ETS| EN 301 428 V2.1.2 (2017-05)

Satellite Earth Statlogﬁﬁ and S “&éms (SES);
Harmonised St@(iard qu ry Small
Apertu Q@W‘@‘rnlmai (VSAT):

Transmit-only, tran%ﬁcﬁ[;ﬁ’e W@”or receive-only satellite
earth stations opera{éﬁg\?n the1e1/12/14 GHz frequency bands
covering I the essgﬁ"ual requirements of
article 3.2 ofﬁlrectlve 2014/53/EU


��J.��X���iv��%�8�O<����a�׎�N�%�g���gIR�����C)�=?�@�nY7�-���ċ>�^���2b���ȱ��L���+-<�	e���h�4�d��J�E��ʖn�A���+�
��

2 ETSI EN 301 428 V2.1.2 (2017-05)

Reference
REN/SES-00429

Keywords
regulation, satellite, VSAT

ETSI

650 Route des Lucioles
F-06921 Sophia Antipolis Cedex - FRANCE

Tel.: +334 9294 42 00 Fax;+33 4 93 65 47 16

Siret N° 348 623 56200017 - NAF 742 C
Association a but nofilucratif'enregistrée ala
Sous-Préfecture de‘'Grasse’(06) N° 7803/88

Important,notice

The present document can be downloaded from:
http://www.€tsi.org/standards-search

The present document may be made available im electronic versions and/or in print. The content of any electronic and/or
print versions of the present document shall not be modified without the prior written authorization of ETSI. In case of any
existing or perceived difference in contents between such versions and/or in print, the only prevailing document is the
print of the Portable Document Format (PDF) version kept on a specific network drive within ETSI Secretariat.

Users of the present document should be aware that the document may be subject to revision or change of status.
Information on the current status of this and other ETSI documents is available at
https://portal.etsi.orq/TB/ETSIDeliverableStatus.aspx

If you find errors in the present document, please send your comment to one of the following services:
https://portal.etsi.org/People/Commitee SupportStaff.aspx

Copyright Notification

No part may be reproduced or utilized in any form or by any means, electronic or mechanical, including photocopying
and microfilm except as authorized by written permission of ETSI.
The content of the PDF version shall not be modified without the written authorization of ETSI.
The copyright and the foregoing restriction extend to reproduction in all media.

© European Telecommunications Standards Institute 2017.
All rights reserved.

DECT™, PLUGTESTS™, UMTS™ and the ETSI logo are Trade Marks of ETSI registered for the benefit of its Members.
3GPP™and LTE™ are Trade Marks of ETSI registered for the benefit of its Members and
of the 3GPP Organizational Partners.
oneM2M logo is protected for the benefit of its Members
GSM® and the GSM logo are Trade Marks registered and owned by the GSM Association.

ETSI


�d�33	f[�?��	��:tp�z�Z�w�A�����]�� �i��A��Է�B8��]�<:�Xi��@��)4����z�+ٷ�����������"�b�����^�rYY&������^��/���R[��

3 ETSI EN 301 428 V2.1.2 (2017-05)

Contents

Intellectual Property RIGNES ........ccciiiiiiiiieciecie ettt ettt e et e e teestaesebesreessaessnesssessseensaessanns 7
FOTE@WOTA. ...ttt ettt a et et e s et e et e ea e bt e et et e e a e eme e e e ebeemeenseeneensesaeeneenseeneeneenne 7
Modal VErDS teIMINOLOZY .....veetieiiieiie ettt ettt et sttt e e e bt e s bt e s ateeateeabe e be e bt ebeesbeesaeesneeenseenseens 7
INETOAUCTION ..ottt et ettt e bt e s bt e e at e et e eate e bt e ebeeeabeeateeabeembeenbeastesseesneesnseenseenseans 8
1 1o o1 RO 9
2 RETEIEIICES ...ttt ettt et ettt e b e s bt e s at e et e ebe e beeebeeeneesabeeabeenbeeseenaeas 10
2.1 INOIMALIVE TETETEICES ......eeeeetietieie ettt ettt ettt sttt ettt e e e e b et e e bt emteeetesseesaee bt e et emteenseeneeeneenseenseennas 10
2.2 INOIMAtIVE TETRIEIICES ... e.eeetieteeie ettt ettt ettt st e et ettt et e e st e st et e emteemteemeesseeseeesaeeseenteenneas 10
3 Definitions, Symbols and abbreVIations .............ccvecuierieriercieecriesieseesee e eseesseeseesereesseesseesseesseesseessns 11
3.1 DIETINITIONS 1.ttt ettt b e bbbt ea e es et e b e bt e bt e bt e bt bt ea e et et bbbt et et te e ebes 11
3.2 2181 070 RS SPSR 13
33 AADDIEVIALIONS ...ttt sttt ettt ettt b e bbbt e bt e et et e s bt e bt e bt eb e e st et et e s bt e b e e bt eh e eaeem e e b e nbeeb e e bt ebben e et eteneeenes 13
4 Technical requirements SPECITICALIONS .........eeiieiiiiriiiriieiie ettt ettt et ee et e esbeenaeas 14
4.1 L€ 153 1 | PR TRRURRSORN 14
4.1.1 Environmental Profile ..........ooooiiiiiiiiie St e e e e e e es e s e bt e e e eteee ettt e e e e seeeaeeae 14
4.1.2 Control and Monitoring FUnctions (CME)...........c..uotirrieniienieiienre s bafinenneeseereseeseeseesseessessesseesseenseenns 14
4.1.3 Operational CONTIZULALIONS ......ccvvervieriiieiierieesbode deveeereseresseesseesse s o 5neaiim e seesseessesseesseesseessesssesssesseesseenseenes 14
4.14 Transmit VSAT states and radio SAES ...t rrererrerererern st ol ittt ettt st 14
4.1.4.1 Definitions....c..eoueeereeierieenenenereee s S D e Y 14
4.142 Class A CMF ..o e B i £ ettt sttt ettt be e sbeeaean 15
4.143 Class B CMF ... sm i Tty % e b eV 8ttt sttt ettt b e bbbt es et e b b sbesbeeaean 15
4144 RAAIO SEALES ... e T e ittt ettt 15
4.2 Conformance reqUITEIMENES ..........d.feruee e enee kB A e rdeseeenteenteenteenteenteaneesueesseesseeteeneeeseenseenseenseeneeeneesneens 16
4.2.1 Off-axis Spurious radiation ..o e e i ettt ettt ettt et sae e 16
42.1.1 JUSHIFICAtION .. e T T ettt sttt et e e e b e aeenes 16
4212 SPECIIICAION. .. e 0 ettt et et sb e bt e b ettt eneeeneeeneens 16
4.2.1.2.1 TTANSIMIE VSAT ..o 0 L ettt ettt ettt be et ete e st enseeensesaesaeas 16
42122 RECRIVE-ONLY VSAT ... 8 ettt ettt et ettt et e et eesbeesbessaesseesseenseenseessenssenseens 17
4213 CONTOTINANCE LESTS ...ttt eyt e ettt eteettetente st e et e sbe et e estentebe st e e bt sbeeb e eseen b e ae st e ebesbeebesbees b et e benbesaeebeenean 18
422 On-axis spurious radiation fortransmit VSAT .......ccoecviiiiiiiiiiieieee ettt s 18
4221 JUSTHTICATION ... b ettt eb ettt b e bbb s et et e b sbeebeenean 18
4222 N 0T ea B Lo 15 o) o HOO SRR RRRTTR 18
42221 Specification 1: "Carrier-on" radio STALe..........ccuerieiiiiieit ettt 18
42222 Specification 2: "Carrier-off" and "Emissions disabled" radio states..........ccccceeeererrerrenencennenne 18
4223 CONTOIMANCE TESES ....e.ttiietietieti ettt ettt ettt ettt ettt ett e et e et e et e enbeembeemeesseesaee st emteeneeeseenseebeenseeneeennes 19
423 Off-axis e.i.r.p. emission density within the band.............ccccooiiiiiiiiii e 19
4230 (13313 Y OSSP 19
423.1 L8 02215101 s PSSP 19
4232 SPECITICALION. ...e.vteeeeeeiieeitete ettt ettt ettt e et e et e st estee st esseesseesseessesseesseesseesseessesssesseesseeseenseenseessennsens 19
4233 CONTOTINANCE LESTS ...vuveutiieeitenieterte ettt ettt ettt eb e sb et e st et et e st e bt s bt eb e estes b e be st e e besbeebeebees e et ebenbesbeebeeaean 20
424 CAITICT SUPPIESSION ..uvieuvierrienrieeriesteetresteesseeseessesssesssesssesseesseesseassesssesssesssesseeseesseassesssesssesseessesssesssesssesssenns 20
4.2.4.1 JUSTITICATION ...ttt ettt ettt b e s bt bttt ettt be s bt bt ebe e st e e et enbesbeebeenean 20
4242 SPECITICALION. ...e.vteeeeeeiieeitete ettt ettt ettt e et e et e st estee st esseesseesseessesseesseesseesseessesssesseesseeseenseenseessennsens 20
4243 CONTOTINANCE LESTS ...euveutiiieiienteterte ettt ettt ettt h e bttt e st et et st e e b e bt eb e e st e st e ae st e e besbeebesbees e et e benbesbeebeenean 21
425 Mechanical (antenna pointing) for transmit VSAT .....ccooiiiiiiiiiiieiieeee ettt 21
4251 JUSHITICATION ...ttt ettt ettt b e bt et et e st esae e st e e et emteenteeseeeneeeseenneennes 21
4252 N O T<Tea N 1o 15 1o s OSSPSR TRRRPRRPRUSORN 21
4253 (070310 0] 000 TS ] OSSP 21
4.2.6 Class A Control and Monitoring FUNCIONS ........cc.eeiuiriiiieiieieeie et s 21
4.2.6.1 Control and Monitoring Functions (CIME) ..........cceoiiiriiiieniiiiieie ettt s 21
4.2.6.1.1 GEIMETAL ...ttt h ettt b e bt b et et h bbbt bbbt et e e bbbt eaeas 21
4.2.6.1.2 CMF state transition AIAZIAMN ........ccveeeveieieiierierieeteeteetesteesteebeesbessaesteesseeseessessaesseesseenseesseessenssens 21
4.2.6.1.3 SPECIFICAtION OF SEALES...e.viiiiiiieiiiiierie ettt ettt ettt e e e e e te e seesseessessnessaesseesseenseenns 23
4.2.6.2 Control ChannEls (CO)....ouiiuieiieiieieiieeiteeteese et eteetestestesaeesseeseesseesseessesseesseesseesesseesseesseeseessenssens 23

ETSI


��
R��.}�n����jG��:�*�m�bآ����!��!Zd��=��[����Gi�|HiU�ltw�Y����Y_�Ou���'����J���l��Ȭ���m��7�����MyI�;�ظ%�i���v9��

4 ETSI EN 301 428 V2.1.2 (2017-05)

4.2.6.2.1 JUSTTICALION 1..etiiiiieiiiectee ettt et e et e et e et e e taeesteeessbeestae e saeessaeessaassseesnsaeasseesnseennsens 23
42622 N S TTo U i 71510 o BTSSR 24
4.2.6.2.3 CONTOTIMANCE TESES 1..vvievrieiiieieieeiieeeteeiteeetteesbeeetteesbeeasseesseessseessseeasseeasseeassesassesanseessseessseessseensses 24
4263 Self MONItOTING FUNCHIONS ......ieiiieiieitieit ettt ettt ettt e e et e e eeesaeeseee et e et eneeeneeeneenneans 24
4.2.6.3.1 (€S TS 1 USRS 24
42632 PrOCESSOT MONITOTINE ....e.eeiieieitietietee ettt ettt et ettt et ee e es e eaeesbeesbeesbe e et emteeaeeneeemeeeneeeneenneans 25
42633 Transmit SUDSYSEEM MONITOTINE ......eevieiieieeieiieseesteeteeteeeteeeeesseesseesseesesssesseesseesseesseessesssesssenseens 25
42634 VSAT transmisSion VAIIAATION. .........ecverieeriieieiieieestesteesie et eteeeteeaestaesseesseesseessesssessseseenseessenssens 25
4264 Reception of commands from the CCME ..........ccccoooiiiiiiiiniiieeeeee et 27
4.2.64.1 GENETAL ...ttt ettt ettt e e e e e st e et e s ae e beesseenseesbeesbeesaeese e beesbeeneeeaeeeaeenseenseensennsens 27
42.64.2 DiISADIE MESSAZE ..vevvervieiieiietieeieetie et et et e etestestestee st esseesseesseessessseseesseessesssesssesseessseseenseassenssens 27
42643 ENADIE IMESSAZE .....eveenteenieeiie ettt ettt ettt ettt e sttt et e e e st e e bt e bt e bttt et eat e bt e et et e enteeneeeneen 27
4.2.6.5 POWET-0N/RESEL ....c.iiieiiii ittt e et e et e e te e eateeeteeesbeessteeesseeestaeesseesnsaeasseesnseesnseesnsaeenseeans 27
4.2.6.5.1 LT e 15 1o o RO USSR 27
42652 N S TTo U i 71510 o B SUSSS 27
4.2.6.5.3 CONTOTIMANCE TESES ..vvievrieiiieitieeiieeeteeiteeeteesteeeteesbeessseesseeesseeasseeasseeanseesssesasseeeseesssaesssesssseensses 28
427 Class B Control and Monitoring FUNCHONS .........c.oeiiiieiieiieie ettt s 28
4.2.7.0 (3011 Y TSRS 28
42.7.1 PrOCESSOT MONITOTING ....vvieeiieiieeeietieteeteeteetesetesttesseesseesseesseessesseessaesseesseesseasseessesseessesssesssenseesseessennses 29
4.2.7.1.1 JUSHITICATION ..veiiieieiiie ettt ettt et e et e s te e ba e b e esseesbeesaesaeesseessessaesseesseeseenseansenssens 29
42.7.1.2 SPECITICATION ...ttt ettt ettt et e et e st este e seesbeesaesstesseanseenseenseessansaensaenseensenssesnnessnenns 29
42713 CONFOIMEANCE TESES ....eeuvieuiieiieeiieeiieetiesteete et eteetestesteestee st esseesseesseessesssesseesseesseesseeseesseeseensenssenssens 29
4272 Transmit SUDSYSEEIM MONITOTINE ......eeveeiiiierieiiesaiiereeteeteeteeteesteetsesseessesseesssesseesseenseessenseesseesseensesses 30
4.2.7.2.1 JUSHTICALION 1..evieiiieciieciee ettt st e eteeetaeeteeeeee ekt e s e estaeestaeesaeessaessseesnsaeesseesnseennsens 30
42722 N S TTo N i 71510 o B Y SRS, st e SO 30
4.2.7.2.3 CONTOIMANCE TESES 1.uvvvevrreireererreirees kel e sruseveeesseessseesshisieratesseeenseesssesensessssesessesssseesseesssesssseesssens 30
4273 POWETr-0N/RESEL ....cevieeiiieiieeiieeiee e e D e LY ettt et re e e ae s nee s 30
4.2.7.3.1 L T e 1510 o R B UL < S Uy S USRS 30
42732 N S TT N i 071510 o B e USSR 30
42733 CONFOIMANCE TESES ...vvevvee ST e rabieeeeees e e oA s e seeesteesseesseenseessesssesssesssesseesseenseeseesseenseensenssenssens 30
4274 Control Channel (CC) rECEPLION .l uveeer il e ioitesaieeerreeereesaesseesseeseesesssesseesseesseesseassesssesssesseesseessesses 30
42.74.1 JUSHITICATION ..ot i2h e et ees i v e S5 e enteesteesteessesseessaensaensaessesssesasesseessesssessnesseenseensennsenssens 30
42742 SPECITICAtION ... 605 e e et ettt ettt ettt et e et e e e eba e beeseenseessesanessnenns 30
42743 CONFOIMEANCE TESES ....veuvieiiieeieeere it Al teenteestestestesteesteesseesseenseesseessesssesseesseesseenseeseesseeseenseassenssens 31
4.2.7.5 Network control COMMEANGS .......... it it e eeeeieeeree et e eree et e eseeestbeesteeetaeessaeessseessseesssaesseeesseeenseeenses 31
4.2.7.5.1 LT e 15 10 o R e U USRS 31
42752 N S TT N i 71510 o B e SRS 31
4.2.7.5.3 CONTOIMANCE TEST...... i ettt et ettt e st e ettt e et e ettt esteeebeesbeeesbeeeseeesseeenseeessaeaseeesseesssaensseessseenssens 31
4.2.7.6 INitial DUIST tranSIMISSIOMN &L 100 e eveeerrerireeetieesteeetteeteeeteeebeeebeesbeessseesebeessseesssaensseesssaasseesnseessseesnsaeaseeans 31
4.2.7.6.1 LT e 1510 o R USRS 31
4.2.7.6.2 SPECITICATION ...ttt ettt ettt ettt e et e st e ste e seesbeessessaesseasseenseenseessansaensaensesnsenssesnnessnenns 31
4.2.7.6.3 CONFOIMEANCE TESES ...vvevvieivieeieieteeieettesteerteeteetestesaesttestee st esseesseesseessesssesseesseesseesseeseesseeseenseassenssens 31
428 Receive antenna off-axis Gain PAtteIM........ccoecveriieriierierieeieeieeeesteerteeteetesteesteebessessaesseesseesseesseessenssenseens 32
42.38.1 JUSHITICATION .ottt ettt st et e st e e st e esbeetae b e e b e esseessessaessaesseenseenseassenssenssenseesaenses 32
4282 SPECITICALION. ..ttt ettt ettt ettt e st e s tee bt esaeesseesseesseeseesseesseesseessesssesseesseeseenseenseessenssens 32
4283 CONFOIMANCE TESES ....euviiuiieeieeiiesieetieteeteetestesttesteesteesseesteesaeesaesseesseesseessesssesssesseesseanseassenssenssenseesennses 32
429 Blocking PerfOrmManCe..........cocueeiiiieieieiieie ettt ettt ettt et e et e st e e s bt e bt e bt et e ebeesbe e bt enteenteeneeeneen 32
4.2.9.1 JUSTITICALION ...ttt et ettt e et eesteeetae e aaeestbeesaeessseessaesasaeanseeessseensseesseensseens 32
4292 ] O Teoa N 1o 15 1o s S TRSTRUSPRRSPRUSOIN 32
4293 CONTOTIMANCE TESES ...ueeeuvieirieeiieeitieeitteeiteeeteeesteeeteeateeereeaseeasseeasseesssseasseeassseassesesssaesseesnseesssessnsesesseeans 33
4.2.10 Adjacent SiZNAl SEIECTIVILY ......eeiuieiiiiieiieiee ettt ettt e bt et et e eetesbeesbe e et enteeneeeneeeneens 33
4.2.10.1 JUSTITICATION 1.ttt ettt e ett e et e e te e e tbeeaee e tbeebeeessbeesseeessseesseesaseeasseesnseeasseesnsaeanseeans 33
4.2.10.2 N 0T oA B (e 15 1o o HOO SRR SRUSRTTP 33
4.2.10.3 CONTOTMANCE TESES ...euviriteiiieitieiierie ettt e et et e st et e beebessaeseeesseesseesseesseesseessesssesseessesssesssesseesseenseessenssens 33
5 Testing for compliance with technical TEqUITEMENLES...........c.eeevierierieiierieeeesee e ere e ere e sereeereeenas 33
5.1 Environmental conditions fOr tEStING .........ceouiiiiiiiiieiieie ettt ettt et et e 33
5.2 ESSENtIal TAAI0 1St SUILES .. .eeiuvierrieiitieeiiestieeteesteeetteesteestreestteesseeessseeseeessaeesseeessseasseeessasasseesssseeseeessseansesenses 34
6 Test methods for the complete VSAT ...ttt 34
6.1 L€ 155 11 1 OSSPSR PRUPURPRRSUR 34
6.2 Off-axiS SPUIIOUS TAATALION .....e.vieetieiiieeieeiieetiestteieeteetestesttesteeaeesseesseessesseesseesseessesssesssesseesseesseensensseessenssenseens 35

ETSI


dijDpJ�{���H��G���zT�*I����(�+�((����j�)����	t�+�M�����c�ڕ�cZ����t���9h�����E�|���Mt�$����A�l������7�����c���QϳcM

5 ETSI EN 301 428 V2.1.2 (2017-05)

6.2.0 (€131 1<) | OSSR 35
6.2.1 B TS A 4 Lo USRS 35
6.2.1.0 (13313 Y OSSP 35
6.2.1.1 UP L0 1 000 MHZ ...niieieeeiee ettt ettt ettt et e et e bt st e st et e b e saeeseeseeaeeseeneansensanseaseseeenes 36
6.2.1.1.1 TS LSS 36
6.2.1.1.2 IMASUIINEG TECEIVETS . ...veeueeeueeeueeetieetiesteeteenteeetesieessee st eeae e et enteeneeeseeabee bt enseenseemeeeneeeaeenseenseenseeneenneans 36
6.2.1.1.3 PLOCEAUIE ...ttt b e bbbt es et e bbbt eb e ebe bt e b et e b sbeebeeaean 36
6.2.1.2 ADOVE 1 000 MHZ ..ottt e sttt et be st e et besbe b eaean 36
6.2.1.2.0 GEIETAL ...ttt h ettt b e bbb bbbt bbbt et et e bbb eaeas 36
6.2.1.2.1 Identification of the significant frequencies of spurious radiation ............c.cceeevevevereerierieecreneennnans 37
6.2.1.2.2 Measurement of radiated power levels of identified spurious radiation..............cceceerveriievriecvrnnnnns 37
6.2.1.2.3 Measurement of conducted spurious radiation at the antenna flange ............cccceeeeveeiinienieneenen. 38
6.3 On-axis spurious radiation for transmit VSAT ........ooiiiiiiiiiieeee ettt 39
6.3.1 TSt METROM ...ttt ettt et e e e e sa e et e et e n e esee b e et e et e emtesmeesaeesaeeteenes 39
6.3.1.1 TIESE STEE ettt ettt ettt ettt ettt ettt ettt e a e a e s e bt e bt et e et e eae e eh e e nh e et e en et eneeehee bt e bt eteenteeneas 39
6.3.1.2 Method Of MEASUIEIMENL .......cuieiiiiieiieet ettt ettt ettt e sae e st e e et et e emte e bt e sbe e beeseeneeenees 39
6.3.1.2.1 (131 1<) 2 ) USSR 39
6.3.1.2.2 Method of measurement at the antenna flange .............ccoecveevieierieniecieie e 40
6.3.1.2.3 Method of measurement with a test ANENNA ........ccereeiiiieriiriiriirereeeeeee e 41
6.4 Off-axis e.i.r.p. emission density within the band ..............ccoocverieiieiiiiiiieeeeee e 42
6.4.0 GEIETAL. ...ttt h ettt s h bbbt et et e e bbbt bt a ettt be bt bt et et et st ebes 42
6.4.1 TESE INELROM ...ttt b ettt e besbe bt et e st ettt b e bt bt ene et e nte e ebes 42
6.4.1.1 GEIMETAL ...ttt bt eh et e e st bt e bt eh e se e st et b et e bbbt bt e bt en b et et b e 42
6.4.1.2 Transmit OUtPUt POWET AENSIEY ....eeuverueerieiiiereeiousmteeeeneeetienteeteesse bt eneesneesteenteeeeeneeeneeeseesteenbeeeeeneeenees 42
6.4.1.2.1 GENCTAL ... 58t B e b et h e bttt ettt e et nae et et enaeas 42
6.4.1.2.2 TS S L v B SRS 42
6.4.1.2.3 Method of measurement .............coo e D A ettt 43
6.4.13 Antenna transSmit AIN .......oooueeerere e ettt e £t et e bt et et e et e et e bt et e entesete e sneesaee e enee 44
6.4.1.3.1 (€131 1<) 2 ) O P USSP 44
6.4.13.2 TS SIEC.. ettt ST e it et 0 e i e et ettt ettt b bt et et e et sb e eb e bbb et et e b b beeaean 44
6.4.1.3.3 Method of MEASUTEIMENE, . fu. ...t i A ettt ettt sttt ettt et et e b 44
6.4.14 Antenna transmit radiatiQNPALLBITIS ... .ol . 55/ eereeererteesseesestesaesseesseesseesseessesseessesssesssesssesssesssesseenes 45
6.4.1.4.1 GENETAL ..o e B e T ettt 45
6.4.1.4.2 TEST STE..c.eneentes ettt £ A3 et ettt bbbt ea et e e e b bt eb e bt eb e e st et bbbt be bt e et e b b be s 45
6.4.14.3 TSt AITANGEIMIENE ...t e B ettt ettt ettt e sat e sbt e st e sab e st e e sbt e e sateesbe e e smteenbteesareenaeees 45
6.4.14.4 Co-polar radiation pattern-azimuth...........cccooiiiiiiiiiie e 45
6.4.1.4.5 Co-polar radiation pattern=eleVatiOn .........cceeiiriiiiiieieriiete ettt 46
6.4.14.6 Cross-polar radiation pattefm-azimuUth .............oooiiiiiiiiii e 47
6.4.14.7 Cross-polar radiatiofl pAttern-eleVation ...........c.ccoooiiriirierieeeee e 47
6.4.2 ComPULALION OF TESUIES ... .ttt et ettt et et esa e s ae et e et e et e eseeebe e beenbeeeeeneesneesneenne 48
6.5 CaITICT SUPPIESSION ....eeuvieurieeteeieseresttesttestteteesseesseassessaesseesseesseasseassessseasseseenseessesssesssesssesseesseesseeseessenssenssensenns 48
6.5.1 TESE INELROM ...ttt b ettt b e s bt bt et e st ettt b e bt bt et et et e ebes 48
6.6 Antenna pointing for tranSmit VSAT .......ccoccviiiiiieiiciecieceesie ettt ettt ste e be e e sstessaesteesseesseenseensenssens 48
6.6.1 TESE INELROM ...ttt e b ettt et besbe bt et e st ettt e bbbttt e bt enes 48
6.7 Class A Control and Monitoring FUNCLIONS.........c.ecierieiiieiierieriieteeteetesteesieesseesesaesaesseesseessessseessesssesssenseens 49
6.7.1 GEIMETAL ...ttt bbb bbbt bt et et et bbbt bt h et b et b e bt bt et et e bt enes 49
6.7.2 TSt AITANZEIMENE ....eenitiiiieiiieeeite ettt ettt et et e sb e a bt e sb bt e bt e e sbt e e sbteesbeeebeeesabeenbteesmbeenateesaneenane 49
6.7.3 Control ChannEls (CC) ...uuviiiiiiiiieeiieeieeetee et e etteete et e e eeestee e tae e saeessbeessseesssaassseesssaessseessseessseesnseennsanans 50
6.7.3.1 S A 0TS 4 Lo SRR 50
6.7.3.1.0 (131 1<) 2 ) SRS 50
6.7.3.1.1 Test method for Internal CC ........ooouiiiiiiieie ettt ettt et e saeeseeens 50
6.7.3.1.2 Test method for eXternal CC .......oouiiiiiiiii ettt st e s e e 51
6.7.4 PrOCESSOT MONILOTING ... .vieviieiietietieteeteste st e st esteeteesteesbeesaesseesseesseesseasseassesssenssenseessansaenseessennsesssesssesssenns 51
6.7.4.1 TSt INELROM. ...ttt ettt st be bbbt sa e bt eaeene 51
6.7.5 Transmit SUDSYStEIM MONILOTINE. ......ccvieveirererertierteeteeteeteeseesteesseeseesesssesseesseesseessesssesssesssessesssesssesssesseenns 51
6.7.5.1 TSt INELROM. ...ttt bttt b et b et ettt be st eaeene 51
6.7.6 VSAT transmission VAIIAAtION ........coueeueiuiiiieieiiiertiterie ettt ettt st eb s be ettt e ebe e eee 52
6.7.6.1 Test method for VSAT validation by the CCMF for VSAT using internal CC...........ccccevveiieneennen. 52
6.7.6.2 Test method for VSAT validation by receiving station(s) for VSAT using internal CC....................... 52
6.7.6.3 Test method for transmission validation for VSAT using external CC...........ccoooveviiiieiinienieneneee 52
6.7.7 Reception of commands from the CCME .........cooiiiiiiiii et 52
6.7.7.1 S A 0TS 4 Lo USSP 52

ETSI


v��J�ߪ)������$�
�j���r˻��P�mq: �vw�꣞�D��1_��.$L����l�����I	�ީAX���&���j�P���7�hZjP4�գ�7 �Cu�u�۹ _jA�=NT��

6 ETSI EN 301 428 V2.1.2 (2017-05)

6.7.8 POWET-0N/RESEL ...ttt ettt h et e bttt et e a e e e st e bt et e enteeneeemtesmeesaeesaeenseenseenseenneas 52
6.7.8.1 S A 0TS 4 Lo USSP 52
6.8 Class B Control and Monitoring FUNCHOMNS .......cc.eiruiiiiiiiiierieeit ettt st eeee e seeens 53
6.8.0 (€ 1531 1<) | USRS 53
6.8.1 TSt AITANZEIMENIE ....eenetiiiiiiiieeeite ettt ettt et et e s bt eeat e e sb bt e bt e e sb b e e sbteesbe e e bt e e sabeenbteesmbeenateesaneenane 53
6.8.2 Processor monitoring-Test MEthOd ........c.ooiiiiiiiiiee ettt 54
6.8.3 Transmit subsystem monitoring-Test MEthod..........c.occviriieiieriirice e 54
6.8.4 Power-on/Reset-Test MEthOd. ........cooiiiiiiiii ettt s 55
6.8.5 Control Channel (CC) reception-Test MEthod ..........c.cccveruieiiieciiiiiiieiiere et 55
6.8.6 Network Control commands-Test MEthod...........cecveiiriiiiiiiiii e 56
6.8.7 Initial burst transmission-Test MEthOd. ..........coiiiiiiiiiiiii e 58
6.9 Receive antenna off-axis Gain PAEEIT ........eeiuieiiiiiieieitiete ettt ettt et et e st et e be e beeteenee s 58
6.9.1 TSt METROM ...ttt et ettt et a e sa e e bt et en e ese e bt e be et e emtesmeesneesaeeneeenes 58
6.9.1.1 TIESE STEE ettt ettt ettt ettt et et ettt et e a e e s e bt e bttt et e eae e eheeeh e et e en et eneeene e bt e beeteenteennas 58
6.9.1.2 Method Of MEASUIEIMENL .......cuieiieiieiieei ettt ettt ettt e et et e e et et e enteeseesbe e beeeeeneeenees 58
6.9.1.3 (0703031011171 o) 1 PSSP 59
6.10 BlOCKING PEIOIMIANCE ........eeuiieiieeiieitie ettt ettt ettt ettt st s ae et e e bt et e e st e eseeebeesbeesteeneesmeesaeesaeeseenseenneas 59
6.10.1 TESE NGO ...ttt et ettt bt bbbt st et e et b e bt bt et et e bt ebes 59
6.11 AdJacent SiZNAL SELECTIVILY .....eevvieriieiieieeiertieste et eteste st e st ete et e eeteesaesteesteeseesbesssesseesseeseesseesseessesssenseesseenses 60
6.11.1 TESE NGO ...ttt bttt et et b e bbbt st et e et b e bt bttt e bt enes 60
7 Test methods for MOAIfied VSAT ......ouiiiiieeee ettt et 60
7.1 L€ 153 1 | SRR TRRPRRSORN 60
7.2 Antenna subsystem replacement ...........cooceeeereereeneen it S e 61
Annex A (informative): Relationship between the present docunient-and the essential
requirements of Directive2014/53/EW . 250 i 62
Annex B (infor mative): Pointing stability Methiodology .o i 64
Annex C (informative): BibliOgrapiy ... sl i et 65
Annex D (informative): ChangehIStOrY ... it sreereas 66
| 1) 2 o S U SR 67

ETSI


=��@�,I��)*6eqL�YU���oY��)M�O����!�i�����U�����u�������grC����i��l٫�]ެO6�������L��Jgq�fM�HI����Z>h1�\�L/g���������

7 ETSI EN 301 428 V2.1.2 (2017-05)

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 membersand non-members, and can be found
in ETSI SR 000 314: "Intellectual Property Rights (IPRs); Essential, or potentially Essential, IPRs notified to ETS in
respect of ETS standards’, which is available from the ETSI Secretariat. Latest updates are available on the ETSI Web
server (https://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 Harmonised European Standard (EN) has been produced by ETSI Technical Committee Satellite Earth Stations
and Systems (SES).

The present document has been prepared under the Commission's standardisation request C(2015) 5376 final [i.2] to
provide one voluntary means of conforming to the essential requirements of Directive 2014/53/EU on the harmonisation
of the laws of the Member States relating to the making available on the market of radio equipment and repealing
Directive 1999/5/EC [i.5].

Once the present document is cited in the Official Journal of the European Unionsunder that Directive, compliance with
the normative clauses of the present document given in tablé-A. L confers, within the limits of the scope of the present
document, a presumption of conformity with the corresponding €ssential requirements of that Directive, and associated
EFTA regulations.

National transpesition dates

Date of latest announcement of this EN (doa): 31 August 2017
Date of latest publication of new National Standard

or endorsement of this EN (dop/e): 28 February 2018
Date of withdrawal of any conflicting National Standard (dow): 28 February 2019

Modal verbs terminology

In the present document "shall", "shall not", "should", "should not", "may", "need not", "will", "will not", "can" and
"cannot" are to be interpreted as described in clause 3.2 of the ETSI Drafting Rules (Verbal forms for the expression of
provisions).

"must" and "must not" are NOT allowed in ETSI deliverables except when used in direct citation.
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Introduction

The present document is part of a set of standards developed by ETSI and is designed to fit in a modular structure to
cover all radio equipment under the RE Directive [i.5]. The modular structure is shown in ETSI EG 201 399 [i.1].

Figure 1: Void

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 ETSI
TBR 028 [i.4] 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 phenoménon 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;récommendation.or information about the installation of the
VSAT.

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.

The present document is therefore intended to cover the provisions of Directive 2014/53/EU [i.5] (RE Directive)
article 3.2 which states that "....radio equipment shall‘be.so constructed that it both effectively uses and supports the
efficient use of radio spectrumin order to avoid harmful interference".

Recital 10 of Directive 2014/53/EU [i.5] states that "In order to ensure that radio equipment uses the radio spectrum
effectively and supports the efficient use of -radio spectrum, radio equipment should be constructed so that: in the case
of a transmitter, when the transmitter is'properly installed, maintained and used for itsintended purpose it generates
radio waves emissions that do not create harmful interference, while unwanted radio waves emissions generated by the
transmitter (e.g. in adjacent channels) with a potential negative impact on the goals of radio spectrum policy should be
limited to such a level that, according to the state of the art, harmful interference is avoided; and, in the case of a
receiver, it has a level of performance that allows it to operate as intended and protectsit against the risk of harmful
interference, in particular from shared or adjacent channels, and, in so doing, supports improvementsin the efficient
use of shared or adjacent channels."

Recital 11 of Directive 2014/53/EU [i.5] states that "Although receivers do not themselves cause harmful interference,
reception capabilities are an increasingly important factor in ensuring the efficient use of radio spectrum by way of an
increased resilience of receivers against harmful interference and unwanted signals on the basis of the relevant
essential requirements of Union harmonisation legislation."”

As a consequence, the present document includes both transmitting and receiving parameters aiming to maximize the
efficient use of radio spectrum.

ETSI


���x��zr%����`{���@ʣ}������\�L2���ONӇ���oL�d��@�o�R�`q ����g(~���?�C�H,�h0�n�Q.��uA����4䄫3��e;���hZ���?��CB�d���

9 ETSI EN 301 428 V2.1.2 (2017-05)

1

Scope

The present document specifies technical characteristics and methods of measurements for Very Small Aperture
Terminals (VSATSs) equipment 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 transmissionionly of radio-communications signals in any of the
frequency bands (earth-to-space) specified above; or

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

- areceive only VSAT: designed for reception:only-of radio-communications signals in any of the
frequency bands (spaces<carth) 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 2014/53/EU [i.5] (RE Directive) article 3.2,
which states that "... radio equipment shall be so constructed that it both effectively uses and supports the efficient use
of spectrumin order to avoid harmful interference".
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2 References

2.1 Normative references

References are specific, identified by date of publication and/or edition number or version number. Only the cited
version applies.

Referenced documents which are not found to be publicly available in the expected location might be found at
https://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.

The following referenced documents are necessary for the application of the present document.
[1] Void.

[2] CISPR 16-1-5 (2014): "Specification for radio disturbance and immunity measuring apparatus and
methods - Part 1-5: Radio disturbance and immunity measuring apparatus - Antenna calibration
sites and reference test sites for 5 MHz to 18 GHz".

[3] Void.
[4] Void.
2.2 Informative 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
referenced document (including any amendments);applies.

NOTE: While any hyperlinks included in this clause-were valid at the time of publication, ETSI cannot guarantee
their long term validity.

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] ETSI EG 201 399: "Electromagnetic compatibility and Radio spectrum Matters (ERM); A guide to
the production of Harmonized Standards for application under the Radio & Telecommunication
Terminal Equipment Directive 1999/5/EC (R&TTE) and a first guide on the impact of the Radio
Equipment Directive 2014/53/EU (RED) on Harmonized Standards".

[1.2] Commission Implementing Decision C(2015) 5376 final of 4.8.2015 on a standardisation request
to the European Committee for Electrotechnical Standardisation and to the European
Telecommunications Standards Institute as regards radio equipment in support of Directive
2014/53/EU of the European Parliament and of the Council.

[1.3] ETSI TR 102 375: "Satellite Earth Stations and Systems (SES); Guidelines for determining the
parts of satellite earth station antenna radiation patterns concerned by the geostationary satellite
orbit protection".

[1.4] ETSI TBR 028: "Satellite Earth Stations and Systems (SES); Very Small Aperture Terminal
(VSAT); Transmit-only, transmit/receive or receive-only satellite earth stations operating in the
11/12/14 GHz frequency bands".

[i.5] Directive 2014/53/EU of the European Parliament and of the Council of 16 April 2014 on the
harmonisation of the laws of the Member States relating to the making available on the market of
radio equipment and repealing Directive 1999/5/EC (RE Directive).

ETSI


^ݪ�.�Z�����'@02�j�������X[#�8�֮�4�Hxf���>���h+>\e�@������sd��t��)p]ټ]I��4ſ�[⦜��c{ڕ	���2]�v���q7�ӭ�Z��2���N
g

11 ETSI EN 301 428 V2.1.2 (2017-05)

3 Definitions, symbols and abbreviations

3.1 Definitions

For the purposes of the present document, the terms and definitions given in Directive 2014/53/EU [i.5] 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 stateydepends 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 transiit VSAT in a network

Control Channel (CC): channel or channels by which V:SAT receive control information from the CCMF

EIRP,ax: maximum e.i.r.p. capability of the VSATas declared by the applicant
EIRP, o either:

i)  EIRP

max> OF

ii)  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 EIRP .
bandwidth and transmission parameters (see clause 4.1.3).

and EIRP . for each combination of occupied

emissions disabled radio state: radio state in which the VSAT is not transmitting 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 the present
document is required to comply with the provisions of the present document

external control channél: 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
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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: modules of the VSAT that are not declared by the applicant, or as indicated in the user documentation as
outdoor unit are defined as 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 the present document, any network configuration including star, mesh and point-to-point configurations

nominal antenna diameter: antenna diameter declared by the manufacturer that is a parameter in performance
characteristics and that allows reference to a certain performance

NOTE: An antenna with circular aperture of diameter equalito the nominal diameter does typically have the
performance specified.

Network operators might request antennas of a cerfain diameter. Then an antenna that is compliant with
the requirement for nominal antenna diameter, equal to the requested antenna diameter can be used.
Manufacturers can mark their equipment with antenna diameters used in the requirements during
compliance test.

nominated bandwidth: bandwidth of the VSAT, radio frequeney transmission nominated by the applicant

NOTE 1: The nominated bandwidthvis centred on thetransmit 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 channelinterference levels which will be taken into account by operational procedures
depending on the exact transponder carrier assignment situation.

occupied bandwidth: bandwidth of the VSAT radio frequency transmission nominated by the manufacturer

NOTE: The nominated bandwidth is wide enough to encompass all spectral elements of the transmission which
have a level greater than the specified unwanted emissions limits. The nominated bandwidth is wide
enough to take account of the transmit carrier frequency stability. The nominated bandwidth is within the
transmit frequency band within which the VSAT operates.

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

NOTE 1: 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;

¢) 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.
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NOTE 2: The installation equipment (means of attachment) is outside the scope of the present document. 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 the present document.

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

NOTE: For areceive-only VSAT there is no nominated bandwidth therefore any radiation is a spurious radiation.
transmission disabled state: state in which the VSAT 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 Symbols

For the purposes of the present document, the following symbols-apply:

dBsd Ratio expressed in decibels relative to.the spectral-density

3.3 Abbreviations

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

BW Wanted signal occupied Bandwidth

CcC Control Channel

CCF Control Channel reception Failure

CCMF Centralized Control and Monitoring Functions

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

CMF Control and Monitoring Function

CCR Control Channel correctly Received

()% 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

IDU Indoor Unit

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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