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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.



Оглавление

Введение	6
1. Международный опыт по регулированию использования спутниковых VSAT-станций 	7
1.1 Эксплуатационные и технические характеристики VSAT-станций……………………...7
1.2 Рекомендации МСЭ-R ………………………………………………………………………8
1.3 Cтандарты ETSI…….. ……………………………………………………………………..10
1.4 Решения СЕПТ…….. ………………………………………………………………………11
2. Использование VSAT-станций в странах участниках РСС	12
2.1 Особенности использования орбитально частотного ресурса	12
2.2 Особенности регулирования VSAT-станций в странах участниках РСС	16
3.Предложения по упрощению процедур частотного обеспечения  VSAT-станций в Ku и Ka диапазонах частот в странах участников РСС	18
3.1 Основные принципы упрощения процедур частотного обеспечения  VSAT-станций ……………………………………………………………………………..…………………….18
3.2 Оценка возможности создания единой процедуры радиочастотного обеспчения  VSAT-станций ……………………………………………………………………………..…………………….20
Заключение	22

Приложение 1. Результаты опроса стран участников РСС по использованию VSAT-станций в Ku и Ka диапазонах частот	23
Приложение 2. Международная координация VSAT-станций ………………......................30
Приложение 3. Взаимное признание сертификатов использование………………..............30


	













[bookmark: _Toc350841843]

Список сокращений

	
	
	

	ЗССС
	
	Земная станция спутниковой связи


	ЕСС
	
	Electronic Communications Committee - Комитет по электронным средствам связи

	
	
	

	EN
	
	Европейская норма (гармонизированный стандарт) ETSI

	
	
	

	ETSI
	
	European Telecommunications Standards Institute - Европейскийинститутстандартовэлектросвязи

	
	
	

	KA
	
	Космический аппарат



	МСЭ-R

	
	Сектор радиосвязи Международного союза электросвязи.


ПРЧ                             Полоса радиочастот

	СЕПТ/ СЕРТ

	
	Европейскаяконференцияадминистрацийпочтыителекоммуникаций - EuropeanConferenceofPostalandTelecommunicationsAdministrations



	СИ
	
	Категория совместного использования полосы радиочастот

	
РР
	
	
Регламент радиосвязи


	РЭС
	
	Радиоэлектронное средство


	ТРПРЧ
	
	Таблица распределения полос радиочастот 



	ФСС
	
	Фиксированная спутниковая служба



	ЦУС/NCMC

	
	Центр контроля и управления сетью/Network Control and Monitoring Centre


	ЦС (HUB)
	
	Центральная станция спутниковой связи



	ЭИИМ
	
	Эквивалентная изотропно излучаемая мощность



	VSAT
	
	Very Small Aperture Terminal – терминал с очень малой апертурой (VSAT-станция)


[bookmark: _Toc350841844]
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 VSATs, while in motion (e.g. on board vessel, on land vehicle and on board 
aircraft), are not encompassed by this Report. 


2 Characteristics of VSATs 


2.1 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 characteristics of VSATs 


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 VSATs 


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 


VSATs 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 
VSATs 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 


ITU-R Recommendations for technical and operational characteristics of VSATs 


a) General technical and operational characteristics 


 


ITU-R 
Recommendations 


for VSATs 


ITU-R 
Recommendations 


for FSS earth stations 
including VSATs 


Comments 


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). 
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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 


 SМ.329 
SМ.1540 
SМ.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 
Recommendations for 


VSATs 
and ITU-T 


Recommendations 


ITU-R 
Recommendations for 


FSS earth stations 
including VSATs 


Comments 


 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 
Recommendations for 


VSATs 
and ITU-T 


Recommendations 


ITU-R 
Recommendations for 


FSS earth stations 
including VSATs 


Comments 


ITU-T I.571  This Recommendation describes different 
interconnection scenarios between VSATs based on 
private networks and public ISDNs, and specifies 
the requirements that VSATs should satisfy when 
connecting to the public ISDN. 


ITU-T I.572  This Recommendation covers the technical 
functional requirements for the interconnection of 
VSAT networks to the national telephone 
networks. 


 


3 Topologies of networks with VSATs 


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. 


3.1 Star type topology 


In this topology, there is a “hub” earth station where the user traffic from a group of VSATs 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 type topology 


Report S.2278-01


VSATsHub earth station
(NCMC) (*)


 


(*) 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 Mesh 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 VSATs. 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. 







 Rep.  ITU-R  S.2278 9 


FIGURE 2 


Mesh type topology 


Report S.2278-02
NCMC (*)


VSATs VSATs


 


(*) 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. 


3.4 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 


Report S.2278-03


Earth station (*)Earth station (*)


 


(*) Either one end or both ends of the point-to-point connection are VSATs. 


4 Features of operation of VSATs 


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


i) initialization of the operation of a VSAT; 


ii) control and monitoring functions during the operation of a VSAT; 


iii) 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). 


4.1 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: 


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


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


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


Conditions i) 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). 


4.2 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: 


i) the VSAT loses the control carrier from the NCMC;1 


ii) the VSAT detects a fault that could result in harmful interference being produced;2 


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


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


v) 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). 


                                                 


1  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 


4.3.1 Management of the profiles of VSATs (location, satellite beam contour and beam 
handover) 


FIGURE 4 


Management of the profiles of VSATs 


Report S.2278-04


Satellite beam No. A
Hub earth station


(NCMC)


Carrier No. A


Carrier No. B


Satellite beam No. B


 


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) 


Report S.2278-05


a) Measure signal quality (e.g.
/ ) of the outbound carrier and


report it to the NCMC
C N


Hub earth station
(NCMC)


VSAT earth station


c) Command to set up transmission
power of VSAT earth station


b) Measure signal quality (e.g.
/ ) of the inbound carrier as


well as receiving the report of
outbound carrier quality


C N


 


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 ½ 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) 


Report S.2278-06


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


Hub earth station
(NCMC)


VSAT earth station


e) Command to change the
MODCOD in inbound
carrier


b) Measure the SNR of the inbound 
carrier and receive the report of the 
outbound carrier  quality


c) Predict the channel condition and 
decide the MODCOD


d) Apply the MODCOD to the 
outbound carrier


Rain fading
environment


 


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 VSATs) 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; 


j) 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; 


l) 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 VSATs) 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). 







2 Rec.  ITU-R  S.725 


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; 


g) 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; 


j) 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 VSATs 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 VSATs shall be 
below the following limits for off-axis angles greater than 7°: 


2.1 carrier-off case (including receive-only VSATs) 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 VSATs 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 


 3 400 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 


2.3 exceptions for the carrier-off cases of transmit-receive VSATs which are put into service 
prior to 1 January, 1994: 


 5 450 MHz to 6 825 MHz 58 dBpW in any 20 MHz band (for VSATs 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) 


2.4 exceptions for the carrier-on cases of transmit/receive VSATs which are put into service 
prior to 1 January, 1994: 


 5 450 MHz to 6 825 MHz 88 dBpW in any 20 MHz band (for VSATs 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 VSATs 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: 


 5 450 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 VSATs, 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 VSATs operating in the 14 GHz band. The limit for 
VSATs 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 VSATs 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 5 450 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 (VSATs) 


 


 


(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); 


g) 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; 


j) 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 ϕ 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° ≤  ϕ  ≤   7° 


    7° <  ϕ  ≤ 9.2° 


 9.2° <  ϕ  ≤ 48° 


       ϕ  > 48° 


 33 – 25 log ϕ dBW 
 12 dBW 


 36 – 25 log ϕ dBW 


 – 6 dBW 


 


In addition, the cross-polarized component in any direction ϕ 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 


 2°  ≤  ϕ  ≤ 7° 


 7°  <  ϕ  ≤ 9.2° 


 23 – 25 log ϕ dBW 
 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/λ 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. 
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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 VSATs 


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/T. 


In considering the off-axis e.i.r.p. limit of VSATs, 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 55% 


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/N0)U, the downlink carrier-to-noise 
density ratio (C/N0)D and the total carrier-to-noise density ratio (C/N0)T can be calculated as 
follows: 


  6.228)/(....)/( 0 ++−−−= SURUAUEU TGLLLprieNC  (1) 


 6.228)/(....)/( 0 ++−−−−= EDRDADSD TGLLLOBOprieNC  


  = 6.228)/(.... +++−−+−−− EDRDADSURUAUE TGLLLGLLLprie  (2) 


  ))10/)/((^10)10/)/((0^1(log10)/( 000 DT NCNCNC U −+−−=  (3) 


where: 
 e.i.r.p.E : e.i.r.p. of the transmit earth station of wanted signal 


 e.i.r.p.S : saturation e.i.r.p. of the satellite 


 LU  :  uplink free-space loss 


 LD :     downlink free-space loss 


 LUA :  uplink clear-air attenuation 


 LDA :  downlink clear-air attenuation 


 LUR :  uplink rain fade 


 LDR :  downlink rain fade 


 (G/T )S : G/T of the satellite 


 (G/T )E : G/T of the receiving earth station of wanted signal 


 OBO :  output back-off of the satellite 
 GS :  small signal gain of the transponder 


  )()....(1 OBOIBOSFDprieGG SS −+−+=  (4) 


where: 
 SFD :  saturation flux-density of the satellite 
 IBO :  input back-off of the satellite 
 G1 :  gain of an ideal antenna area of 1 m2 


   G1 = 44.4 dB at 14 GHz 


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


  EDRDADSEE TGLLLGTG )/()/( +−−−=  (5) 


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


  ))10/)/((^10)10/)/((0^1(log10)/( EEST TGTGTG −+−−=  (6) 


then the downlink C/N0 and the total C/N0 can be expressed as: 


  6.228)/(....)/( 0 ++−−−= EEURUAUED TGLLLprieNC  (7) 


  6.228)/(....)/( 0 ++−−−= TURUAUET TGLLLprieNC  (8) 
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3 Derivation of permissible off-axis e.i.r.p. density 


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


  )log25(..../ 0 ϕ−−−= ELprieIC URE  (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: 


  BICNCNI T log10/)/(/ 0000 −−=  


   BTGLLE TUAU log106.228)/()log25( −++−−ϕ−=  (10) 


where B = 40 kHz. 


As described in § 1, the value of I0 /N0 should be less than 5% /50% to satisfy the single entry 
interference criteria. Then the permissible value of E can be derived as: 


  BTGLLNIE TUAU log106.228)/(log25/ 00 +−−++ϕ+=  (11) 


In the case when the uplink frequency is 14 GHz: 


  UAT LTGE ++−ϕ= 5.14)/(log25  (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 )T 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 106 can be 
achieved even during the fade condition. 


4 Derivation of the required e.i.r.p. from VSATs 
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 GT, and that the side-lobe 
performance of the antenna can be expressed by 29 – 25 log ϕ, then the e.i.r.p. of the VSAT, 
e.i.r.p.E, in 40 kHz bandwidth can be expressed as: 


  TE GEprie +−= 29....  (13) 


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


  BTGLLLGENC TURUAUTT log106,228)/(29)/( 00 −++−−−+−=  (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 (Eb /N0)R and the conversion factor from 
C0 /N0 to Eb /N0 is K, then the following inequality should be satisfied with an overall system 
margin of M (dB): 


  %)100/%50(log10)/()/( 000 +≤+− TRb NCMKNE  (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 E 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 0.5 dB 


Uplink clear-air attenuation 0.5 dB 


Small signal satellite gain increase (IBO-OBO) 4 dB 


VSAT antenna diameter 1.2   m 


VSAT antenna transmit gain 42.7 dB 


Required Eb /N0 with rate 1/2 FEC 6.4 dB 


Required Eb /N0 with rate 3/4 FEC 7.4 dB 


Required overall system margin 1.5 dB 


Also the topocentric angle is used for the off-axis angle ϕ. 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 E 


 


 


As shown in the Table, E = 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, 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 


Satellite system 


Region 


Downlink frequency 
(GHz) 


GSTAR 


USA 


 
  11.7 


EUTELSAT-II 


Europe 


 
 12.5 


INTELSAT-VI 


West-spot 


 
 10.95 


AUSSAT 


Australia 


 
   12.05 


Satellite G/T (dB(K–1)) 


SFD (dB(W/m2)) 
Satellite e.i.r.p. (dBW) 
Small signal satellite gain (dB) 


 1.0 
 – 85.0 
    42.0 
  175.4 


 2.0 
  –82.8 
    44.0 
  175.2 


  4.3 
   – 81.3 
      47.7 
    177.4 


  –1.0 
 – 88.0 
    42.0 
  178.4 


Equivalent total G/T (DL clear) 
Equivalent total G/T (DL rain) 


 –2.3 
 –5.7 


  –2.4 
  –6.1 


    0.6 
   –3.0 


  –2.5 
 – 4.7 


Permissible E – 25 log ϕ  


Permissible E (ϕ = 2.2) 


Permissible E (ϕ = 3.3) 


Permissible E (ϕ = 4.4) 


   20.7 
   29.3 
   33.7 
   36.8 


    21.1 
    29.7 
    34.1 
    37.2 


     18.0 
     26.6 
     31.0 
     34.1 


    19.7 
    28.2 
    32.6 
    35.8 


Required E (BPSK 3/4 FEC) 
Required E (BPSK 1/2 FEC) 


   27.3 
   24.6 


    27.4 
    24.7 


     24.4 
     21.7 


    27.5 
    24.8 
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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.i.r.p. densities. 


2 USAT antenna beam sizes 
Table 2 shows the growth in main beamwidths (MBWs) for antenna sizes with D/λs 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 
(GHz) D/λ 


Antenna diameter 
(m) 


Half-MBWs(1) 
(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 


(1) 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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РЕКОМЕНДАЦИЯ  МСЭ-R  S.1844 


Эталонная диаграмма направленности при кроссполяризации для станций 


с линейно поляризованными антеннами очень малой апертуры (VSAT) 


для частот в диапазоне от 2 до 31 ГГц 


(2009) 


 


Сфера применения 


В настоящей Рекомендации приводится эталонная диаграмма направленности при кроссполяризации, 
которая в случае отсутствия конкретной информации, касающейся диаграммы направленности при 
кроссполяризации линейно поляризованных антенн земных станций очень малой апертуры (VSAT), 
должна использоваться в качестве эталонной диаграммы с целью расчета помех, затрагивающих 
земные станции VSAT фиксированной спутниковой службы и станции других служб, совместно 
использующие ту же полосу частот, а также для исследований координации и оценки помех между 
системами в фиксированной спутниковой службе. 


Ассамблея радиосвязи МСЭ, 


учитывая, 


a) что в целях проведения исследований взаимных помех между системами спутниковой 
радиосвязи и между земными станциями таких систем и станциями других служб, совместно 
использующих ту же полосу частот, может быть необходимо использовать единую диаграмму 
направленности при кроссполяризации для антенны земной станции с очень малой апертурой 
(VSAT); 


b) что в целях проведения исследований координации и для оценки помех между земными 
станциями VSAT и космическими станциями может быть целесообразным использование диаграммы 
направленности при кроссполяризации для угловой области вблизи главного луча, основанной на 
огибающей уровня пиковой мощности боковых лепестков в этой области; 


c) что использование антенн с наилучшими достижимыми диаграммами направленности 
излучения приведет к наиболее эффективному использованию радиочастотного спектра и 
геостационарной спутниковой орбиты, 


отмечая, 


a) что повышенное использование дуги орбиты привело к широкому применению антенн с 
очень малой апертурой, 


рекомендует 


1 в случае отсутствия конкретной информации, касающейся диаграммы направленности 
линейно поляризованной антенны терминала с очень малой апертурой рассматриваемой земной 
станции, использовать единую диаграмму направленности для исследований координации и помех, 
затрагивающих земные станции VSAT с линейно поляризованными антеннами в фиксированной 
спутниковой службе и станции других служб, совместно использующие ту же полосу частот; 
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2 использовать следующую эталонную диаграмму направленности при кроссполяризации для 
линейно поляризованных антенн VSAT с отношением диаметра к длине волны (D/λ) меньшим 100, 
для различных углов между рассматриваемыми направлениями и осью главного луча (направление 
прицеливания) для частот в диапазоне от 2 до 31 ГГц: 


 Gx()  =  Gmax – 25 дБи для        0,3 


 Gx()  =  Gmax – 20 дБи для 0,3       20 


 Gx()  =  Gmax – 


2


0025,0

























D
 дБи для 20       SXP 


 Gx()  =  23 – 20 log  дБи для SXP       7° 


 Gx()  =  20,2 – 16,7 log  дБи для 7°       26,3° 


 Gx()  =  32 – 25 log  дБи для 6,      48° 


 Gx()  =  –10 дБи для        180°, 


где: 


 Gmax:  максимальное усиление антенны (в направлении прицеливания) = 




























2


2


λ
ηπlog10


D
; 


 D: диаметр антенны (м); 


 λ: длина волны (м); 


 η: эффективность как коэффициент; 


 0,3: угловой предел по ширине луча –0,3 дБ при совпадающей поляризации = 
10,95 /D; 


 20: угловой предел по ширине луча –20 дБ при совпадающей поляризации = 
89,44 /D; 


 SXP: угол пересечения между: 


 F1() = Gmax – 


2


λ
0025,0


















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 D
 и F2() = 23 – 20 log 


 


и может быть аппроксимирован следующим выражением: 
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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. 
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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. 


 


- If needed, new standards for human exposure to 
Electromagnetic Fields, 


- if needed, new standards for acoustic safety 


Use of spectrum 


* If needed 
Scoped by  
equipment  
class or type 


Scoped by frequency and/or equipment type 


Disability* 


Privacy* 


Fraud* 


No harm to the network* 


Emergency* 


Interworking via  the network* 


Interworking with the network 


Non-radio Radio (RE) 


Non-TTE TTE 


3.1b 


3.2 


3.3c 


3.3b 


3.3a 


3.3d 


3.3e 


3.3f 


Radio Product EMC 


EN 301 489 multi-part EMC standard 


Generic and product standards also notified under EMC Directive 


Standards also notified under LV Directive 


3.1a 


New radio harmonized standards 
Spectrum 


EMC 


Safety 


 


Figure 1: Modular structure for the various standards used under the R&TTE Directive [1] 
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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 scope is likely 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 is radio 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 
requirements 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 
functions it 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 alteration 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 a class A Control and Monitoring system or a class 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 was in 
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 a low 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. a radar 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 messages is outside 
the scope of the present document. 
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1 Scope 
The present document applies to Very Small Aperture Terminals (VSATs) which have the following characteristics: 


•  The VSAT is operating in one or more frequency ranges in 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 least 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 is either: 


- a transmit only VSAT: designed for transmission only of radio-communications signals in any of the 
frequency bands (earth-to-space) specified above; or 


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


- a receive only VSAT: designed for reception only of radio-communications signals in any of the 
frequency bands (space-earth) specified above. 


•  The VSAT is designed usually for unattended operation. 


•  The VSAT is operating 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 states that "… 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 requirements in 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 ENs is included on the web site http://www.newapproach.org/. 



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 a non-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 sites for 30 MHz to 1 000 MHz". 


[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 a VSAT is considered as ancillary if the three following 
conditions are met: 


a) the equipment is intended 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) the absence 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. in a 
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 Monitoring Functions (CCMF): set of functional entities that, 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 



http://docbox.etsi.org/Reference
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EIRPmax: maximum e.i.r.p capability of the VSAT as declared by the applicant 


EIRPnom: either: 


(i) EIRPmax; 


(ii) or, when uplink power control is implemented, 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 EIRPmax and EIRPnom 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: This radio state only applies in certain CMF states as defined in clause 4.1.4. (e.g. before system 
monitoring pass, before the control channel is received, when a failure 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 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 


indoor unit: is composed of that part of the VSAT which is not part of the outdoor unit. It is generally 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 via the 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 a level 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 allow 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 a digital modulation scheme-the width of the signal spectrum 10 dB below the maximum  
in-band density. For an analogue modulation scheme-the width of a frequency 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 as indicated in the user 
documentation 


The outdoor unit usually comprises three main parts: 


a) the antenna 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 


ETSI EN 301 428 V1.3.1 (2006-02) 14 


c) the up-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: The installation 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 


spurious radiation: any radiation outside the nominated bandwidth 


NOTE: For a receive-only VSAT there is no nominated bandwidth therefore any radiation is a spurious radiation. 


transmission disabled state: VSAT is in 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: 


CC 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, e.i.r.p Equivalent Isotropically 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 MOdulator/DEModulator 
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 a VSAT 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 EIRPmax , an EIRPnom 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 


4.1.4.1 Definitions 


For transmit VSATs, VSAT states and radio states are defined. 


The present document allows the choice of either class A Control and Monitoring Functions (CMF) or class B 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 emissions in 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 VSATs implementing 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" states the VSAT is not allowed to transmit. In the "In-service" state 
the VSAT is allowed to transmit.  


4.1.4.3 Class B CMF 


For VSATs implementing 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. 


4.1.4.4 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 1a gives the 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, a VSAT state machine as described above may 
be associated with each carrier or each set of carriers. 
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Table 1a: VSAT states and radio states of the VSAT 


VSAT states 
for class A CMF 


 


VSAT states 
for class B CMF 


 
Radio states Examples of events 


"Out-of-service" "Non valid" "Emissions 
disabled" 


After-power on 
After any failure 
During the checking phase 


"Checking"  "Emissions 
disabled" 


When waiting for a transmission enable or disable 
command from the CCMF  


"Emissions 
disabled" 


When waiting for a transmission enable or disable 
command from the CCMF  
Between initial bursts  "Initial phase": 


"Carrier-on" During the transmission of each initial burst 
"Carrier-on" During transmission of carrier(s) "In-service" "Transmission 


enabled" "Carrier-off" When no carrier is transmitted 


"Stand-by" "Transmission 
disabled" 


"Emissions 
disabled" 


When a disable command from the CCMF has been 
received and waiting for a transmission enable 
command from the CCMF 


 


4.2 Conformance requirements 


4.2.1 Off-axis spurious radiation 


4.2.1.1 Justification 


To limit the level of interference to terrestrial and satellite radio services. 


4.2.1.2 Specification 


4.2.1.2.1 Transmit VSAT 


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


1) The VSAT shall 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 30 dBµV/m 
230 MHz to 1 000 MHz 37 dBµV/m 


 


The lower limits shall apply at the transition frequency. 


2) When the VSAT is in the "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 limits in table 2, for all 
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) This specification 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 limits in 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 
(dBpW) 


Measurement bandwidth 


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


4.2.1.2.2 Receive-only VSAT 


1) The VSAT 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 
(MHz) 


Quasi-peak limits 
(dBµV/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 limits in 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) These limits 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 


4.2.2.1 Justification 


To limit the level of interference to satellite radio services. 


4.2.2.2 Specification 


4.2.2.2.1 Specification 1: "Carrier-on" radio state 


The following specification applies to the VSAT transmitting at e.i.r.p values up to EIRPnom. For EIRPs above 


EIRPnom (when uplink power control is implemented) the limits below may be exceeded by the difference in dB 


between the current e.i.r.p and EIRPnom. 


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 spectral 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 simultaneously 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 individual carrier when transmitted alone. 


4.2.2.2.2 Specification 2: "Carrier-off" and "Emissions disabled" radio states 


The following specification applies for a transmit 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. 


4.2.2.3 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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4.2.3.1 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 EIRPmax. 


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


 33 - 25 log φ - 10 log N dBW for 2,5° ≤  φ ≤  7,0°; 


 +12 - 10 log N dBW  for 7,0° < φ ≤  9,2°; 


 36 - 25 log φ - 10 log N dBW  for 9,2° < φ ≤  48°; 


  - 6 - 10 log N dBW  for   φ >   48°. 


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


NOTE 1: N equals 1 in a TDMA system. 


For φ > 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 give rise to relatively high levels of spillover. 


Any antenna off-axis direction may be defined by a pair of values (α,φ) where φ is the off-axis angle of that direction 
with the antenna main beam axis and α 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 φ and α is from 0° 
to 180° for φ, and from -180° to +180° for α. 


The above limits apply to any off-axis direction (α,φ) 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 also be exceeded by up to 3 dB for φ 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 (α,φ) within ±3° of the 
visible part of the GSO under all operational conditions declared by the applicant shall be any direction within the (α,φ) 
domain unless it can be demonstrated by documentary evidence that only a limited subset of the (α,φ) domain is 
concerned. Outside this subset the +3 dB relaxation applies. 


When documentary evidence is provided to demonstrate that only a limited subset of the (α,φ) domain is concerned, the 
determination of the (α,φ) 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 values when applying the alignment 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 (α,φ) 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 φ degrees from the antenna main beam axis shall not exceed the following limits: 


 23 - 25 log φ - 10 log N dBW for 2,5° ≤ φ ≤ 7,0°; 


 +2 - 10 log N dBW for 7,0° < φ ≤ 9,2°. 


Where φ 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 µsec or 10 % of the burst, 
whichever is the 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 is the 
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 all combinations of occupied 
bandwidth and transmission parameters as declared by the applicant. 


4.2.3.3 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 


4.2.4.1 Justification 


To allow for the satisfactory suppression of transmissions of a VSAT in the "Emissions disabled" radio state (e.g. when 
requested by the CCMF or a fault 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 


4.2.5.1 Justification 


Protection of signals to and from both the same and adjacent satellites. 


4.2.5.2 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 a range of at least 180°. 


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


4.2.5.3 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) 


4.2.6.1.1 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. 


4.2.6.1.2 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 a result 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 a functional variable, resident at each VSAT, named Control Variable (CV). 
The states of this variable are "enable" and "disable". 


The CV may change as a result 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 a terminal reset function which when actuated results in 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 a VSAT 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, a VSAT 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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CHECKING OUT OF SERVICE 


STAND BY IN SERVICE 


RE, TxD 


TxE 


TxD 


TxE 


SMP SMF SMF, RE SMP 


RE 


SMF (note 1) 


TxD (note 1) 


TxD 


TxD 


TxE 


TxE 


SMF 


SMF 


TxE (note 2) 


POWER ON 


SMP SMP 


RE 


SMP = System Monitoring Pass 
SMF = System Monitoring Fail 
TxE = Transmission Enable command 
TxD = Transmission Disable command 
RE   = Reset Event 


 


NOTE 1: In the "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 


4.2.6.1.3 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 allowed to transmit and the "Carrier-on" and "Carrier-off" radio states shall apply as defined in table 1a. 


4.2.6.2 Control Channels (CC) 


4.2.6.2.1 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 unique 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 is received 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. 


4.2.6.2.3 Conformance tests 


Conformance tests shall be carried out in accordance with clause 6.7.3. 


4.2.6.3 Self monitoring functions 


4.2.6.3.1 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 


4.2.6.3.2.1 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 a transmit subsystem error. 


4.2.6.3.3.2 Specification 


A VSAT shall 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 result in 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 


4.2.6.3.4.1 General 


For a VSAT 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 a VSAT 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 


4.2.6.3.4.2.1 Justification 


To verify the ability of a transmitting 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 is in the "in-service" state, and when it receives a "poll-for-status message" from the CCMF via a 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) 


4.2.6.3.4.3.1 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 least 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. 


4.2.6.3.4.4 Transmission validation for VSAT using external CC 


4.2.6.3.4.4.1 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.  


4.2.6.3.4.4.2 Specification 


When the VSAT is in the "in-service" state, and when it receives a "poll-for-status message" via the 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. 







 


ETSI 


ETSI EN 301 428 V1.3.1 (2006-02) 28 


4.2.6.4 Reception of commands from the CCMF 


4.2.6.4.1 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 


4.2.6.4.2.1 Justification 


To verify the ability of a transmitting VSAT to suppress all its transmissions when it receives a TxD message from the 
CCMF. 


4.2.6.4.2.2 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 


4.2.6.4.3.1 Justification 


To verify the ability of a VSAT 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. 


4.2.6.5 Power-on/Reset 


4.2.6.5.1 Justification 


To demonstrate that the VSAT achieves a controlled non-transmitting state following the powering-on of the unit, or the 
occurrence of a reset made by a local operator when this function is implemented. 


4.2.6.5.2 Specification 


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


Following the application of a reset 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: To leave the "out-of-service" state or the "stand by" state, the VSAT needs to 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 via an internal CC; or  


- via an 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. 


In the "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. 


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


NOTE 1: The restrictions in the "Initial phase" state are for the protection of other systems when the VSAT is 
entering the system after a power-on or a reset. 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.  


TxE


Transmission
disabled


Transmission
enabled


Non valid


Initial phase


TxD


TxE


CCR
&


SMP


TxD


CCF
SMF


CCF
SMF


CCF
SMF


Power on
Reset


 


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, a VSAT 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 


4.2.7.1.1 Justification 


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


4.2.7.1.2 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. 


4.2.7.1.3 Conformance tests 


Conformance tests shall be carried out in accordance with clause 6.8.2. 


4.2.7.2 Transmit subsystem monitoring 


4.2.7.2.1 Justification 


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


4.2.7.2.2 Specification 


The VSAT shall monitor the operation of its transmit frequency generation sub-system and shall be able to detect: 


a) loss of 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 all fault 
conditions have been cleared. 


4.2.7.2.3 Conformance tests 


Conformance tests shall be carried out in accordance with clause 6.8.3. 


4.2.7.3 Power-on/Reset 


4.2.7.3.1 Justification 


To demonstrate that the VSAT achieves a controlled non-transmitting state following the powering of the unit, or the 
occurrence of a reset made by a local operator when this function is implemented. 


4.2.7.3.2 Specification 


Following a manual reset, when this function is implemented, 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 


4.2.7.4.1 Justification 


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


4.2.7.4.2 Specification 


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


b) The VSAT shall remain in the "Non-valid" state as long as the CC messages from the CCMF are not received. 


c) From the "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. 


4.2.7.4.3 Conformance tests 


Conformance tests shall be carried out in accordance with clause 6.8.5. 


4.2.7.5 Network control commands 


4.2.7.5.1 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. 


4.2.7.5.2 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 (TxE); 


- 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. 


4.2.7.5.3 Conformance test 


Conformance tests shall be carried out in accordance with clause 6.8.6. 







 


ETSI 


ETSI EN 301 428 V1.3.1 (2006-02) 32 


4.2.7.6 Initial burst transmission 


4.2.7.6.1 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) The duty 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) The e.i.r.p.of the initial burst shall not exceed EIRPnom. 


4.2.7.6.3 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 a complete VSAT are given in clause 6 and for a modified 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  
on-axis gain 


Uncertainty 


> -3 dB ±0,3 dB 
-3 dB to -20 dB ±1,0 dB 


-20 dB to -30 dB ±2,0 dB 
-30 dB to -40 dB ±3,0 dB 


 


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 baseline is 
provided: 


- if the VSAT requires to receive a modulated 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 is a VSAT 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 already 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 
The tests for the transmit VSAT specification 3) shall be limited to the carrier-on state. The tests shall be undertaken 
with the transmitter operating at EIRPmax. 


6.2.1 Test method 


An EUT with antenna is a VSAT with its antenna. It comprises both the indoor and outdoor units interconnected by the 
cable(s) as defined in clause 6.1. An EUT without antenna is 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. 


The indoor unit shall be terminated with matched impedances at the terrestrial ports if 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 a length equal to the 80 MHz 
resonant length and shall be matched to the feeder by a suitable transforming device. 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 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 antenna is mounted on a support capable of allowing the antenna to 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 configurations to 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-modulation 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 area test 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 area test 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 least 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) The EUT shall be an EUT with antenna or, preferably, without antenna but with the antenna flange terminated 
by a dummy load. 


b) The EUT shall be in the carrier-on state. 


c) The EUT shall be rotated through 360° and, except in an anechoic chamber, the measuring antenna height 
simultaneously 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 a) Identification of the significant frequencies of spurious radiation. 


- Procedure b) 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 a) Identification of the significant frequencies of spurious radiation. 


- Procedure b) Measurement of radiated power levels of identified spurious radiation. 


- Procedure c) 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) The EUT shall be in the 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. 


c) The receivers shall scan the frequency band whilst the EUT revolves. 


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


e) For an EUT with antenna the 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 a test site that is 
free from reflecting objects, i.e. either an open-area test site, a semi-anechoic chamber or an anechoic chamber. 


6.2.1.2.2.2 Procedure 
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Figure 4: Test arrangement-spurious radiation measurement  
above 1 000 MHz for an EUT with antenna 
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Figure 5: Test arrangement-spurious radiation measurements  
above 1 000 MHz for an EUT without antenna 


a) The test arrangement shall be as shown in figure 4 or 5. 


b) The EUT shall be installed 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 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 panels in that direction. For antennas designed for minimum off-axis gain 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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c) 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 is in 
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. 


d) The investigation shall be repeated with the measuring antenna in the opposite polarization and the response 
level similarly noted. 


e) The EUT shall be replaced by the 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 c). 


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


g) The output of the generator shall be adjusted so that the received level is identical to that of the previously 
noted largest spurious radiation. 


h) The output level of the signal generator shall be noted. The e.i.r.p of the spurious radiation is the sum, in dB, 
of the signal generator output plus the substitution antenna isotropic 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 
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Figure 6: Test arrangement-conducted spurious radiation above the cut-off frequency 


a) 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. 


b) 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 
modulated. 


c) 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°) is used in place of the maximum off-axis antenna gain at the frequency of the identified unwanted 
emission. 


d) 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 EIRPmax. 


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


a) The test arrangement shall be as shown in figure 7. 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. 


b) 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 the highest normal operating e.i.r.p. The frequency range 14,00 GHz to 
14,50 GHz shall be investigated. 


c) 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. 


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. 


e) The tests in b) to e) shall be repeated with a transmit frequency in the centre of the operating frequency band. 


f) The tests in b) to e) 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) The test shall be repeated in the carrier-off state. 


h) The test shall be repeated in the " Emissions disabled" radio state. 


6.3.1.2.3 Method of measurement with a test antenna 
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Figure 8: Test arrangement-on-axis spurious radiation measurements for an EUT with antenna 


a) The test arrangement shall be as shown in figure 8. 


b) The EUT shall be installed 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 m and 1,0 m. 


c) 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. 


d) 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 EIRPmax. The frequency range 14,00 GHz to 14,50 GHz shall be investigated 


and each spurious frequency shall be noted. 


e) 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. 


f) 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 antenna for the transmit frequency. The measuring antenna 
shall be adjusted in height, whilst the EUT is in 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. 


g) 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). 


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


i) The output of the generator shall be adjusted so that the received level is identical to that of the previously 
noted largest spurious radiation. 
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j) The output 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 
cable loss. 


k) The tests in d) to j) shall be repeated with a transmit frequency in the centre of the operating frequency band. 


l) The tests in d) to j) shall be repeated with a transmit frequency as close to the upper limit of the operating 
frequency band of the EUT as possible. 


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


n) The test shall be repeated 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, EIRPnom) 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 EIRPnom.  


If the test is to be carried out with an STE, then the STE shall provide all the signals needed by the VSATs under 
normal operation (e.g a radio 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) antenna transmit gain (dBi); 


c) antenna transmit radiation patterns (dBi). 


6.4.1.2 Transmit output power density 


6.4.1.2.1 General 


For the purpose of this test 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 EIRPnom. 


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 
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Figure 9: Test arrangement-transmit output power density measurement 


a) The test arrangement shall be as shown in figure 9. 


b) 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 a VSAT operating in a continuous carrier mode, the measurement time shall be sufficient to ensure that at any 
frequency the difference between any two measurement results is less than 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 µs 
or 10 % of the burst, whichever is the smaller. The excluded portion shall be declared by the applicant. 


- The measurements from several bursts shall be averaged to give a final measurement result. The number of 
bursts that are averaged shall be sufficient to ensure that the difference between any two final measurement 
results is less than 1 dB. 


c) The measurement shall be made in the operational configuration(s) (occupied bandwidth, EIRPnom) 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 is for the direction of maximum radiation. 


For the purpose of this test the EUT is defined as that part of the outdoor unit which comprises the antenna and its 
flange. The antenna includes 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 


This test 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 as if they were done 
according to the specified method. 


6.4.1.3.3 Method of measurement 
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Figure 10: Test arrangement-antenna transmit gain measurement 


a) The test 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 test signal 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. 


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


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


e) 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) This level shall be recorded on the X-Y plotter.  
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h) The substitution antenna shall be driven in azimuth as in d) and e).  


i) The gain of the EUT shall be calculated from: 


 GEUT = L1 - L2 + C 


where: 


GEUT is the gain of the EUT (dBi); 


L1 is the level obtained with the EUT (dB); 


L2 is the level obtained with the substitution antenna (dB); 


C is the calibrated gain of the substituted antenna at the test frequency (dBi). 


j) The tests in c) to i) shall be repeated with the frequency changed to 14,005 GHz. 


k) The tests in c) to i) shall be repeated with the frequency changed to 14,495 GHz. 


l) The tests in b) 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 this test, the EUT is defined as that part of the outdoor unit which comprises the antenna and its 
flange. The antenna includes 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 


This test 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 as if they were done 
according to the specified method. 


6.4.1.4.3 Test arrangement 
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Figure 11: Test arrangement-antenna transmit radiation pattern measurement 


6.4.1.4.4 Co-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) The frequency of the test signal shall be set to 14,250 GHz. 
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c) The initial 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 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) The EUT shall be aligned to maximize the received signal and the X-Y plotter adjusted to give the maximum 
reading on the chart. 


e) The EUT shall be driven in azimuth to -180°. 


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


g) The tests in d) to f) shall be repeated with the frequency changed to 14,005 GHz. 


h) The tests in d) to f) shall be repeated with the frequency changed to 14,495 GHz. 


i) The tests in b) to h) may be performed simultaneously. 


j) The tests in 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 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) 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) The frequency of the test signal shall be set to 14,250 GHz. 


c) The initial 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 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) The EUT shall be aligned to maximize the received signal and the X-Y plotter adjusted to give the maximum 
reading on the chart. 


e) The EUT shall be driven in elevation to -1°. 


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


g) The tests in d) to f) shall be repeated with the frequency changed to 14,005 GHz. 


h) The tests in d) to f) shall be repeated with the frequency changed to 14,495 GHz. 


i) The tests in b) to h) may be performed simultaneously. 


j) The tests in 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 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 
aligned 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) The frequency of the test signal shall be set to 14,250 GHz. 


c) The initial 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) In order to adjust the X-Y plotter giving the maximum reading on the chart the boresight co-polar receive 
signal shall be used. 


e) The EUT shall be driven in azimuth to -10°. 


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


g) The tests in d) to f) shall be repeated with the frequency changed to 14,005 GHz. 


h) The tests in d) to f) shall be repeated with the frequency changed to 14,495 GHz. 


i) The tests in b) to h) may be performed simultaneously. 


j) The tests in 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. 


6.4.1.4.7 Cross-polar radiation pattern-elevation 


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) The frequency of the test signal shall be set to 14,250 GHz. 


c) The initial 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) In order to adjust the X-Y plotter giving the maximum reading on the chart the boresight co-polar receive 
signal shall be used. 


e) The EUT shall be driven in elevation to -1°. 


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


g) The tests in d) to f) shall be repeated with the frequency changed to 14,005 GHz. 


h) The tests in d) to f) shall be repeated with the frequency changed to 14,495 GHz. 


i) The tests in b) to h) may be performed simultaneously. 
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j) The tests in 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. 


6.4.2 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 Carrier suppression 


6.5.1 Test method 


a) 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. 


b) The EUT shall transmit one modulated carrier continuously, or at its maximum burst rate where applicable, 
centred on 14,250 GHz. 


c) The resolution bandwidth of the spectrum analyser shall be set to 3 kHz. 


d) The " Emissions disabled" radio state shall be obtained by use of the CCMF.  


e) For conducted measurements the maximum residual carrier power density within the nominated bandwidth 
shall be measured and added to the antenna on-axis gain. 


f) 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 Antenna pointing for transmit VSAT 


6.6.1 Test method 


a) Pointing stability: 


- As it 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. 


b) Pointing accuracy capability: 


1) The EUT shall be inspected 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) The adjustment facilities shall be examined to determine both the angular movement possible and the 
means of arresting that movement. 


3) The arresting facility shall be examined to determine its permanency. 


4) The test shall be repeated for the elevation axis. 







 


ETSI 


ETSI EN 301 428 V1.3.1 (2006-02) 47 


c) Polarization angle alignment capability: 


1) The adjustment facilities shall be examined to determine both the angular movement possible and the 
means of arresting that movement. 


2) The arresting facility shall be examined to determine its permanency. 


6.7 Class A Control and Monitoring Functions 


6.7.1 General 


For the purpose of this test 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 EIRPnom. 


6.7.2 Test arrangement 
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Figure 12: General test arrangement for control and monitoring tests for conducted measurements 
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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 be in 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) The type of 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 this shall 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). 


e) 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) The unique identification code for the EUT shall be removed from the CC. 


g) Recognition of this shall 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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j) 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. 


l) 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). 


o) The unique identification code for the CC shall be restored and the EUT shall be able to transmit again after a 
TxE message is received from the CCMF. 


6.7.3.1.2 Test method for external CC 


a) The CC shall be established. 


b) The test described in clause 6.7.7 shall be conducted. 


6.7.4 Processor monitoring 


6.7.4.1 Test method 


a) Each of the processors within the EUT shall, in turn, be caused to fail. 


b) Recognition of each failure in 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). 


e) The failed 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) The frequency generation subsystem shall be caused to fail in respect of: 


1) frequency stability; 


2) output. 


b) Recognition of each failure in 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). 


e) The frequency 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) The EUT shall be in the "in-service" state and a "poll for status" message shall be received from the CCMF a 
CC. 


b) The EUT shall immediately transmit a status message to the CCMF via an internal RC. 


6.7.6.2 Test method for VSAT validation by receiving station(s) for VSAT using 
internal CC 


a) The EUT shall be transmitting. 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) The EUT shall be in the "in-service" state and a "poll for status" message shall be received from the CCMF via 
a CC. 


b) The EUT shall immediately transmit a status message to the CCMF via an 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 shall be received from the CCMF by the EUT. 


b) The EUT shall recognize this as a TxD event. 


c) 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). 


e) 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. 


c) Replace the power supplying the EUT. 


d) The EUT shall enter the out of service state, i.e. no transmission shall be observed on the spectrum analyser. 
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e) 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. 


g) Reset the EUT. 


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. 


j) 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 a VSAT 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 EIRPnom. 


For the purpose of these tests the EUT is the 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 is the greater.  


6.8.1 Test arrangement 
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Figure 14: General test arrangement for control and monitoring tests for radiated measurements 
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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 be in 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. 


c) The power meter and spectrum analyser shall be observed to ascertain that the transmissions have been 
suppressed ("Emissions disabled" radio state). 


d) The failed 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) The frequency generation subsystem within the EUT shall be caused to fail in respect of: 


1) loss of frequency lock (if applicable); 


2) absence of 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 oscilloscope. 


d) The power meter and spectrum analyser shall be observed to ascertain that the transmissions have been 
suppressed ("Emissions disabled" radio state). 


e) The failed 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) The EUT shall be switched off and the STE shall not transmit the CC; 


b) the EUT shall be switched on; 


c) the EUT 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 a manual reset function is implemented the following test shall be performed: 


d) the EUT shall be restored to the "Initial phase" state and the STE shall transmit the CC; 


e) the EUT shall remain in the "Initial phase" state; 


f) the reset function shall be initiated; 


g) within 1 seconds the EUT shall enter the "Non valid" state; 


h) the EUT shall be restored to the "Initial phase" state and the STE shall transmit the CC as well as a TxE; 


i) the EUT shall enter the "Transmission enabled" state; 


j) the reset 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 CC is lost by the EUT after reception of a Transmission Enable command; 


- the CC is lost by the EUT without reception of a Transmission Enable command; 


- the CC is being lost by the EUT and a call is initiated within the Time-Out period T1. 


The Time-Out period T1 used in the tests shall be 10 seconds. 


a) Case where the CC has never been received by the EUT after power-on: 


a1) the EUT shall be switched off and the STE shall not transmit the CC; 


a2) the EUT shall be switched on; 


a3) the EUT shall remain in the "Non valid" state. 


The events from a2) to a3) shall be displayed and verified with the oscilloscope and by measurement of the transmit 
signal. 


b) Case where the CC is lost by the EUT after reception of a Transmission Enable command: 


b1) 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) a transmission request shall 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 CC is lost by the EUT without reception of a "Transmission enabled" state: 


c1) the EUT shall be switched on and the STE shall transmit the CC; 


c2) the EUT shall enter the "Initial phase" state; 


c3) the STE shall stop transmitting the CC; 


c4) the EUT shall enter in the "Non valid" state not later than T1; 


c5) a transmission request shall be initiated and the EUT shall remain in the "Non valid" state. 


The events from c2) to c5) shall be displayed and verified with the oscilloscope and by measurement of the transmitted 
signal. 


d) Case where the CC is being lost by the EUT and a call is initiated within the T1 period: 


d1) 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), a transmission 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. 


a) Transmission enable command: 


a1)  the EUT shall be switched-on and the STE shall transmit the CC; 


a2)  the EUT shall enter the "Initial phase" state; 


a3) a transmission request shall be initiated from the EUT, the EUT shall remain in the "Initial phase" 
state; 


a4)  the STE shall transmit an enable command to the EUT; 


a5)  a transmission request shall be initiated from the EUT; 


a6)  the EUT shall enter the "Transmission enabled" state and shall transmit. 


The events from a2) to a6) 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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b4)  a transmission request shall be initiated from the EUT; 


b5)  the EUT shall remain in the "Transmission disabled" state; 


b6)  the STE shall transmit an enable command; 


b7)  the EUT shall enter either the "Transmission enabled" state or the "Initial phase" state; 


b8)  if the EUT is in the "Transmission enable" state then the test continues with b11); 


b9)  the STE shall transmit a TxE command; 


b10)  the EUT shall enter the "Transmission enable" state; 


b11)  if a transmission request is not active any more then a new transmission request shall be initiated; 


b12)  the EUT shall transmit; 


b13)  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. 


c) Transmission disable command received in the "Initial phase" state: 


c1)  the EUT shall be switched-on and the STE shall transmit the CC; 


c2)  the EUT shall enter the "Initial phase" state; 


c3)  the STE shall transmit a disable command to the EUT; 


c4)  the EUT shall enter the "Transmission disabled" state within 1 second; 


c5)  a transmission request shall be initiated from the EUT; 


c6)  the EUT shall remain in the "Transmission disabled" state; 


c7)  the STE shall transmit an enable command; 


c8)  the EUT shall enter either the "Transmission enabled" state or the "Initial phase" state; 


c9)  if the EUT is in the "Transmission enable" state then the test continues with c12); 


c10)  the STE shall transmit a TxE command; 


c11)  the EUT shall enter the "Transmission enable" state; 


c12)  if a transmission request is not active any more then a new transmission request shall be initiated; 


c13)  the EUT shall transmit; 


c14)  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 shall 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) Case where the CC is being received: 


a1)  the EUT shall be switched-off and the STE shall transmit the CC; 


a2)  the EUT shall be switched-on; 


a3)  the EUT shall not transmit, except the initial bursts; 


a4)  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 where the CC has not been received by the EUT since power-on: 


b1)  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 a VSAT may consist of the replacement of one or several of the following modules: 


a) Antenna subsystem. 


b) High Power Amplifier (HPA). 


c) Up converter. 


d) Low Noise Amplifier (LNA). 


e) 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. 


6.2.1.2.1  Identification 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 proforma in this annex so that it can be used for its 
intended purposes and may further publish the completed EN-RT. 


The EN Requirements table (EN-RT) serves a number of purposes, as follows: 


- it provides a tabular summary of all 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  


(see note) 
Status for  
Tx-VSAT 


with  
class A CMF 


Status for  
Tx-VSAT 


with  
class B CMF 


Status  
for  
Rx-


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  


within the band 
M M   


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 all 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 
This test based on a numerical analysis shall be performed in two stages. 


a) 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. 


b) In the second stage the computed loads shall be applied to the structure. 


The purpose of the numerical analysis is twofold: 


a) 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; 


b) to compute equivalent static loads (force and torque) applied to the critical attachment points of the structures, 
e.g.: 


- reflector-mounting legs fixing point; 


- reflector-struts; 


- LNB- struts. 


Numerical analysis and load applications procedure: 


a) 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 × 105 Pascal). 


b) 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. 


c) It shall be verified with the simulated results that break point limits are not exceeded for any self-contained 
element. 


d) The calculated equivalent static loads shall be applied at any identified critical fixing point of the assembly. 


e) Whilst the loads are applied the outdoor unit shall be observed and any distortion noted. 


f) 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 Družicové pozemské stanice a systémy (SES) - Harmonizovaná EN pokrývající základní požadavky 


článku 3.2 Směrnice R&TTE na koncová zařízení s velmi malou aperturou (VSAT) - Družicové 
pozemské stanice určené pouze pro vysílání, pro vysílání/příjem nebo pouze pro příjem, pracující v 
kmitočtových pásmech 11/12/14 GHz 


Danish Satellitjordstationer og systemer (SES); Harmoniseret standard (EN) for VSAT -terminaler 
satellitjordstationer med sende-, modtage- eller sende/modtagefunktion, der anvender 
frekvensbåndene 11/12/14 GHz, omfattende væsentlige 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 essentiële 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 süsteemid (SES); Mikroantennjaamade (VSAT) harmoneeritud EN; 
R&TTE direktiivi artikli 3.2 põhinõuded raadiosagedusalades 11/12/14 GHz signaali edastust või 
edastust ja vastuvõttu või ainult vastuvõttu võimaldavatele kosmoseside maajaamadele 


Finnish Satelliittimaa-asemat ja -järjestelmät (SES); Yhdenmukaistettu standardi (EN), joka kattaa R&TTE-
direktiivin artiklan 3.2 mukaiset olennaiset vaatimukset taajuusalueilla 11/12/14 GHz toimiville 
lähetykseen, vastaanottoon tai lähetykseen ja vastaanottoon tarkoitetuille VSAT-maa-asemille 


French  
German Satelliten-Erdfunkstellen und -systeme (SES); Harmonisierte EN für Endeinrichtungen mit sehr kleinen 


Öffnungswinkeln (VSAT); Sende-, Empfangs- oder kombinierte Sende-Empfangs-Satelliten-
Erdfunkstellen zum Betrieb in den Frequenzbändern 11/12/14 GHz, die wesentliche Anforderungen 
nach Artikel 3.2 der R&TTE-Richtlinie enthält 


Greek ∆ορυφορικοί Επίγειοι Σταθµοί και Συστήµατα (SES) - Εναρµονισµένο EN για τερµατικό µε κεραία πολύ 
µικρού ανοίγµατος (VSAT) - ∆ορυφορικοί επίγειοι σταθµοί µόνο εκποµπής, εκποµπής-λήψης ή µόνο 
λήψης που λειτουργούν στις ζώνες συχνοτήτων 11/12/14 GHz, για την κάλυψη των ουσιωδών 
απαιτήσεων του άρθρου 3.2 της Οδηγίας R&TTE 


Hungarian Műholdas földi állomások és rendszerek (SES). Harmonizált európai szabvány nagyon kis apertúrájú 
végberendezés (VSAT) számára. Az R&TTE-irányelv 3.2. cikkelyének alapvető követelményeit 
tartalmazó, a 11/12/14 GHz-es frekvenciasávokban működő, csak adás, adás/vétel vagy csak vétel 
céljára való műholdas földi állomások 


Icelandic Gervihnattajarðstöðvar og kerfi (SES); Samræmdur Evrópustaðall um VSAT-endabúnað; 
Sendingarbúnaður, sendingar-/viðtöku- eða eingöngu viðtökubúnaður gervihnattajarðstöðva með 
tíðnisviðin 11/12/14 GHz sem varðar grunnkröfur skv. 2. mgr. 3. gr. í tilskipun 1999/5/EC um 
fjarskiptabúnað og endabúnað 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 Palydovinės Žemės stotys ir sistemos (PŽSS). Darnusis labai mažos apertūros galinės įrangos 
(LMAGĮ) Europos standartas. Esminiai reikalavimai pagal 1999/5/EC direktyvos 3.2 straipsnį, keliami 
tik siuntimo, siuntimo ir (arba) priėmimo arba tik priėmimo palydovinėms Žemės stotims, veikiančioms 
11/12/14 GHz dažnių juostose 


Lithuanian Palydovinės Žemės stotys ir sistemos (PŽSS). Darnusis labai mažos apertūros galinės įrangos 
(LMAGĮ) Europos standartas. Esminiai reikalavimai pagal 1999/5/EC direktyvos 3.2 straipsnį, keliami 
tik siuntimo, siuntimo ir (arba) priėmimo arba tik priėmimo palydovinėms Žemės stotims, veikiančioms 
11/12/14 GHz dažnių juostose 


Maltese Stazzjonijiet Dinjin u Sistemi tas-Satellita (SES); EN armonizzat għal Terminal b"Apertura Żgħira Ħafna 
(VSAT); Stazzjonijiet dinjin tas-satelliti li jittrasmettu biss jew jittrasmettu u jirċievu jew jirċievu biss li 
joperaw fil-meded tal-frekwenzi 11/12/14 GHz li jkopri rekwiżiti essenzjali taħt l-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 
frekvensbåndet 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 dotycząca stacji końcowych z 
antenami o bardzo małej aperturze (VSAT) - Nadawcze, nadawczo-odbiorcze i odbiorcze naziemne 
stacje satelitarne pracujące w zakresach częstotliwości 11/12/14 GHz, spełniające zasadnicze 
wymagania artykułu 3.2 dyrektywy R&TTE 


Portuguese  
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Language EN title 
Slovak Družicové zemské stanice a systémy (SES). Harmonizovaná EN na koncovú stanicu s veľmi malou 


apertúrou (VSAT). Družicové zemské stanice určené len na vysielanie, vysielanie/príjem alebo len na 
príjem, pracujúce vo frekvenčných pásmach 11/12/14 GHz, vzťahujúce sa na základné požiadavky 
podľa článku 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, 
delujoče v frekvenčnih pasovih 11/12/14 GHz - ki zajema bistvene zahteve člena 3.2 direktive R&TTE 


Spanish  
Swedish Satellitjordstationer och system (SES); Harmoniserad EN för terminal med mycket liten apertur 


(VSAT); Satellitjordstationer för endast sändning, sändning/mottagning eller endast mottagning, som 
arbetar i frekvensbanden 11/12/14 GHz omfattande 
väsentliga 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 members and non-members, and can be found 
in ETSI SR 000 314: "Intellectual Property Rights (IPRs); Essential, or potentially Essential, IPRs notified to ETSI in 
respect of ETSI standards", which is available from the ETSI Secretariat. Latest updates are available on the ETSI Web 
server (http://ipr.etsi.org). 


Pursuant to the ETSI IPR Policy, no investigation, including IPR 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 EMC Directive 2004/104/EC [i.8] respectively. 


The motor vehicle EMC Directive 2004/104/EC [i.8], is a type approval Directive, and contains in its annexes, all 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 I, 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 are related to immunity related functions (annex I, clause 2.1.12) of the motor vehicle, are subject to 
type approval requirements of the Directive 2004/104/EC [i.8]. 


The present document only deals with equipment of category a) subject to the requirements set out below. 


Annex I, 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 EMC 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. 



http://webapp.etsi.org/IPR/home.asp
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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 requirements for EMC emission and immunity have been placed in the common part, 
which is the present document. 


• Separate parts have been developed to cover specific product related radio equipment test conditions, test 
arrangements, performance assessment, performance criteria, etc. 


• A clause is included in each of the specific radio parts, entitled "special conditions", which is used 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, as identified below: 


Part 1: "Common technical requirements"; 


Part 2: "Specific conditions for radio paging equipment"; 


Part 3: "Specific conditions for Short-Range Devices (SRD) operating on frequencies between 9 kHz and 
40 GHz"; 


Part 4: "Specific conditions for fixed radio links, Broadband Data Transmission System Base stations, ancillary 
equipment and services"; 


Part 5: "Specific conditions for Private land Mobile Radio (PMR) and ancillary equipment (speech and 
non-speech)"; 


Part 6: "Specific conditions for Digital Enhanced Cordless Telecommunications (DECT) equipment"; 


Part 7: "Specific conditions for mobile and portable radio and ancillary equipment of digital cellular radio 
telecommunications systems (GSM and DCS)"; 


Part 8: "Specific conditions for GSM base stations"; 


Part 9: "Specific conditions for wireless microphones, similar Radio Frequency (RF) audio link equipment, 
cordless audio and in-ear monitoring devices"; 


Part 10: "Specific conditions for First (CT1 and CT1+) and Second Generation Cordless Telephone (CT2) 
equipment"; 


Part 11: "Specific conditions for terrestrial sound broadcasting service transmitters"; 


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)"; 


Part 13: "Specific conditions for Citizens' Band (CB) radio and ancillary equipment (speech and non-speech)"; 


Part 14: "Specific conditions for analogue and digital terrestrial TV broadcasting service transmitters"; 


Part 15: "Specific conditions for commercially available amateur radio equipment"; 


Part 16: "Specific conditions for analogue cellular radio communications equipment, mobile and portable"; 


Part 17: "Specific conditions for Broadband Data Transmission Systems"; 


Part 18: "Specific conditions for Terrestrial Trunked Radio (TETRA) equipment"; 


Part 19: "Specific conditions for Receive Only Mobile Earth Stations (ROMES) operating in the 1,5 GHz band 
providing data communications"; 


Part 20: "Specific conditions for Mobile Earth Stations (MES) used in the Mobile Satellite Services (MSS)"; 
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Part 22: "Specific conditions for ground based VHF aeronautical mobile and fixed radio equipment"; 


Part 23: "Specific conditions for IMT-2000 CDMA, Direct Spread (UTRA and E-UTRA)) Base Station (BS) 
radio, repeater and ancillary equipment"; 


Part 24: "Specific conditions for IMT-2000 CDMA Direct Spread (UTRA and E-UTRA) for Mobile and portable 
(UE) radio and ancillary equipment"; 


Part 25: "Specific conditions for CDMA 1x spread spectrum Mobile Stations and ancillary equipment"; 


Part 26: "Specific conditions for CDMA 1x spread spectrum Base Stations, repeaters and ancillary equipment"; 


Part 27: "Specific conditions for Ultra Low Power Active Medical Implants (ULP-AMI) and related peripheral 
devices (ULP-AMI-P)"; 


Part 28: "Specific conditions for wireless digital video links"; 


Part 29: "Specific conditions for Medical Data Service Devices (MEDS) operating in the 401 MHz to 402 MHz 
and 405 MHz to 406 MHz bands"; 


Part 31: "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)"; 


Part 32: "Specific conditions for Ground and Wall Probing Radar applications"; 


Part 33: "Specific conditions for Ultra Wide Band (UWB) communications devices"; 


Part 34: "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 requirements 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 criteria for 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, commercial and light industrial environment; or 


• TR 101 651 [i.6] for the telecommunication centre environment; or 


• ISO 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. a radar 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. 


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 the initial introduction of a new radio service or a special 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 EMC requirements set out in the present document. 


In all cases where a radio 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 a result of the application of the tests called for in the present 
document. 


NOTE: Radio equipment 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 hyperlinks included 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] ISO 7637-2 (2004): "Road vehicles - Electrical disturbances from conduction and coupling - 
Part 2: Electrical transient conduction along supply lines only". 


[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)". 



http://docbox.etsi.org/Reference
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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, commercial 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". 


[i.7] IEC 60050-161: "International Electrotechnical Vocabulary. Chapter 161: Electromagnetic 
compatibility". 


[i.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] IEEE 1284 (2000): "IEEE Standard Signaling Method for a Bidirectional Parallel Peripheral 
Interface for Personal Computers". 


[i.12] IEEE 1394.1 (2004): "IEEE Standard for High Performance Serial Bus Bridges". 


[i.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 a receiver or transmitter 


NOTE: It is considered as an ancillary equipment (apparatus) if: 


� the equipment is intended for use in conjunction with a receiver 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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� the equipment cannot be used on a stand alone basis to provide user functions independently of a 
receiver or transmitter; and 


� the receiver 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 is not 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 a fixed location and powered 
directly or indirectly (e.g. via an 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 the individual 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 disturbance): electromagnetic disturbance, the effects of which on a particular 
device or equipment cannot be resolved into a succession of distinct effects 


NOTE: See IEC 60050-161 [i.7]. 


Electrical/Electronic Sub-Assembly (ESA): electrical and/or electronic device or set(s) of devices intended to be part 
of a vehicle, 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: In the case of integral antenna equipment, this port is inseparable from the antenna port. 


host equipment: any equipment which has a complete user functionality when not connected to a radio 
communications equipment, and to which this radio equipment 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: This also covers any 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 use in 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 


 


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 carriers in 
common active RF components simultaneously in a declared RF bandwidth, where at least one carrier is of a different 
radio access technology than the other carrier(s) 


 


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 electromagnetic environment 


NOTE 1: For example, any connection point on an equipment intended for connection of cables to or from that 
equipment is considered as a port (see figure 3). 
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Figure 3: Examples of ports 


NOTE 2: An interface, which uses optical fibre, is not a port for the purposes of testing because it does not interact 
with the electromagnetic 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 


Radio 
digital unit 


Standard 1 Radio unit  


Standard 1+2 
Radio 
digital unit 


Standard 2 


Antenna port Communication port(s) 
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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), is not 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 a time interval short compared with the time-scale of interest 


NOTE: See IEC 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 square 
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. The test 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 removable 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 as a 
coaxial 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 a communication 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 removable 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 a receiver performance which meets the relevant specified performance criteria, measured while the power 
amplifiers generating the EM disturbance are switched on, but without excitation. This increased 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 via an 
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 camera to read a display). 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 frequencies in 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 a frequency 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, there is 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 is increased 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. The test is 
repeated with the frequency of the test signal decreased by the same amount. 


If the receiver is then in 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 criteria in either or both frequency offset cases, the 
phenomena is 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. 


5 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 EMC exposure; 


• the intended 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; 


• the type 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; 


• the ancillary 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 
telecommunication/signal/control. Power ports shall further be classified as AC or DC power; 


• the bandwidth of the IF filter immediately preceding the demodulator; 


• the method to be used to verify that a communication link is established and maintained (if appropriate); 


• the operating frequency bands over which the equipment is intended 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 basis, 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 EMC 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; 


• the intended functions of the relevant type of the EUT which shall be in accordance with the documentation 
accompanying the equipment; 


• suitable pass/fail criteria for the relevant type of the EUT; 


• 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 EMC 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 


• equipment for vehicular use (e.g. mobile equipment); or 


• equipment for portable use (e.g. portable equipment); 


taking into account the definitions in clause 3.1. 







 


ETSI 


ETSI EN 301 489-1 V1.9.2 (2011-09) 19 


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 a vehicle shall additionally be considered as equipment for 
vehicular use; 


• 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 fails immunity tests. 


For the purpose of the present document four categories of performance criteria apply: 


• performance criteria for continuous phenomena applied to transmitters; 


• performance criteria for transient phenomena applied to transmitters; 


• performance criteria for 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 criteria for 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 loss of 
function is allowed below a permissible performance level specified by the manufacturer when the apparatus is 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 loss is 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. 
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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 criteria for transient phenomena shall apply. 


After the test, the apparatus shall continue to operate as intended. No degradation of performance or loss of function is 
allowed below a permissible performance level specified by the manufacturer, when the apparatus is 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 electromagnetic 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 loss is 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 
in clauses 6.1 and 6.2. 


6.4 Performance criteria for ancillary equipment tested on a 
stand alone basis 


If ancillary equipment is intended 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 
in clauses 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 is used in 
a stand-alone basis it 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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7.1 EMC emission 


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 


ancillary 
equipment for 


fixed use  
(e.g. base station 


equipment) 


Radio and ancillary 
equipment for 
vehicular use 
(e.g. mobile 
equipment)  


Radio and 
ancillary 


equipment for 
portable use 


(portable 
equipment) 


clause  
in the present 


document 


radiated 
emission 


enclosure of 
ancillary equipment 


applicable for 
stand alone testing 


applicable for stand 
alone testing 


applicable for stand 
alone testing 


8.2 


conducted 
emission 


DC power 
input/output port 


applicable applicable not applicable 8.3 


conducted 
emission 


AC mains 
input/output port 


applicable not applicable not applicable 8.4 


harmonic current 
emissions 


AC mains input port applicable not applicable not applicable 8.5 


voltage 
fluctuations and 


flicker 


AC mains input port applicable not applicable not applicable 8.6 


conducted 
emission 


telecommunication 
port 


applicable not applicable not applicable 8.7 


 


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 


ancillary 
equipment for 


fixed use 
(e.g. base station 


equipment) 


Radio and ancillary 
equipment for 
vehicular use 
(e.g. mobile 
equipment)  


Radio and 
ancillary 


equipment for 
portable use 


(portable 
equipment) 


clause  
in the present 


document 


RF 
electromagnetic 


field  
(80 MHz to 
1 000 MHz  


and 1 400 MHz 
to 2 700 MHz) 


enclosure applicable applicable applicable 9.2 


electrostatic 
discharge 


enclosure applicable not applicable applicable 9.3 


fast transients 
common mode 


signal, 
telecommunication 
and control ports, 
DC and AC power 


ports 


applicable not applicable not applicable 9.4 


RF common 
mode 0,15 MHz 


to 80 MHz 


signal, 
telecommunication 
and control ports, 
DC and AC power 


ports 


applicable applicable not applicable 9.5 
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Phenomenon Application Equipment test requirement Reference 
  Radio and 


ancillary 
equipment for 


fixed use 
(e.g. base station 


equipment) 


Radio and ancillary 
equipment for 
vehicular use 
(e.g. mobile 
equipment)  


Radio and 
ancillary 


equipment for 
portable use 


(portable 
equipment) 


clause  
in the present 


document 


transients and 
surges 


DC power input 
ports 


not applicable applicable not applicable 9.6 


voltage dips and 
interruptions 


AC mains power 
input ports 


applicable not applicable not applicable 9.7 


surges, line to 
line and line to 


ground  


AC mains power 
input ports, 


telecommunication 
ports 


applicable not applicable not applicable 9.8 


 


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; 


• where radio equipment is provided with an integral antenna, it shall be tested with the antenna fitted in a 
manner typical of normal intended use, unless declared as a removable antenna; 


• 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 a large 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; 


• 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 


This test is only applicable to ancillary equipment not incorporated in the radio equipment 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. 


This test 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 limits given in 
EN 55022 [1] may be used. 


8.3 DC power input/output ports 
This test 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 m in 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 cable is longer 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 
is less than or equal to 3 m in length, then the measurement can be limited to the DC power input port of that power 
converter only. If this DC power cable is longer than 3 m, then the measurement shall additionally be performed on the 
DC power port of the mobile radio and/or ancillary equipment. 


This test 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 a transmitter operating at 
frequencies below 30 MHz, then the exclusion band for transmitters applies (see clause 4.3) for measurements in the 
transmit mode of operation. 


For emission measurements on DC output ports the relevant port shall be connected via an AMN/AN to a load drawing 
the rated current of the source. 
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8.3.3 Limits 


The equipment shall meet the limits below 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) 
(dBµV) 


Limit (average) 
(dBµV) 


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) 
(dBµV) 


Limit (average) 
(dBµV) 


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 
This test is applicable for radio equipment and/or ancillary equipment for fixed use powered by the AC mains. 


This test 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 its internal 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 a transmitter operating at 
frequencies below 30 MHz, then the exclusion band for transmitters applies (see clause 4.3) for measurements in the 
transmit mode of operation. 


For emission measurements on AC output ports of the EUT the relevant port shall be connected via an AMN to a load 
drawing the rated current of the source. In case where the AC output port is directly connected (or via a circuit 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 below 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 
This test is applicable for radio equipment and/or ancillary equipment for fixed use which have telecommunication 
ports. 


This test 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 


This test 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 a transmitter operating at 
frequencies below 30 MHz, then the exclusion band for transmitters applies (see clause 4.3) for measurements in 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 limits given in 
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; 


• if the equipment 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; 


• where radio equipment is provided with an integral antenna, it shall be tested with the antenna fitted in a 
manner typical of normal intended use, unless declared as a removable antenna; 


• 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; 


• if the equipment has a large 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 
in length 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) 


This test is applicable for radio equipment and associated ancillary equipment. 


This test 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. 


9.2.1 Definition 


This test assesses the ability of the EUT to operate as intended in the presence of a radio 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 evaluation of test results shall apply: 


• the test 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; 


• 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; 


• 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); 


• the frequencies 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 a receiver or transmitter in which case the corresponding performance 
criteria above shall apply. 


9.3 Electrostatic discharge 
This test is applicable for radio equipment and associated ancillary equipment. 


This test 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. 


9.3.1 Definition 


This test assesses the ability 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 all 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 a receiver or transmitter in which case the corresponding performance 
criteria above shall apply. 


9.4 Fast transients, common mode 
This test shall be performed on the AC mains power port (if any) of radio equipment and associated ancillary 
equipment. 


This test 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 this test is not carried out on any port because the manufacturer declares that it is not intended to be used with 
cables longer than 3 m, a list of ports, which were not tested for this reason, shall be included in the test report. 


This test 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 ability 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: 


• the test level for signal ports, telecommunication ports, and control ports shall be 0,5 kV open circuit voltage 
at a repetition 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]; 


• the test level 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 a receiver or transmitter in which case the corresponding performance 
criteria shall apply. 


9.5 Radio frequency, common mode 
This test shall be performed on the AC mains power port (if any) of radio equipment and associated ancillary 
equipment. 


This test 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 this test is not carried out on any port because the manufacturer declares that it is not intended to be used with 
cables longer than 3 m, a list of ports, which were not tested for this reason, shall be included in the test report.  


This test 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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9.5.1 Definition 


This test assesses the ability of the EUT to operate as intended in the presence of a radio 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 evaluation of test results shall apply: 


• the test level shall be severity level 2 as given in EN 61000-4-6 [6] corresponding to 3 V rms unmodulated. 
The test 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; 


• the test 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; 


• the injection method to be used shall be selected according to the basic standard EN 61000-4-6 [6]; 


• responses on receivers or 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, unless the 
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 use in vehicles. 


These tests shall be performed on a representative configuration of the mobile radio equipment, the associated ancillary 
equipment, or a representative 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 ports in a vehicular environment. 


9.6.2 Test method 


The test method shall be in accordance with ISO 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 ISO 7637-2 [8], applying pulses 1, 2a, 2b, 3a, 3b, and 4, using immunity 
test level III. 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 3a and 3b for 20 minutes each. 


9.6.3 Performance criteria 


For transmitters pulse 3a and 3b 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 pulse 1, 2a, 2b, and 4 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), 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 3a and 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 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), with the exception that a 
communication link need not to be maintained during the EMC 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, unless the 
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 
This test 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 evaluation of test results shall apply. 


The test method shall be in accordance with EN 61000-4-11 [7]. 


The test levels shall be: 


• voltage dip: 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); 


• voltage interruption: 0 % residual voltage for 250 cycles (at 50 Hz). 


9.7.3 Performance criteria 


For a voltage 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 phenomena for 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); 


• 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 a receiver or transmitter in which case the 
corresponding performance criteria above shall apply. 


For a voltage 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; 


• 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 a receiver or transmitter in which case the 
corresponding performance criteria above shall apply. 


9.8 Surges 
This test shall be performed on the AC mains power input port (if any) of radio equipment and associated ancillary 
equipment. 


This test 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 a representative 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 


The test 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 
0,5 kV line to 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 μs 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 
line to 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 μs pulse as defined in EN 61000-4-5 [5]. 


9.8.2.3 Test method for mains ports 


The test level for ac mains power input ports shall be 2 kV line to ground, and 1 kV line to 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 μs pulse as defined in EN 61000-4-5 [5]. 


9.8.3 Performance criteria 


For transmitters the performance criteria for transient 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 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). 


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 a receiver 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, 
as follows: 


• it provides a statement of all the essential requirements in 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 (a) 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 applies in 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; 


• it qualifies each test procedure to be either: 


- Essential: meaning that it is included 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 is illustrative 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 Test 
Specification 


No Description Reference: 
Clause No U/C Condition Reference: 


Clause No 
1 Enclosure of ancillary 


equipment measured on a 
stand alone basis 


8.2 U  8.2 


2 DC power input/output ports 8.3 C Only where equipment has DC 
power input and/or output ports 


8.3 


3 DC power input ports 8.3 C Only for equipment intended to 
be used in a vehicular 
environment and powered from 
the vehicle power supply 


8.3 


4 AC mains power 
input/output ports 


8.4 C Only where equipment has AC 
mains power input and/or 
output ports 


8.4 


5 Harmonic current emission  
(AC mains input port) 


8.5 C Only where equipment has AC 
mains power input ports 


8.5 


6 Voltage fluctuations and 
flicker  
(AC mains input ports) 


8.6 C Only where equipment has AC 
mains power input ports 


8.6 


7 Telecommunication ports 8.7 C Only where equipment has 
telecommunications ports 


8.7 


8 Radio frequency 
electromagnetic field 
(80 MHz to 1 000 MHz and 
1 400 MHz to 2 700 MHz) 


9.2 U  9.2 


9 Electrostatic discharge 9.3 U  9.3 
10 Fast transients common 


mode 
9.4 U  9.4 


11 Radio frequency common 
mode 


9.5 U  9.5 


12 Transients and surges in 
the vehicular environment 


9.6 C Only where compliance to 
Directive 2004/104/EC [i.8] is 
required 


9.6 


13 Voltage dips and 
interruptions 


9.7 C Only where equipment has AC 
mains power input ports 


9.7 


14 Surges, line to line and line 
to ground 


9.8 C Only where equipment has AC 
mains power input ports and/or 
telecommunications ports 


9.8 


15 Broadband electromagnetic 
interference (emissions) 
generated by the ESA 


B.2.1 C Only where compliance to 
Directive 2004/104/EC [i.8] is 
required 


B.2.1 


16 Narrow-band 
electromagnetic 
interference (emissions) 
generated by the ESA 


B 2.2 C Only where compliance to 
Directive 2004/104/EC [i.8] is 
required 


B.2.2 


17 Immunity of the ESA to 
transient disturbances 
conducted along the supply 
lines 


B 2.3 C Only where compliance to 
Directive 2004/104/EC [i.8] is 
required 


B.2.3 


18 Conducted disturbances 
(emissions) caused by the 
ESA 


B 2.4 C Only where compliance to 
Directive 2004/104/EC [i.8] is 
required 


B.2.4 
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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 is to 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 a technical 
requirement which is classified "conditional". 


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 all tests classified "E" 
as specified with satisfactory outcomes is a necessary condition for a presumption of conformity. 
Compliance with requirements associated with tests classified "O" or "X" is a necessary 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 
previous field is "X") this field 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 I, clause 6.5. The method of 
measurement is described in annex VII. 


The tests shall normally be performed according to CISPR 25 [10], clause 6 in an Absorber Lined Shielded Enclosure 
(ALSE). As an alternative 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. 


The limit values are set out in annex I, 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 this definition 2.1.5 in annex I 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 electromagnetic interferences are found in annex I, clause 6.6. The method of 
measurement is described in annex VIII. 


The tests shall normally be performed according to CISPR 25 [10], clause 6 in an Absorber Lined Shielded Enclosure 
(ALSE). As an alternative an Open Area Test Site (OATS), which complies with the requirements of 
EN 55016-1-4 [i.9] may be used. 
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The ESA shall be tested in normal operation mode. 


The limit values are set out in annex I, 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])." 


unquote. 


Radio equipment and its associated ancillary equipment may generate narrow-band emission (spurious emission) in the 
meaning of this definition 2.1.6 in annex I of Directive 2004/104/EC [i.8]. 


B.2.2.1 Narrow-band spurious emissions of RF transmitters 


For RF transmitters, it is not necessary to perform this test 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 this test 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 I, 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 ESAs to transient disturbances conducted along the supply lines are found in 
annex I, clause 6.8. The test method is described in annex X. 


The test is performed according to ISO 7637-2 [8], applying the test pulses 1, 2a, 2b, 3a, 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 
are found 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 I, clause 6.9. The test method is described in 
annex X. 


The measurement is performed according to ISO 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 this test 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 a radio and/or a 
telecommunication function. Examples to be covered include products containing multiple radio technologies, radio in 
IT equipment, radio in domestic equipment, etc. 


This annex covers combined products, which are subject to the provisions of the R&TTE Directive [i.1] as a result of 
this combination. 


The purpose of this annex is: 


• 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 criteria for this type of 
equipment; 


This annex does not apply to: 


• single custom built products that are tailored to a specific customer quotation; 


• 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 previously 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 there is 
insufficient information to make an evaluation, or where the results of the evaluation are unclear. 


C.1.1 Emissions 
It is recognized 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 EMC 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 EMC standards for the other products contained within the 
combined equipment. 


Where one or more of the products is a radio the exclusion band details shall be taken from the harmonized radio 
product EMC standard and taken into account and applied during the EMC 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 no 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 is recognized that the individual products which make up the combined equipment may have been assessed to 
different harmonized EMC 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; 


• 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 a radio the exclusion band details shall be taken from the harmonized radio 
product EMC standard and be taken into account and applied during the EMC 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 
maintained 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 a radio, loss of link or degradation of performance shall not be considered as a 
non-compliance if this is due to a narrow band receiver response as defined in the relevant radio EMC product 
harmonized standard. For combined equipment containing 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 equipment is made up from one or more products connected to, but not physically incorporated into 
another product, then the EMC assessment may be carried out using one of the following options: 


• where the 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 
clauses C.1.1 and C.1.2; 


• where the 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 a typical 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 parts in 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 ports in the 
harmonized EMC standards for the other products/functions contained within the combined equipment. 


Where one or more of the functions is a radio the exclusion band details shall be taken from the relevant harmonized 
radio product EMC standard and applied during the EMC 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 no 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 EMC 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: 


• 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 equipment. 
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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 functions is a radio, the exclusion band details shall be taken from the relevant harmonized 
radio product EMC standard and applied during the EMC assessment of the combined equipment. 


Where the combined equipment relies on one or more communications links for its operation, then these links shall be 
maintained during immunity testing in accordance with the relevant harmonized EMC standards, and any degradation 
of performance shall be in accordance with the manufacturers' declaration. 


For a combined equipment containing a radio, loss of link or degradation of performance shall not be considered as a 
non-compliance if this is 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 subsequent 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 EMC 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 simultaneous in 
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 criteria is required for the combined 
equipment. This may be developed 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 


Typically this situation exists where a baseband amplifier is used to feed multiple radio front ends that may be located 
in a different location to the baseband amplifier. In this situation and in a manner similar to that described in 
clause C.2.2 the individual 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 a larger number of languages 
for the translation 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. 



http://portal.etsi.org/eapproval/TranslationListView.aspx?WKI_ID=30979&ACTION_NB=20110816
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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 members and non-members, and can be found 
in ETSI SR 000 314: "Intellectual Property Rights (IPRs); Essential, or potentially Essential, IPRs notified to ETSI in 
respect of ETSI standards", which is available from the ETSI Secretariat. Latest updates are available on the ETSI Web 
server (http://webapp.etsi.org/IPR/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], 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") 
(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 criteria for 
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 a specific reference, subsequent revisions do not apply. 


•  For a non-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); 
ElectroMagnetic 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. 



http://docbox.etsi.org/Reference





 


ETSI 


ETSI EN 301 489-12 V1.2.1 (2003-05) 7  


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 ES is in 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 ES is in 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 a carrier-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 ES is in 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) a special test equipment to put the ES terminal 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 a communications link shall be established and the wanted input 
signal shall be applied to the Radio Frequency (RF) input of the receiver via the 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.  
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5 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 assess it. 


This information 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. 


 


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) the power meter measures the output power and is used to confirm the transmission disabled, carrier-on and 
carrier-off states and output level consistency; 


b) the frequency counter measures the centre frequency of the radiated carrier in the absence of modulation; 


c) the spectrum analyser measures the bandwidth of the transmission; 


d) the test receiver is used to demodulate the transmitted signal; 


e) the two QTMA are used in conjunction with each other to assess the quality of transmission; 


f) the test transmitter is used 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) the quality of transmission observed is no worse than that declared by the manufacturer (clause 5.1); 


b) the EUT is able to be placed in the transmission disabled state, and does not leave that state without being 
commanded; 


c) when the EUT is in the transmission disabled state there is no change in the signal level; 


d) when the EUT is in the carrier-on state there is no change in the signal level or frequency; 


e) when the EUT is in the carrier-off state there is no increase of the signal level; 


f) for ESs capable of transmitting, under no circumstances does the transmitter operate unintentionally during the 
test; 


g) the EUT operates as intended with no loss of user control functions, stored data and the communications link. 
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6.2 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 specifications if the following conditions are met:  


- during and after the series of individual exposures: 


a) the EUT is able to be placed in the transmission disabled state, and does not leave that state without 
being commanded; 


b) when the EUT is in the transmission disabled state there is no change in the signal level; 


c) when the EUT is in the carrier-on state there is no change in the signal frequency or increase of the signal 
level; 


d) when the EUT is in 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 exposures the EUT shall operate as 
intended with no loss of user control functions or stored data and the communications link shall remain 
maintained.  


6.3 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) the quality of transmission observed is no worse than that declared by the manufacturer (clause 5.1); 


b) 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; 


c) when the EUT is in the transmission disabled state there is no change in the signal level; 


d) when the EUT is in the carrier-on state there is no change in the signal level or frequency; 


e) when the EUT is in the carrier-off state there is no increase of the signal level; 


f) for ESs capable of transmitting, under no circumstances does the transmitter operate unintentionally during the 
test; 


g) 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 special 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  
EN 301 489-1 [1] 


Special product-related conditions, additional to or modifying the test 
conditions in EN 301 489-1 [1], clause 8 


8.2.3 Limits; Enclosure of 
ancillary equipment 
measured on a stand alone 
basis 


The requirements for radiated emission from the enclosure port is applicable 
to the complete system. 
The transmit carrier frequency and the receive carrier frequency shall be 
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 special conditions set out in table 2, relate to the immunity test methods and performance criteria used in 
EN 301 489-1 [1], clause 9. 
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Table 2: Special conditions for EMC immunity tests 


Reference to clauses  
in EN 301 489-1 [1] 


Special product-related conditions, additional to or modifying the test 
conditions in EN 301 489-1 [1], clause 9 


9.3.3 Performance criteria; 
Electrostatic discharge 


The performance criteria TA (clause 6.2) shall apply to grade A ES. The 
performance criteria TB (clause 6.3) shall apply to grade B ES 


9.4.3 Performance criteria; Fast 
transient, common mode 


The performance criteria TA (clause 6.2) shall apply to grade A ES. The 
performance criteria TB (clause 6.3) shall apply to grade B ES 


9.7.3 Performance criteria; 
Voltage dips and 
interruptions 


a) for a voltage dip corresponding to a reduction of the supply voltage of 
 30 % for 10 ms, the performance criteria C (clause 6.1) shall apply; 
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; 
Surges 


The performance criteria TA (clause 6.2) shall apply to grade A ES. The 
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 
(VSATs) 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 VSATs. 


These VSATs 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, 
allocated 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 VSATs 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 VSATs 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 VSATs 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 applies to transmit only and also to transmit and receive Very Small Aperture Terminals 
(VSATs) 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 VSATs. 


These VSATs 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° spacing; 


- designed usually for unattended operation; 


- antenna diameter not exceeding 7,3 m, or equivalent corresponding aperture. 


These VSATs 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 VSATs 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° spacing; 


- designed usually for unattended operation; 


- antenna diameter not exceeding 7,3 m or equivalent corresponding aperture. 
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These VSATs 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° spacing; 


- 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 a return 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 is in 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 is in the frequency band allocated 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 always 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 applies to the SIT in all 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 (SUTs) 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 SUTs. 


These SUTs have the following characteristics: 


- reception is in the frequency band allocated to the Fixed Satellite Service (FSS) on a primary basis from 
19,70 GHz to 20,20 GHz; 


- transmission is in the frequency band allocated to the Fixed Satellite Service (FSS) on a primary basis from 
29,5 GHz to 30,0 GHz; 


- these SUTs 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 applies to the SUT in all 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 (SUTs) 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 SUTs. 


These SUTs have the following characteristics: 


- reception is in 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 SUTs 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 applies to the SUT in all 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 tjenester; Del 12: Særlige krav til jordstationer i frekvensområdet 4 GHz til 30 
GHz for terminaler med lille åbnings-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 Sähkömagneettinen yhteensopivuus ja radiospektriasiat (ERM); sähkömagneettinen yhteensopivuus 
standardi (EMC) radiolaitteille ja järjestelmille; Osa 12: Erityisehdot pienikokoisille interaktiivisille 
satelliittimaa-asemille (VSAT), jotka toimivat taajuusvälillä 4 GHz –30 GHz kiinteässä 
satelliittilikenteessä (FSS) 


French CEM et spectre radioélectrique (ERM); Compatibilité électromagnétique pour les équipements de 
communication radio et services; Partie 12: Conditions particulières 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 Verträglichkeit und Funkspektrumsangelegenheiten (ERM); Elektromagnetische 
Verträglichkeit für Funkeinrichtungen und -dienste (EMV); Teil 12: Spezifische Bedingungen für 
interaktive Erdfunkstellen (Endeinrichtungen) mit sehr kleinem Öffnungswinkel für den Einsatz im 
satellitengestützten festen Funkdienst (FSS) zwischen 4 GHz und 30 GHz 


Greek Ηλεκτρο µαγνητική συ µβατότητα και θέ µατα ραδιοφάσ µατος (ERM); Πρότυπο ηλεκτρο µαγνητικής 
συ µβατότητας (EMC) για ραδιοεξοπλισ µό και ραδιοϋπηρεσίες; Μέρος 12: Είδιες συνθήκες για 
διαδραστικούς δορυφορικούς επίγειους σταθ µούς µε τερ µατικά µε κεραία πολύ µικρού ανοίγ 
µατος,που λειτουργούν στην περιοχή συχνοτήτων µεταξύ 4 GHz και 30 GHz στη σταθερή δουφορική 
υπηρεσία 


Italian Compatibilità elettromagnetica e Questioni relative allo spettro delle radiofrequenze (ERM); Norma di 
compatibilità 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 Kompatybilność elektromagnetyczna  i zagadnienia widma radiowego (ERM). Norma kompatybilności 
elektromagnetycznej (EMC) dotycząca urządzeń i systemów radiowych. Część 12: Wymagania 
szczegółowe dotyczące stacji końcowych z antenami o bardzo małej aperturze oraz interaktywnych 
naziemnych stacji satelitarnych pracujących w zakresach częstotliwości pomiędzy 4 GHz a 30 GHz 
w satelitarnej służbie stałej (FSS) 


Portuguese Assuntos de espectro radioeléctrico e compatibilidade electromagnética (ERM); norma de 
compatibilidade electromagnética (EMC) para equipamento de rádio e serviços; parte 12: condições 
específicas para terminais de abertura muito pequena, estações terrenas interactivas operadas nas 
faixas de frequência entre 4 GHz e 30 GHz no serviço fixo de satélite (FSS) 


Spanish Compatibilidad electromagnética y cuestiones de espectro de radiofrecuencia (ERM) estándar de 
Compatibilidad Electromagnética (EMC) para equipos y servicios radio; Parte 12: Condiciones 
específicas para terminales de muy pequeña 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 radiospektrumfrågor (ERM); Elektromagnetisk 
kompatibilitetsstandard (EMC) för radioutrustning och tjänster; Del 12: Specifika villkor för interaktiva 
satellitjordstationer för terminal med mycket liten apertur, som arbetar i frekvensområden mellan 4 
GHz och 30 GHz in den fasta satellittjänsten (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 administrations. 


2 REQUIREMENT FOR AN ERC DECIS ION 


In order to provide a clear regulatory framework fo r 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 spectrum available 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 h igh 


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 implementation of the FS.  


Satellite systems are also a key medium for delivery of future telecommunication services, enabling 


communicat ion 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 SCOPE OF THE ERC DECIS ION 


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 g iven to FSS and BSS, to balance the need of FS and 


FSS/BSS in this frequency range.







ERC/DEC/(00)08 
Page 2 


 


 


ERC Decision  
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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 (s pace-to-earth) 


 


(ERC/DEC(00)08) 


 


 


“The European Conference of Postal and Telecommunicat ions 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) that a large number of fixed service systems have already been deployed in CEPT countries in the  


 10.7 - 11.7 GHz band according to ERC Recommendation 12-06;  


d) that the future use of the fixed  service in  the band 10.7 - 11.7 GHz is of v ital importance to provide Europe’s 


telecommunication infrastructure; 


e) that the band 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 operat e in this frequency 


range, which intend to deploy large numbers of user terminals;  


g) that a high 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 mit igation 


techniques can improve the sharing in the band 10.7 - 11.7 GHz;  


i) that sharing 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 admin istrations 


due to the extensive deployment of existing terrestrial and satellite services and the desire to utilise the 


spectrum to maximum efficiency by promoting the use of frequency sharing techniques; 
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DECIDES 


1. that in the 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 admin istrations shall to the extent practicable, take measures to protect uncoordinated FSS terminals 


from new 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 implemented.”  


 


 


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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Authorized Test Entity organizations (ATEs) witness testing of equipment submitted by 


manufacturers pursuing Type Approvals from one or more Satellite System Operators, according 
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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)  


 Define a complete set of mutually-recognized tests for each equipment level (“MRA Testing”)  


 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”)  


 Define a process for the GVF to authorize test witnesses (“Authorized Test Entities”)  


 Define the overall process for an initial Satellite System Operator Type Approval (“SSOTA”) 


 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 witness 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  


 Ensure that the manufacturer’s measurements are accurate and complete  


 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.  
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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: 


 Co-pol patterns 


 Cross-pol patterns  


 Axial ratio 


 Cross-pol discrimination (XPD) 


 Antenna temperature profile 


 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 


 G/T 


 EIRP and frequency stability 


 Spurious oscillations  


 Spectrum purity 


 Amplitude response 


 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  


 Signal bandwidth 


 Spurious emissions  


 BER vs. Eb/No 
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3 ATE Responsibilities 
 


The following table summarizes the key responsibilities of an ATE according to GVF -101.  
 
 


 


Responsibility Reference sections in 
GVF-101 


Remain impartial and uninfluenced 1.3 


Either (i) travel to the manufacturer’s test site, or (ii) perform tests with 
the ATE’s own facilities 


1.3 


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 


complete.  


2.1, steps 7 and 8;  


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 
control procedures, and subsequently repeats any relevant aspects of 


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 


2.1, step 10; 
9.2 


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,  
 


 The GVF MRA working group chair coordinates elections  


 Any GVF member organization may nominate an organization as a candidate ATE  


 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). 


 The MRA chair distributes the nominee’s qualifications summary to all satellite operator 
members of the GVF 


 The nominee must respond to questions if asked 


 GVF satellite operators vote “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.  


 To be elected, the ATE must not receive any “no” votes. 
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РАБОЧЕЕ РЕЗЮМЕ  


 


Настоящий документ подготовлен Глобальным Форумом по VSAT (ГФ) – ассоциацией 
организаций, занимающихся предоставлением индивидуальным потребителям, 


коммерческим и государственным предприятиям в разных странах мира передовых 
услуг цифровой спутниковой связи с неподвижными объектами через терминалы очень 
малой апертуры (VSAT). Термин VSAT относится к стационарным терминалам очень 


малой апертуры, обеспечивающим интерактивную или одностороннюю, в режиме 
приема, связь с конечным пользователям через геостационарные и иные спутники. 


 
ГФ является независимой, беспристрастной, некоммерческой организацией со штаб-
квартирой в Лондоне, объединяющей 69 членов. Широкий состав членов охватывает 


все крупнейшие мировые регионы и все секторы спутниковой связи, включая 
операторов спутников связи, операторов сети VSAT, производителей оборудования 


VSAT, системных интеграторов, провайдеров дополнительных услуг, операторов 
физических каналов связи и потребителей. 
 


Рабочая группа (РРГ) ГФ по вопросам регулирования объединяет экспертов из многих 
стран мира для обмена практическим опытом по вопросам нормативного 


регулирования и лицензирования VSAT в международном масштабе (Приложение А: 
ГФ и члены РРГ). 
 


Чтобы представить регулирующим органам, отрасли и конечным потребителям 
настоящие рекомендации относительно наиболее эффективных и проверенных 


практикой подходов, РРГ от имени ГФ проанализировала и сравнила огромное 
количество систем нормативно-правового регулирования, правовых структур и 
порядков лицензирования. 


 
Настоящий документ состоит из следующих частей: 


 


 Международная декларация о политике в области VSAT с указанием основных 


приоритетов и принципов регулирования, поддерживаемых ГФ. 
 


 В Разделе I рассматривается ключевая роль VSAT в удовлетворении 


телекоммуникационных потребностей, при этом обращается внимание на 
взаимосвязь между доступностью телекоммуникаций и экономической мощью.  


 


 В Разделе II выявляются нормативно-правовые барьеры, препятствующие 


эффективному представлению услуг на базе VSAT или замедляющие этот процесс, 
а также соответствующие решения в сфере регулирования. 


 


 В Разделе III излагаются основные рекомендации в сфере лицензирования VSAT и 
предлагается постоянную поддержка нормативно-правовым программам, цель 


которых – способствовать внедрению технических решений на основе VSAT в 
сфере телекоммуникаций. 
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Международная декларация о политике в области VSAT 


 


В полной мере признавая 
 


принятую в Буэнос-Айресе Декларацию первой Всемирной Конференции по развитию 
телекоммуникаций (март 1994 года), где содержится призыв к членам 
Международного Союза Электросвязи (МСЭ) перестроить системы регулирования с 


целью: 
 


a) создания стабильной и прозрачной среды для привлечения инвестиций 
b) облегчения провайдерам услуг доступа к сети при обеспечении условий для 


честной конкуренции и защиты целостности сети 


c) обеспечения всеобщего охвата при предоставлении услуг, что содействует 
комплексному развитию сельских районов, а также является стимулом к 


инновациям и внедрению новых услуг и технологий; а также 
d) гарантирования прав пользователей, операторов и инвесторов. 
 


Кроме того, признавая 
 


Отчет Второго коллоквиума МСЭ по вопросам регулирования (март 1994 года), в 
котором заявлено, что "новаторские технологии и услуги внесут непосредственный 
крупный вклад в обеспечение всеобщности обслуживания … за счет сочетания 


технологий наземной радиосвязи, систем VSAT и новых спутниковых технологий".  
 


Памятуя о 
 
Справочном документе Всемирной Торговой Организации (ВТО) по принципам 


регулирования (февраль 1997 года), где определены основные обязательства в сфере 


регулирования, включая всеобщность обслуживания, гарантии конкуренции, 


общедоступность критериев лицензирования, независимость регулирующего органа, 
непредвзятость в вопросах регулирования, а также объективность, своевременность и 
прозрачность при распределении ограниченных ресурсов без дискриминации, 


 
Принимая во внимание 


 
Доклад МСЭ о мировом развитии телекоммуникаций (март 1998 года), согласно 
которому "Уже существуют технологии, которые в теории способны обеспечить 


телекоммуникационный доступ из любой точки на поверхности земли".  
 


Также учитывая 
 
Доклад МСЭ о мировом развитии телекоммуникаций (март 1998 года), согласно 


которому "… всеобщий доступ в настоящее время не представляет большой сложности 
в техническом плане или в плане предложения, скорее проблема лежит в сфере 


регулирования и политики". 
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Выражая обеспокоенность   
 


тем, что для развития образования, безопасности, здравоохранения и экономического 
процветания многие страны нуждаются в расширенном доступе к рентабельным 


решениям в телекоммуникационной сфере,  
 
Признавая, 


 
что на сегодняшний день для достижения этой цели мировая индустрия спутниковой 


связи располагает необходимыми ресурсами и опытом для обеспечения эффективной 
связи на основе систем VSAT, 
 


Выражая обеспокоенность тем, что 
 


Политика ряда стран препятствует обеспечению жизненно важной связи на базе систем 
VSAT, 
 


Опираясь  
 


На работу агентств ООН, государственных, межгосударственных и негосударственных 
организаций, гуманитарных институтов, поставщиков телекоммуникационного 
оборудования и услуг, средств массовой информации, университетов и организаций в 


сфере связи по совершенствованию связи на основе VSAT и ее дальнейшему развитию, 
 


Стремясь  
 
Обеспечить надежность, оперативность, рентабельность и доступность 


телекоммуникационных ресурсов на основе VSAT для связи в сельской местности, 
борьбы с катастрофами, телемедицины, дистанционного обучения, работы в Интернет, 


а также для других видов деятельности государственных и частных сетей, 
 
Таким образом, просим: 


 
национальные, региональные и глобальные регулирующие органы, в соответствии с их 


соответствующей ролью и компетенцией, сформулировать и осуществить 
политические решения с учетом следующих рекомендаций и основных направлений, 
выполнение которых, по мнению ГФ, абсолютно необходимо для эффективного 


предоставления во всех странах мира многих услуг первой необходимости на основе 
VSAT: 


 
 
РАЗДЕЛ 1 


 


 Общий обзор услуг спутниковой связи на основе VSAT 


 


 Услуги международной связи способствуют созданию глобальной экономики, 
при которой развитые страны широко используют системы на основе VSAT с 


целью снижения затрат, роста эффективности и повышения 
производительности. 
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 Менее развитые страны (МРС) также обращаются к решениям на основе VSAT, 
которые, будучи независимыми от расстояния, делают возможным связь 


поставщиков сырья с агентами, грузоотправителями, импортерами, розничными 
торговцами и, наконец, потребителями в географически отдаленных друг от 


друга районах. По мере повышения (или снижения) спроса в розничном секторе 
каждый участник цепи поставки в состоянии незамедлительно сообщить о 
необходимости увеличить или уменьшить объем поставок. Это сводит потери 


продукции до минимума и позволяет направить ее излишки для удовлетворения 
альтернативных источников спроса, тем самым максимально используя 


экономический потенциал любой отдельной страны. 
 


Действительно, преимущества связи на основе VSAT реализуются в каждом 


секторе деятельности, как в частном, так и в государственном. Системы VSAT 
используются самым разным спектром потребителей - от банков и бирж до 


школ, больниц и сельских телецентров, для повышения экономических 
стандартов и стандартов в области образования и здравоохранения. 
 


В свою очередь, более высокие экономические и социальные стандарты 
привлекают иностранные инвестиции, с помощью которых создаются новые 


рабочие места, растут экспорт и валютные поступления. 
 
Некоторые менее развитые стран, наоборот, развиваются быстрыми темпами, в 


то время как другие страны еще не начали в полном объеме реализовывать свой 
потенциал, главным образом из-за устаревших норм, которые мешают или 


препятствуют предоставлению услуг на основе VSAT с обеспечением 
наименьшего уровня затрат. Жизненно важно, чтобы соответствующие органы 
адаптировали регулирующие VSAT нормы таким образом, чтобы добиться 


продвижения национальных интересов. 
 


С приходом более высокой функциональности и более низких цен, в настоящее 
время услуги VSAT могут использоваться для решения более широкого круга 
задач в области внутренней и международной связи, чем когда-либо прежде. 


Краткий перечень типичных услуг включает: 
 


 Доступ к сети Интернет через спутник  


 Дистанционное обучение 


 Услуги  связи в сельской местности  


 Телемедицина  


 Ликвидация катастроф  


 Закрытые группы пользователей в государственных структурах  


 Национальные и многонациональные сети  


 Широкополосная передача данных  


 Разнообразные услуги на базе VSAT 


 Межгосударственные и корпоративные приложения  


 Расширение инфраструктуры телефонной сети общего доступа  


 Услуги по распространению новостей  


 


На сегодняшний день глобальная индустрия на базе VSAT обеспечивает 
предоставление этих и других жизненно важных услуг, опираясь, по данным COMSYS  
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(британской группы, занимающейся консультированием в сфере VSAT), на 
приблизительно 500.000 интерактивных терминалов в 120 с лишним странах, а также 


на огромное число систем, работающих только на прием. 
 


Преимущества для конечных пользователей систем на базе VSAT состоит в том, что 
поставщики могут предоставить недорогую единую коммуникационную платформ у, 
обслуживающую целый регион или весь мир. Глобальный спрос на такой уровне 


доступа к услугам связи позволил технологиям VSAT подняться с уровня технологии 
ограниченного применения, способной предоставить небольшое корпоративное 


преимущество группе профессиональных пользователей, до основной платформы 
телекоммуникационных услуг, используемой многими крупнейшими мировыми 
корпорациями, правительствами и персональными пользователями на массовом рынке. 


 
РАЗДЕЛ 2  


 
Барьеры, препятствующие обслуживанию  


и предлагаемые нормативно-правовые решения  


 


Члены ГФ заметили, что регулирующие органы во всем мире разделяют определенные 


основные цели касательно политики регулирования VSAT. Эти цели можно кратко 
представить следующим образом: 
 


 Исполнение политики в сфере распределения радиочастот 


 Обеспечение защиты лицензий от необоснованных помех 


 Поощрение использования VSAT в общественных интересах, в интересах 
экономики и социального благополучия страны.  


 
Несмотря на почти постоянное присутствие этих задач в деятельности регулирующих 


органов и политических деятелей, члены ГФ в каждой стране сталкиваются с разными 
режимами, многие из которых не являются эффективными инструментами, 
способствующими предоставлению жизненно необходимых услуг VSAT.  


 
Приведенный ниже перечень, основанный на международном опыте членов ГФ, 


определяет наиболее часто встречающиеся препятствия нормативного характера и 
предлагаемые решения: 
 


 2.1 Вопросы лицензирования 


 


 2.1.1 Проблема: 
 
 На национальном уровне правила VSAT часто непрозрачны и недоступны для 


широкой общественности. Кроме того, зачастую правила с трудом 
поддаются толкованию. 


 
 Решение: 
 


 Правила, применяемые в услугам VSAT, должны быть прозрачными, 
свободными от дискриминации и общедоступными. Применимые правила 


должны находиться в широком доступе для общественности и 
промышленности, желательно в сети Интернет или через регулирующий орган 
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или министерство. Для ускорения обработки заявок необходимы четкие списки 
нескольких сотрудников для связи. В рабочее время для ответа на вопросы в 


распоряжении должен быть подготовленный персонал. 
 


 2.1.2 Проблема: 
 
 На региональном уровне провайдеры услуг должны выискивать разнообразные 


формы заявлений, а также реквизиты должностных лиц, ответственных за 
работу с такими заявлениями в странах, где они предоставляют услуги. 


 
 Решение: 
 


 Администрациям следует либо участвовать в существующей региональной 
программе лицензирования VSAT по принципу комплексного обслуживания 


("покупки всех товаров в одном магазине" ) или поддерживать создание новых 
подобных программ. Программы комплексного обслуживания, как правило, 
включают центральную базу данных, где претенденты могут получить доступ к 


формам заявлений на получение лицензий и реквизиты всех административных 
органов в регионе. ГФ активно участвует в работе по лицензированию по 


принципу комплексного обслуживания: 
 


 В Европе, где в феврале 2000 года была запущена и намечена к 


осуществлению разработанная для 43 стран инициатива СЕРТ. 
 


 В Южной, Центральной и Северной Америке, где Секретариат по 
телекоммуникациям при Организации американских государств по принял 


решение создать базу данных VSAT при принципу комплексного 
обслуживания в масштабах всего американского континента.  


 


 В тихоокеанском бассейне, где Азиатско-тихоокеанский форум 
экономического сотрудничества и Азиатско-тихоокеанское телесообщество 


рассматривают варианты на основе комплексного обслуживания. 
 


 В Африке, где Южноафриканский совет по вопросам транспорта и связи и 
Организация экономического сотрудничества африканских государств 


рассматривают предложения ГФ по варианту лицензирования с 
предоставлением полного комплекса услуг.  


 


2.1.3 Проблема 
 


Выданные в одной стране лицензии на предоставление услуг VSAT не 
признаются в других странах. 
 


Решение: 
 


В тех регионах мира, где суверенные государства формируют региональные 
экономические или телекоммуникационные союзы, лицензия на предоставление 
услуг VSAT должна признаваться на региональном международном уровне.  


 
2.1.4 Проблема: 
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В ряде стран поставщики услуг VSAT должны получить лицензию 


дополнительно к лицензии на использование наземной станции конечного 
потребителя. 


 
Решение: 
 


Необходимо избегать дублирования лицензионного процесса. После получения 
лицензии на использование оборудования VSAT, не следует требовать никакой 


дополнительной лицензии. 
 
2.1.5 Проблема: 


 
В странах, где не произошло разделения между производственной 


деятельностью и нормативным регулированием, для получения разрешений на 
использование VSAT зачастую необходимо двустороннее соглашение между 
поставщиком услуг и монопольным оператором (государственной компанией 


электросвязи, или ГКЭ). Двусторонним соглашением может быть 
предусмотрен "сбор за право ввоза" или оплата тарифа в пользу ГКЭ, даже 


если ГКЭ не участвует в цепочке представления услуг.  
 


В других странах, где существуют монополии ГКЭ – единственная 


организация, которая может являться владельцем, оператором и 
осуществлять техническое обслуживание VSAT. 


 
Решение: 
 


Нормативно-правовыми документами должно быть четко предусмотрено, что 
пользователи и поставщики услуг имеют право владеть и быть операторами 


наземных станций независимо от монопольного оператора. Регулирующий 
орган должен быть независим от оператора.  
 


Хотя ГФ осознает, что в некоторых странах автономные органы 
лицензирования все еще не созданы, практика двусторонних соглашений 


требует тщательного анализа. До тех пор, пока система регулирования будет по-
прежнему функционировать на базе двусторонних соглашений, такие 
соглашения должны исключать дискриминацию и основываться на фактических 


затратах. Несмотря на то, что ГФ не поощряет систему двусторонних договоров 
с государственными компаниями электросвязи, при наличии такого соглашения 


оно не должно предусматривать взимания с пользователей VSAT внутри страны 
обременительных "сборов за право ввоза". Вообще говоря, подобные 
двусторонние платежи поднимают себестоимость услуг и ничего не дают 


потребителю. 
 


2.1.6 Проблема: 
 
Во многих странах лицензии для наземных станций VSAT требуются в случаях, 


когда необходимость в лицензировании отсутствует. Как правило, лицензии на 
использование оборудования VSAT требуются для предотвращения 







 8 


необоснованных радиопомех. Порой лицензии требуются, даже если 
необоснованные помехи технически невозможны. 


 
Решение: 


 
Требования в отношении лицензий могут быть ограничены случаями, когда 
контроль регулирующих органов необходим для предотвращения 


необоснованных радиопомех. Многие полезные направления применения VSAT 
не вызывают проблем в плане частотного спектра или политики, и не должны 


требовать лицензии регулирующих органов. Одним из примеров являются 
терминалы, работающие только на прием, которые не вызывают радиопомех 
независимо от размера антенны или используемого спутника. Приемные 


терминалы для всех услуг VSAT должны рассматриваться по аналогии с 
системами VSAT, используемыми для индивидуального телевизионного 


приема. Другим примером являются терминалы, которые не могут вызвать 
неприемлемых радиопомех при работе в основном или выделенном диапазоне 
частот. 


 
2.1.7 Проблема: 


 
На большинстве рынков лицензионные сборы остаются завышенными. Кроме 
того, в некоторых юрисдикциях взимаются дополнительные налоги, "сборы за 


право ввоза" или ежегодные операторские сборы. Обычно эти сборы бывают 
чрезмерно высоки, в результате чего установленные для конечных 


пользователей ставки оплаты лишают многие приложения VSAT перспектив 
практического применения.  
 


Решение: 
 


Хотя, по мнению ГФ, оплата заявителями административных сборов является 
обоснованной практикой, сборы нормативного характера должны отражать 
фактические административные издержки по рассмотрению заявок.  Сборы не 


должны превышать средних затрат рабочего времени на рассмотрение заявок. 
Сборы не должны устанавливаться в случаях, когда лицензии не требуется, 


например, при наличии лицензий общего характера.  
 
2.1.8 Проблема: 


 
Затянуты сроки выдачи лицензий регулирующими органами. 


 
Решение: 
 


Установить разумные сроки для ответа со стороны регулирующего органа – от 
30 до 45 дней с момента подачи заявления. Если регулирующий орган не даст 


ответа в эти сроки, заявка удовлетворяется автоматически. В случаях, когда 
уместны замечания со стороны общественности, заявка после ее подачи должна 
автоматически доводиться до общего сведения. Кроме того, при определенных 


условиях, когда своевременная выдача лицензии не представляется возможной, 
должны без промедления выдаваться временные разрешения. 
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2.1.9 Проблема: 
 


Зачастую административные органы в качестве предварительного условия для 
выдачи лицензии выдвигают условие коммерческого присутствия на рынке. 


Это является серьезным препятствием для действенного развертывания 
услугVSAT в соответствующих странах, поскольку это приводится к росту 
накладных расходов у операторов и расходов на оплату услуг у конечных 


пользователей.  
 


Решение: 
 
Не предусматривать подобного требования в рамках процедуры выдачи 


лицензирования деятельности с использованием оборудования VSAT в 
общегосударственном или региональном масштабе. Поскольку сама лицензия 


уже обеспечивает привязку к регулирующему органу в плане юрисдикции, для 
поддержания контрольно-распорядительных функций не требуется учреждения 
дополнительных юридических лиц или регистрации коммерческих структур.   


 
2.2 Юридические вопросы 


 
2.2.1 Проблема: 
 


Законодательство многих стран недостаточно учитывает услуги VSAT. 
Порой существующие нормативно-правовые акты по наземным станциям 


связи относятся к радио- и телевещанию, не рассматривая современных 
направлений использования, как то передача данных, доступ в Интернет и 
выделенные сети голосовой связи. 


 
Решение: 


 
Следует внести в нормативно-правовые акты изменения с учетом современных 
направлений использования VSAT. Правилами эксплуатации VSAT должны 


регулироваться вопросы предотвращения радиопомех, а не базовые приложения 
связи. Регулирующие органы также должны с осторожностью подходить к 


разработке новых правил, обеспечивая достаточную гибкость таких правил по 
отношению к непрерывному изменению технологии. 
 


2.2.2 Проблема: 
 


В некоторых странах остаются в силе ограничения, предусматривающие 
только эксплуатацию сетевых концентраторов и предоставление услуг в 
определенных географических районах.  


 
Решение: 


 
Следует отказаться от существующей в некоторых странах практики, согласно 
которой допускается лишь установка оборудования в конфигурации сетевого 


концентратора. Услуги VSAT являются важным дополнением к услугам 
наземной связи. Услуги VSAT не следует рассматривать как покушение на 


наземные линии связи, ограничивая их установкой оборудования в 
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конфигурации сетевого концентратора. Аналогичным образом, ограничения на 
предоставление услуг по географическому признаку не отвечают интересам 


общества. В некоторых странах предоставление конкурентных услуг VSAT 
допускается лишь в "технопарках" или определенных "зонах свободной 


торговли". Если данные услуги приносят благо в данных географических 
рамках, они обеспечат значительную выгоду всем регионам страны, особенно 
сельским местностям, учреждениям образования и здравоохранения.    


 
2.2.3 Проблема: 


 
Ограничения в форме градостроительного зонирования могут помешать 
установлению оборудования VSAT на крышах зданий. 


 
Решение: 


 
Глобальный форум по VSAT признает важность правил градостроительного 
зонирования, основанных на разумных соображениях исторического и 


эстетического порядка. Тем не менее, национальная политика по установке 
оборудования VSAT должна во всех случаях превалировать над 


необоснованными местными ограничениями, которые могут помешать 
подобной установке. 
 


2.3 Необходимость ускоренного рассмотрения 


 


2.3.1 Проблема: 
 
Предоставление услуг VSAT пользователям спутниковой связи, участвующим в 


ликвидации катастроф и выполнении других чрезвычайных или временных 
работ, включая освещение новостей в СМИ, требует ускоренного процесса 


рассмотрения, чего нет во многих юрисдикциях. 
 
Решение: 


 
Административным органам следует внедрить порядок ускоренного 


рассмотрения заявок, которым допускается оказание услуг на временной, а в 
некоторых случаях и на постоянной основе, по направлению единственного 
уведомления. Образец соответствующего подхода применительно к ликвидации 


катастроф представлен в Тамперской конвенции ООН, которую ГФ 
поддерживает.  


 
2.4 Разрешения на применения типов оборудования 


 


2.4.1 Проблема: 
 


Некоторые административные органы требуют получения совершенно 
излишних разрешений на использование определенных типов антенн, 
применяемых в различных системах спутниковой связи. При этом пользователи 


обязаны неоднократно получать разрешения на использование антенн, хотя 
данный тип антенны уже используется во многих юрисдикциях в составе 


заявленной системы спутниковой связи.  
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Решение: 


 
Получать типовые сертификаты должен иметь производитель оборудования, а 


не конечный пользователь. Каждая страна должна взаимно признавать 
полученные производителем антенны разрешения на трансграничное 
использование оборудования VSAT. 


 
2.5 Вопросы доступа к космическому сегменту  


 
2.5.1 Проблема: 
 


Ограниченность прямого доступа к космическому сегменту международных 
организаций спутниковой связи [например, INTELSAT и EUTELSAT] снижает 


возможности провайдеров VSAT-услуг в плане доступа к адекватным ресурсам 
космического сегмента. Кроме того, пользователи VSAT должны иметь 
неограниченный доступ к выбранному ими провайдеру услуг космического 


сегмента, будь то частная или международная организация.  
 


Решение: 
 
Регулирующие органы должны поощрять провайдеров космического сегмента к 


предоставлению мощностей в рамках политики "открытого неба", допуская 
конкуренцию среди поставщиков космического ресурса в диапазонах C, Ku и 


Ka. Для предоставления услуг потребителям провайдеры VSAT-услуг 
нуждаются в достаточных ресурсах космического сегмента. Провайдеры VSAT-
услуг также должны иметь возможность выбора среди конкурирующих 


провайдеров космического сегмента, а также возможность непосредственного 
выхода на них для получения космического ресурса.  


 
2.6 Таможенные вопросы  


 


2.6.1 Проблема: 
 


Высокие таможенные тарифы создают необоснованные препятствия для 
импорта оборудования VSAT. 
 


Решение: 
 


Оборудование VSAT должно легко перевозиться через границы, не сталкиваясь 
в высокими тарифами и обременительными таможенными правилами. 
Существующие тарифы требуют радикального пересмотра, так как зачастую 


приводят к увеличению издержек на 100-150%. 
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РАЗДЕЛ 3 


 


Основные направления политики регулирования  


 


ГФ одобряет изложенные выше основные направления как основу для 
справедливой политики в области регулирования, стимулирующей развитие 
передовых и новаторских услуг VSAT. 


 
Следуя своим принципам поддержки честной конкуренции и справедливых 


правил, ГФ вновь высказывает одобрение "Справочному документу" Всемирной 
торговой организации (ВТО) о способствующих развитию конкуренции 
принципах регулирования.1 Свободный от дискриминации и транспарентный 


режим регулирования, поддержанные 50 с лишним странами в "справочном 
документе" должен стать путеводным светом при создании режимов 


регулирования в области VSAT. 
 
Хотя ГФ не выделяет ни одного из существующих режимов в качестве 


идеального стандарта, приведенные в Приложении B к настоящему документу 
"Основные направления регулирования" предназначены в помощь 


разработчикам политики, практическим работникам, а также индустрии VSAT 
во всем мире в наших совместных усилиях по созданию нормативной базы, 
содействующей делу регулирования, задачам государственной политики, а 


также развитию инноваций и новых видов услуг.  
 


ГФ твердо привержен тому, что предоставлять органам государственного 
управления отраслевую информацию о подходах к сфере регулирования, 
которая может использоваться как инструмент для анализа государственной 


политики. За дополнительной информацией просим обращаться на сайт ГФ по 
адресу www.GVF.org или в Секретариат ГФ:   


 
 
Тел.: +44 1727 884 739 


Факс: +44 1727 884 839 
E-mail:  david.hartshorm@gvf.org 


Адрес:  Global VSAT Forum 
Fountain Court 
2 Victoria Sq. 


Victoria Street 
St. Albans, Herts. AL1 3 TF 


U.K. 
 


Attn.:  David Hartshorn 


Secretary General 
 


 


                                                 
1
 См. "Справочный документ", Четвертый Протокол к Генеральному соглашению о тарифах и торговле. 


436 (WTD 1997).  



http://www.gvf.org/

mailto:david.hartshorm@gvf.org
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Приложение А 


 


Члены Глобального Форума по VSAT 
 


AAE Systems 
Anacom 
Andrew 


Asiasat 
Belgacom 


BT 
Cable & Wireless/Vitacom  
Channel Master 


Codan 
Communications Center  


COMSAT 
COMSYS 
ESYS 


EUTELSAT 
Flash Networks 


GE Americom 
Gilat Satellite Networks 
GS Telecom 


Gulfsat 
HOT Telecommunications 


Hughes Network Systems  
Hutchison Corporate Access  
IBM Global Network 


INTELSAT 
IWL Communications  


Lockheed Martin-Intersputnik  
Loral Cyberstar 
MCI- Worldcom 


MTN 
НАСС (Россия) 


NEC 
Netcom 
New Skies Satellites 


Norsat International 


Nortel DASA 
NSI Communications 
PacAmTel 


PanAmSat 
Paradigigm 


PBI/Via Satellite magazine 
Prodelin 
Satworks 


Scientific-Atlanta 
SES-Astra 


Signal Processors Ltd. 
Singapore Telecom 
SNEF Groupe 


Spaceline 
Spacenet Inc. 


Stanford Telecom 
Station 12 
STM WireI,IJss 


TeleDanmark 
Teledesic 


Teleglobe 
Telenor 
Teleport Bulgaria 


Telespazio 
Telstra V-Comm 


Terrasat 
Titan Wire1ess 
Transcom 


Transte1 
UNISAT 


United Telesys 
Vertex 
Viasat 


VSPA (India) 
York University 
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Рабочая группа ГФ по вопросам регулирования 
 
Председатель: O1ga Madruga-Forti, Loral Cyberstar 


 
David Snook, BT 
Bev Andrews, COMSAT 


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 
Александр Матвеев, Национальная ассамблея спутниковой связи  
Andrew D'Uva, New Skies Satellites 


Patricia Cooper, PanAmSat 
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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Приложение B 


 


Типовая заявка на получение лицензии VSAT  
согласно рекомендациям ГФ 


 
I. ПОРЯДОК ПОДАЧИ ЗАЯВКИ 


 
Заявки на получение лицензий в связи с эксплуатацией приемо-передающих наземных 
станций на базе терминалов очень малой апертуры (VSAT), используемых для 


предоставления общедоступных услуг электросвязи должны направляться 
регулирующему органу в области почтовой связи и телекоммуникаций: 


 
[Наименование, адрес, телефон/факс, а также адрес электронной почты для контакта.]  
 


В заявках должны указываться следующая информация: 
 


a) Наименование и адрес заявителя 
b) Наименование, телефон и факс контактного лица, представляющего заявителя  
c) Правовой статус заявителя/компании 


d) Информация о собственниках заявителя/компании 
e) Требуемая категория лицензии 


f) Информация о запланированной категории телекоммуникационных услуг 
g) Информация о географическом расположении VSAT, с приложением карты-схемы 
h) Плановая дата начала лицензионной деятельности 


i) Свидетельства о том, что заявитель/компания не занимает господствующего 
положения на рынке 


 


Лицензия предоставляется при выполнении заявителем определенных условий. В их 
число входят наличие конкретных знаний специального характера, эффективность 


деятельности и благонадежность заявителя.    
 
Регулирующий орган может затребовать у заявителя предоставления любых 


подтверждающих материалов и документов, необходимых для принятия решения о 
выдаче лицензии.  Заявителю рекомендуется представлять соответствующие 


свидетельства и подтверждающие документы, список которых приводится в Разделе II, 
вместе с заявкой на получение лицензии. 
 


II. СВИДЕТЕЛЬСТВА И ПОДТВЕРЖДАЮЩИЕ ДОКУМЕНТЫ 


 


a) Подтверждение специальных познаний 
 
Согласно закону о связи считается, что любое лицо, гарантирующее наличие 


необходимого знания, опыта и квалификации у лиц, осуществляющих лицензионные 
права, обладает необходимыми специальными познаниями. 


 
С связи с этим заявитель обязан подробно описать соответствующие познания, опыт и 
квалификацию лиц, которые будет поручена эксплуатация системы VSAT. Помимо 


прочего, в качестве подтверждения специализированных познаний заявитель может 
представить выданные этим лицам лицензии на право установки, подключения, 


изменения и технического обслуживания терминального оборудования.  
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b) Свидетельства эффективной деятельности 


 
Согласно закону о связи считается, что любое лицо, гарантирующее наличие средств 


производства для организации деятельности по осуществлению лицензионных прав, 
обеспечивает необходимый уровень эффективности.  
 


c) Доказательства благонадежности 
 


Согласно закону о связи считается, что любое лицо, гарантирующее соблюдение 
правовых положений в качестве держателя лицензии, является достаточно 
благонадежным.  


 
В частности, заявитель должен указать, применялись ли за последний пять лет к нему, 


к одной из его аффилиированных компаний или к лицу, назначенному для руководства 
его деятельностью, следующие меры: 
 


 Отзыв лицензии на право деятельности в сфере телекоммуникаций 


 Установление определенных условий в связи с невыполнением обязательств, 


вытекающих из лицензии на право деятельности в сфере телекоммуникаций, либо 


 Судебные разбирательства в связи с нарушением закона о связи или закона о 


защите данных, а также  


 Находятся ли подобные судебные разбирательства на стадии рассмотрения.  


 
d) Карта-схема с указанием географического расположения района, где должна 


осуществляться лицензируемая деятельность (если речь не идет о передвижной 
системе VAST) 


 


e) Отчет об анализе интерфейса в случаях, когда это необходимо, т.е., при 
использовании частот C-диапазона.  


 
III. СБОРЫ 


 


Сборы за выдачу лицензии взимаются согласно постановлению о взыскании сборов, 
издаваемому во исполнение закона о связи. (Сбор не должен превышать 1.000 


долларов США.) 
 
IV.  РАССМОТРЕНИЕ ЗАЯВКИ 


 
Заполненная вами заявка будет размещена для публичного ознакомления и 


направления замечаний на срок 30 дней. В отсутствие возражений со стороны 
Министерства или общественности на тридцать первый день ваша заявка считается 
автоматически удовлетворенной. Подтверждение об этом будет направлено вам в 


течение 10 дней с даты удовлетворения заявки почтой или по каналам электронной 
связи. 


 
Невзирая на изложенные выше положения, при необходимости и с учетом интересов 
общества могут выдаваться временные разрешения.  
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V.  ИСКЛЮЧЕНИЯ 


 


Лицензий не требуется для: 
 


a) Наземных станций VSAT, работающих через спутники, частоты которых 
зарезервированы для услуг стационарной спутниковой связи  


b) Наземных станций VSAT, работающих только на прием 
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