE 3aKkoHa 0 CBs3U. (COop He moimkeH npesbimath 1.000
nomtapos CIIIA.)

IV. PACCMOTPEHMUE 3AS5IBKH

3amnoyiHeHHAasi BaMU 3asiBKa Oy[eT pa3MelneHa Jijisi 1yOJuYHOro 03HAKO MJICHUS U
HarpaBJeHus 3aMedannii Ha cpok 30 qHell. B oTcyTcTBHE BO3paKEHUN CO CTOPOHBI
MI/IHI/ICTepCTBa NI O6H.[CCTB€HHOCTI/I Ha TpUAUaThb HepBbIﬁ JCHB Ballla 3asiBKa CHUTACTCA
ABTOMAaTHYECKH yIOBIIeTBOpeHHOM. [loaTBepkIeHre 00 ATOM Oy/IeT HalpaBJiIeHO BaM B
TedeHue 10 qHEH ¢ AaThl yAOBICTBOPCHHUS 3aBKU TIOYTOM MJTH 110 KaHAJIaM AJICKTPOHHOU
CBSI3U.

HeB3upas Ha U37105)KEHHBIE BBIIIE MOJIOKEHUS, TPU HEOOXOAUMOCTH U C y4€TOM HHTEPECOB
o0I1IeCTBa MOT'YT BBIJIaBAaThCS BPEMEHHBIE Pa3peICHUSI.
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V. HNCKJIIOYEHUA
Jlunensuit He TpeOyeTcs s
a) Hazemupix cranmuit VSAT, paboTaromx yepe3 CIIyTHUKH, YaCTOTHI KOTOPBIX

3ape3epBUPOBAHbI ISl YCIYT CTAIIMOHAPHOM CITYTHHKOBO# CBSI3H
b) Hazemubix craniuiit VSAT, paboTaromX TOJIbKO Ha TPUEM
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