Finaldraft ETSI EN 301 925 v1.5.1 2017-08)

EUROPEAN STANDARD

$§ \\@;

Radiotelephone trans Lers and&celvers for
the maritime mobile SG@IQ& ope@&tmg in VHF bands;

Technical characterls@c%ﬁ’nqm{%mods of measurement
&?’


��_�1h���j�u�3���J�R��'h��<V%x�H�W��;��Yt5�ԛP �Q�����kԧ����1D���
��%�i:
y��e�����@�Z0��������c��N'g�������	=�프

2 Final draft ETSI EN 301 925 V1.5.1 (2017-08)

Reference
REN/ERM-TG26-531

Keywords
EMC, GMDSS, maritime, radio, telephony, VHF

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 nonJucratifienregistrée ala
Sous-Préfecture de'Grasse’(06) N° 7803/88

Important notice

Thepresent document.can be downloaded from:
http://www.etsi.org/standards-search

The present document may be made available in.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/CommiteeSupportStaff.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.

© ETSI 2017.
All rights reserved.

DECT™, PLUGTESTS™, UMTS™ and the ETSI logo are trademarks of ETSI registered for the benefit of its Members.
3GPP™and LTE™ are trademarks 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 trademarks registered and owned by the GSM Association.

ETSI


�'��c7
@*xX^����������n>
)
�����M�xś�������5��E��H���X5��gx����#!�(Ө�L������r
���(������s/�8�@����A�i��=���T`��sV�

3 Final draft ETSI EN 301 925 V1.5.1 (2017-08)

Contents

Intellectual Property RIGNES.... ..ot e e b e 8
01 Yo (o ST 8
MoOdal VErDS EMINOIOQY .......ccveieeieieece sttt ettt e e e s re s aeeaesbeeaeesbesreensesaeensessesneenseseeeneensessens 8
1 o0 0L SR 9
2 L= £ 101 S 9
21 NOFMBLIVE FEFEIEINCES .....cutieiitiite ittt ettt sttt h ettt e e besb e ek e s bt e bt e ae e e e s bese e besheeb e e ae e s e eean e besaeebenneennennen 9
2.2 INfOrMELIVE FEFEIENCES. ...ttt b ettt e e et et bt bt e st e e e e e b sheebeeneene e e enbees 10
3 Definitions, symbols and abbreViationsS............cceeciiiiieiicesesece e s 11
31 DEfINITIONS. ...ttt ettt et e b e et eeatesaeesheesaeeebeeasesaeeebeaebeenbeeateeheesaeesbeesbeeseensesnnennns 11
3.2 SYIMDOIS. ...ttt ettt b et b e et b e s e Rt bt s e bt b e e Rt SR e e Rt e E e bRt R Rt bRt b e et b n e 12
33 ADDIEVIBLIONS ...ttt ettt e e et e st e st e saeesbeebeeaseeaeeebe e be e beeabeeaeesaeesaeeeaeenreenbeenteeneeereesreas 12
4 GENENEl TEOUITEIMIENES ...ttt ettt s bttt s e e e s e e e st eb e e b e s bt e R e ne e s e e enenb e enenbennennennan 13
4.1 100001 1 (1T o o IO PSP U P USROS 13
4.2 1S @3 a o< (o] o 13
4.3 (000110 K300 HT0 o [[or= (o= NN TP URTRRURPT 14
4.4 Handset and [OUASPEEKES .........ccueiieiieieeri et e e et teetesee s B fnaesreenseenseesaesseasseesseesseesesnsennennnns 14
45 S 1 VA 01 = 1 (] 1 S oSSR 14
4.6 = o1 | 1T o e S o o 15
4.7 WA UP .. T e et e et s s s esae e n e e e esre e 15
4.8 AUAIO PrOCESSING.....eceeevereeieeterieeete et e Lo st ceeseeneeresee s e e e esteseeteseeeebeseeseebesseeereseeseebesbeneenesreneenens 15
5 TEChNICal FEQUITEMENTS ... e et s e et se st ss e s e e e et e st nb e bt b e e nn e e eneeseenennenas 16
51 ST oTT o I (0 1 E AT S S SRS 16
52 Class of emission and Modul ati 0N ENaraCEENT SH CS. . e ey ot et se ettt sttt st se e 16
5.3 MUILIPIE WALCH FACIHTTIES....cueee e e e 30 Te e e e e te s e s e saeesteete et e eaeesraesseesseenteensesneesneesneesneaseensenns 16
531 Additional performance StANUArdS:............ ol Fereeeeiere e sr e et st eere e e esaesresresreere e e eneees 16
5.3.2 o T a0 o g = o T s 17
54 NEEITACES ... e ekttt e b bt h e h et e e e bt bbbt Rt e h e et e e e b et bt aeene e e nre s 17
54.1 GENENAl... ettt B St e e te s aeesheesaeebeeaseeaseeheeabe e be e beeateeaeeeheeeheenbeenreenaeeaeeeheenteeareereenreanns 17
542 AUTIO FIEBOUENCY ...ttt etttk etttk et st b s bbbt bbb bt b e bbb 17
54.3 DigItal TNEEITACES. ...t T e ettt sttt bbbt b e et b e e et b et b e s e e st b e ne et e be s b et eb e s 17
55 V Oyage data reCOrder INEEITaCE: . il ettt bbb e b st b e b b 17
6 Test conditions, power sources and ambient teMPEraIUrES ...........cceverieeeerereere e 18
6.1 TESE CONAITIONS ...ttt b et st b e bbbt e h e st e e e b e se e eb e e bt ebeeb e e ae e s e b e sbeebesaeebe e e ennees 18
6.2 LS B o[0T s o 1o PRSP PP PTPURRPRN 18
6.3 [N\ [oTgpgr= I (== ole g o 10 1O TP PR URUSOSRPP 18
6.3.1 Normal temperature and NUMITITY .........covoii et ee e s 18
6.3.2 NOrMal POWES SOUICE VOITAGE ...ttt sttt sttt sttt bbbt nn et b e bbb 18
6.3.2.1 MaiNS POWEIEA EQUIPITIENT .......veeeieitereeieete ettt st e et b et sb e e b s b e se e bt sbeseebesbeseebesae e ebesrenneneas 18
6.3.2.2 Battery pOWEred EQUIPMENT ..ottt b e b e e eb e b se bbb e e b sre e ene 18
6.3.2.3 OLNES POWET SOUICES......ccvieiueetirteseetestee et sttt st et b s st s bt seeseeb e sses e eb e s s ese e bt se e e e bt seeneeb e s eseeb e b e e ebenneneenis 18
6.4 EXIrEemE tESE CONAITIONS ..ottt et sttt et e e s e e besbesee et e e aeene e e e neeseeseeseeeneeneeeeneees 19
6.4.1 EXErOIME LEIMPEIBLUIES .......eeieeee ittt sttt st e s bt e s at e e s bt e e sae e e sbb e e s ate e sbbe e sbeeesbbe e sneeesabeesaneenares 19
6.4.2 Extreme values Of POWEr SOUICE VOITAJE .......ecveeiiieieeie ettt e st sae e sreete e e sneeenes 19
6.4.2.1 MaiNS POWENEd EQUIPIMENT ......c.veeieeieiie e see st e st ete et et e e e st e s e e teesteetesneesseesseesseesseenseessessaenseessenssens 19
6.4.2.2 Battery pOWEred EQUIPIMENT ........ccueieieiee et se e e et e e ee s e st sre e sreesaeenteenteeneessaessanssessaesseesseessens 19
6.4.2.3 OLNEr POWET SOUICES...... . eeteeeeeeeeeeeesteestee e e e eteseeseesaeesaeeseesseasteaseesseesseesseenseanssanseaseenseenseensesnenssenssnns 19
6.5 Procedure for testS al eXtreme tEMPEILUIES. .........cecveiieeeeee e seesteestessee e e e et e teentessaessaesteesteenseesesneennns 19
7 Genera conditions Of MEBSUIEIMENT ..........coiiieii et testeeneeseeseeenes 19
7.1 SEOUENCE OF TSN ..+ttt b et bbbt b et b e bt b e e et b e se et b e st et eb e e 19
7.2 TESE CRAINMNEIS. ...ttt et e st e e be e be et e e abeebeesbeesbeeabeeaeesaeesaeesaeenbeenteesseeneesreesrnas 20
7.3 S (11 [ o TSP 20
74 Arrangements for test signals applied to the reCalVer INPUL.............ooveeiiee e 20

ETSI


R��������6vB@@A�$�b��1�r�]f��i$#��<�o�3�2�z%ǩ���^��V���z:�XfQ����IDP��Iz�P�	/t�)d�i#x���7]�������,`,�6<K�c��λ8���

4 Final draft ETSI EN 301 925 V1.5.1 (2017-08)

75 Normal test modulation of the receiver wanted SIgNal ...........coceeceicee e e 20
7.6 Arrangements for monitoring the reCEIVEr QUIPUL ..........ccvecureeriieeieseee et sneesnees 20
1.7 Arrangements for test signals applied to the transmitter iNPUL ............cooieeiie e 20
7.8 Normal test modulation Of the traNSMITIEN ..........coii i s 21
7.9 Arrangements for monitoring the tranSMItter QULPUL.............cecuveieriereeseese e e e 21
7.10 Arrangements fOr tESE OF DSC........iiii it e e st e e s teenteeaaesreesaeeseenteenaeenaesseesreas 21
711 Standard test SIGNAISTOr DSC........cuiiirieiitereeeee ettt bttt b et ee et b e bbbt b b 21
7.12 Determination of symbol error ratio in the output of the rECEIVEN ... 21
7.13 Reference bandwidths fOr SPUNiOUS MEASUFEMENTS..........cuiiieiriieesieie it 21
7.14 Interpretation of the MEASUrEMENE FESUITS .........oeiiiiiiieree bbb 22
8 PEFfOIMENCE CRECKS......cii ettt e et e s tesreentesaeeneestesneeneeseesneetesseeneens 22
8.1 Performance CheCks - INTFOAUCTION ...........ouiiiie ittt et e sb e st se e e 22
8.2 Performance check - transmitter freqQUENCY ITON ........ccuicvieieeeecee e ee ettt e e esteesreenaeenee e 22
8.3 Performance check - tranSMItter CaIrTIEr POWEY .........ccccvecieeieeieseeseeseesteeseeseeseeste e teesteesaesnaessaesteeeeeeesneesnes 23
84 Performance check - transmitter audio frequency harmonic distortion of the emission..........cc.cccocvvevevvennne 23
8.5 Performance Check - reCaIVEr SENSITIVITY ........oociiieiie e 23
8.6 Performance ChECK Of DSC ... .ottt et e et e st eeeae et e n e e se e s e neeseeebeeneeneeneeneees 23
9 ENVIFONMENTA TESES ... e ceeeeeie ettt ettt e st e e st e stesreentesneeseentesneeneessesneenseseenneens 23
9.1 PIOCEAUIE. ...ttt e bbbttt e E ekt e bt eh e e h e e s s e e e s e b e eh e e b e e Rt es e ene e e e beeeeabesneene e e enrees 23
9.2 VLo = (0T (== PP ST PR PPURORRP 24
9.21 (D= 1T 0Tl (o) PO TSP PR O TP URTUPURURRI 24
922 MEthod Of MEASUMEIMENT ..o et ettt eb et ame e et besheeb e e e e e e se e s e nbesbesbe e e ennennea 24
9.2.3 S (U= 101 | 24
9.3 L 101 = 0 SR = T S S PSPPI PTPPRRPRN 24
931 INEFOTUCTION.....ee et T e e e tee et s e e sih e a e e aeeeaseeteeebeenbeeseeeseesteebeeseensesnnesnnesnns 24
932 GENEral PrOCEAUNE........c.eevereeueetereeeete e Deveenteeseeneeresee g e e steneete e et et sae e et se e e et e sbeseebesbeneenesbeneenea 25
9.33 DIY NEAL ..ot ST 0TS 0h ettt ettt 25
9331 DEFINIION L. e e B e 0T Do th et e et e st e s teesteeebeeseeaeeeaeesaeebeenteeateensesaeesreesanas 25
9.3.3.2 Method Of MEASUMEMENT......... o B e ettt sttt se et e beseeene e eneeneen 25
9333 REQUITEMENT ...t e e ettt et b e bbb bbb e 25
9.34 (D00 o1 0= O SOOI e PSPPSR 25
9341 (D= 1] 0] o O T e ST SOS SO TP URTURURRRRIPIN 25
9342 Method Of MEASUMEMENT...........oiie s 80 ettt sttt st sb et se e et e bt eb e s e enneneen 25
9.34.3 L S0 (U = .11 | e S 25
9.35 0T (= 0 = (= onY oL 25
9351 DEFINITION L. T et be e s te e s b e e b e et e e aeesaeebeeateeabeeatesaeesreesaeas 25
9.35.2 M EthOd Of MEBSUMEMENT .. .. 8 ettt e se et e et e st e beseeeseeneeneeneens 26
9.353 REGUITEIMENT ... e bttt ettt se et bbbt b e b e b e b b s e e bt e b s e b e b e se e bt e b et eb e s b e e ebesbeneebenbenneneas 26
O T I =0 0 111 SRS 26
101 GENEA CONAITIONS. ...ttt b ettt b e bt b e e aeea e e e e s e beseeeb e s heehe e e e s e besbeebesneenee e annas 26
10.2 L (= 0[S aTo A A o] PP PR 26
10.21 (D= 1T 0Tl (o] o PP S O PRTURURURPRITN 26
10.2.2 MEthOd OF MEASUNEIMENT .......eiiiieie ettt b et e e et bbbt et e e e e e se e besaesbe e e enneneeas 26
10.2.3 I 3T ST STSPS 26
10.3 L0 1= ooV TSSO SR TSRV PRR 26
10.31 DEfINITIONS ...ttt ettt e st e e st e et e st e s aeesheesaeebeenseeaeesaeeebeesbeebeebeentesnnesnnenans 26
10.3.2 MethOd Of MEASUNEMENT ..ottt e ee st e sae e et et e eeseesbesneereeneenseneen 27
10.3.3 T 411 £SO 27
10.3.3.1 (1= 0 - SRS PRSS 27
10.3.3.2 NOrmal test CONAItIONS HIMILS ......c.eeieie ettt ee e e beseeese e e eneeneens 27
10.3.3.3 Extreme test CONditiONS [IMITS........ooiiiieie e bbb e 27
104 FTEQUENCY GEVIBLION ......coiiieieeie ettt e st e et e e e s e e saeesse e se e teentesatessaesseesseensesneesneesneenseansaenseans 27
104.1 (D= 1T 01l (o) o P STOUTP PR TOTPRTURTURURURRIN 27
10.4.2 Maximum permissible freqQUENCY eVIatioN...........cc.vie oot 27
104.2.1 Method Of MEBSUMEMENT.........coiiiie ettt et et sbesb e aeenne e 27
10.4.2.2 03 SRS RPOSRPRPRRN 28
10.4.3 Reduction of frequency deviation at modulation frequencies above 3 KHz.........ccccoeoeeeiiniiiieneeeee 28
104.3.1 Method Of MEASUMEMENT..........eoiiee ettt st ae et et e e see st e beseesseeneeneeneens 28
10.4.3.2 LIS ettt s e e e he e be bt et e et e e eheeeh e e teebeebeereaateeaeeeaeeaaeebeenreenreeaaeeaeesreenrens 28
10.5 Sensitivity of the modulator including the MICIOPNONE ........cccoiiiiiire e 29

ETSI


$�����7�㞓RH��;��S0�at��uA3G<�������{����E^��b5��Myq���!xk� �#eQ���%���5�XC�Rc��{�C0ʂ�c��`��2Ē�M��Z؂�_�#&���T=

5 Final draft ETSI EN 301 925 V1.5.1 (2017-08)

10.5.1 (DL 1 71 (o ] TR 29
10.5.2 Y = oo o 0 == s 1= 1 =, R 29
10.5.3 T 0 29
10.6 AUAIO FrEOUENCY FESDOMNSE ... . eeueeeueeiieieesteesteesteestees e ssaessaesseesseesseeseasseaseesseesseesseesseaseansesseesseenseenseessesnsessenssees 29
10.6.1 DL 11 71 (o ] TR 29
10.6.2 Y = oo o 0 == s 1= 1 =, R 30
10.6.3 I 11 =TRSO 30
10.7 Audio frequency harmonic distortion of the @MISSION...........cceiiiriiiie s 30
10.7.1 (DL 1 411 1o ] o PR ORRRROTRRT 30
10.7.2 MELNOD Of MEASUMEIMENT ......eeeieieii et e ettt et e e e st e e e eeta e s e s eaaeee s st eeesessasssassseessssesssasenesssssseessnsenessases 31
10.7.3 I 11 =TRSO 31
10.8 P == g e 7= 1= I o0 1 SR 31
10.8.1 (L 11 71 (o ] T 31
10.8.2 Y= oo o 0 == s 1= 1 =, TR 31
10.8.3 T 0 32
10.9 Conducted spurious emissions conveyed t0 the @nNtENNA............c.ecuvvieiieiieeie e 32
10.9.1 DL 11 71 (o ] TR 32
10.9.2 MELNOD Of MEASUMEIMENT ......eeiiiieie ettt e e e e e st e e e ete e e e s eaaeeessabeeesesssesssessseesssssesssasenessssseesssnsenessases 32
10.9.3 N 11 TSR R T ORRROTRR 32
10.10 Residual modulation Of the tranNSMULIET ........ccoooeiii et e et e e s e e s s st e e e et e e e s saneessesreeeean 32
10.10.1 (DL 1 411 1o ] o PSR ORRROTRR 32
10.10.2 MELNOD Of MEBASUMEIMENT ......eeeiieii ettt e et e e e st e e e eeat e s e s eaaeeassbeeeseasssssssssseesssbeessssessssassnesssnsenessase 32
10.10.3 N 1 O SRRSO 33
10.11 Transient frequency behaviour Of the tranSMITLEN ... e s e 33
10.11.1 [ LT a1 o S N 33
10.11.2 MEhO Of MEASUMEIMENT .....eeeeiiviie e s F e srrae e e e srbeeesesees o be e n s e seesenseesssssseessasseessansssssssssesesansenessnnes 33
10.11.3 T 0 S A G 34
10.12 Radiated SPUMOUS EMISSION ...c..eiieieieeesie e e ¥ s 08t veenteeseesasitirs e shgetseenseensesnsessssssenssenssenssesnsesssssssssssesseessennsenns 36
10.12.1 DL T 0o P v S M 36
10.12.2 Method Of MEASUMEIMENT .......eee e e e et B e s ehaf e ettt e e etee e e s st e e e s eeatessssssseessbeeessssanessassneessnsenessanes 36
10.12.3 I 11 =T S A U e TR RRORRRUTRR 37
11 Transmitter with integrated DS eNCOUEY ... 0. i e ere st eree et see e ste e e eesreeeestesseeneesreeneeneenreas 37
11.1 (CTC 1= P Sy O 37
11.2 FTEQUENCY EITON (CAITIEN) c.vviuieiieieeeiueesie e seafat e ateasseesseesseesseesseasseasessseasseasseenseessesssessssssenssesnsessssssssseessennsannsenns 37
11.2.1 DL 11 11 (o ] e TR 37
11.2.2 MEhOA OF MEASUFEIMENT .....eeeeeee e e ettt cee et e e e et e e e s e e e e s sb e e e s ebbesessbbeeesasbeessasensssssseeesasenesanes 37
11.2.3 T 0T 38
11.3 Frequency error (demodulated SIONAY.......cc.cieiiieii et sr et sreere e eaennens 38
11.31 (DL 1 011 10 ] o PO RO 38
11.3.2 MELNOD Of MEASUMEIMENT ......eeiiiieii et ettt e e e e s st e e s eete e e e s eaaeeessbeeeseassasssassseessseesssassnssssssneesansenessasen 38
11.3.3 I 11 =TRSO 38
114 CAITIEN POWE ...ttt ettt e e ettt e s e e e e sttt e s eeaeeessseeasssabeeesasaeessabeseseasbesesanseeessbenessanbesessneneesssrnnesan 38
1141 (DL 1 411 1o ] o PR ORRRROTRRT 38
11.4.2 Y = oo o 0 == s 1= 1 =, R 38
11.4.3 T 0 38
11431 Lol g 0r= IR (=S oo 1o [ (0] YR 38
11.4.3.2 LS (SRS e 0] a0 [ (1] R 39
115 1Y K0T L8 = (o) g T [ 39
11.5.1 (LS 11 71 (o ] TR 39
1152 MELNOD Of MEASUMEIMENT ......eeeiieie et e et e e e st e e e ettt e e s eaaeee s st eeeseasssessessseessseesssasenessasssessansenessanen 39
1153 I 11 =TRSO 39
11.6 1Y L0 lo 18 = 1T g 1 = (TR 39
11.6.1 (DL 1 411 1o ] o PR ORRRROTRRT 39
11.6.2 MELNOD Of MEBASUMEIMENT ......eeeiieii et et e et e et e e et e e s e e e s e s eaaeeessabeeeseassssssessseessssesssssenssssssneesansenessasen 39
11.6.3 I 11 =TRSO 39
11.7 (S To [Ur= I g gToTo (U1F= 110 o 39
11.7.1 (LS 11 71 (o ] TR 39
11.7.2 Y = oo o 0 == s 1= 1 =, R 39
11.7.3 T 0 40
11.8 1Y/ Lol L8 = (T = £ = o2 <Gk (] 0L 40
11.8.1 (LS 11 71 (o ] TR 40

ETSI


�B+>Of_�[�aU:ď�8�����D�2�@"��?�0m�援�k�O�Kg'B*������y��$���*?j�Y֞P�L�})	p
roEM�A������5���#D�����"��"kpr;/��ǐ�U

6 Final draft ETSI EN 301 925 V1.5.1 (2017-08)

11.8.2 MEthOd Of MEASUFEIMENL .......coiiiiiiee ettt s e e te e e sae e e ebee e saeeesateesareesseeesaeeesareesnneesars 40
11.8.3 T 0 40
11.9 P == g e 7= 1= N o0 1 SRS 40
11.9.1 [T T a1 o] o PSSR 40
11.9.2 MEthOd Of MEASUIEIMENL .......cooiiiiiee ettt e s ae e e te e e saee e sbae e saee e sateesaseesseeesaseesabeesnneesars 40
11.9.3 T 0 41
11.10 CoNAUCEEd SPUIOUS EIMIESSIONS .....cveveueeteseeieetesiee ettt ettt ebesbe st bt st et ebe b e e e bt s beseebeebeneebesbeseabesse st ebeste st ebenreneens 41
1111 Testing of free channel transmission 0N DSC Channel 70...........cooiiiiiiiincneeeee e 41
11.11.1 [ L= 11 a1 o] o PR 41
11.11.2 MELNOD Of MEASUMEIMENT ..ottt e et e e e et e e e et e s e s eaaeeessabeeessassssssessseesssbeessassnesssssnnsssnsenessases 41
11.11.3 REGUITEMENT ...ttt b bbbt bbb e bt b e e e bt e bbb e s e e bt e b e ne et eb e s b et nb e s ne s 41
11.12 Generatetd DSC Call SEOUEICES........cceiieiie e seese et ete et et et e e eestesseesseesreesseenseeneesssesseeseenseenseeseenneesneessens 42
D = < o AV < G 42
12.1 Harmonic distortion and rated audio OULPUL POWEN .........coieeieerieeieeeeeeesieesteeseeseessaesaeseesseesseessesseesseenseensenns 42
12.1.1 (DT T a1 o] o TSSO 42
12.1.2 M ELNOAS Of MEASUIEIMIENT......cei ittt e ettt e e e e e e e et e e e ee it e e e s saeeassesteessasseeessasesessssbesssasensssassneesansenessasen 42
12.1.3 I 11 =TRSO 42
122 AUCIO FrEOUENCY FESPOMNSE .....ccveeeaeeterteeeteete sttt sttt et bt sb e eb e e s eb e b e ese e bt e e s e eb s e e e eh e sb e bt bt s ese e bt et e e eneneennens 42
12.21 (DL 1 411 1o ] o PO RTR R ORRRROTRRT 42
12.2.2 MELNOD Of MEASUMEIMENT ......eeiiiieii et ettt e e e e s st e e s eete e e e s eaaeeessbeeeseassasssassseessseesssassnssssssneesansenessasen 43
12.2.3 I 11 =TSRSS 43
12.3 MaximMUM USADIE SENSITIVITY ...cveiiiieeciecee ettt e e s re e te e te e teetesneesneesaeesneensaensenns 44
12.3.1 [ L= T a1 o] o P S USSR 44
12.3.2 Method Of MEASUFEIMENT .......cociiiiiie e e e st e e ee et e e e s e n e se e e ebeeesaneesareesareesseeesaseesareesnneesares 44
12.3.3 T 0 o i 44
124 Amplitude characteristiC Of the FECEIVEN ..........cdd b oS e A e i tese e ste e s e e ste et e st e sreesreesae e reeeeeneeenes 44
1241 (DL 1 011 1o ] o PO S e o s TR TRRORRROTRR 44
12.4.2 MEthOD Of MEASUMEIMENT ......eeeiieie e o e e eeeeesseeesssaohe s s ssh s e saseseassasesesasssssssasssesssssesssssensssassnssssnsenessanen 44
12.4.3 I 11 =TS AL T g TSR RORRRRUTRR 44
125 CO-ChanNEl FEECTTION. .....veveeeeerreren T e 0 ettt B8 ettt b bbb ettt b e 45
1251 (DL 1 011 10 ] o PO o O RRRRORRRUTRR 45
125.2 MEthO Of MEASUMEIMENT ... e e a5 et e s st e e e s eteesesesaseessabeeeseasessssassseesssseeessasensssassneessnsenessasen 45
12.5.3 T 0 S 45
12.6 Adjacent ChaNNE] SEIECHIVITY ......civiiieiiei el e a5t et eteesteestees e sseesseesteesee e teseesseesseesseaseeseeassesseesseesaeessennsesnseanes 45
12.6.1 (DT T a1 o o PO SRS 45
12.6.2 Method Of MEASUFEMENL ........cccc i e et s e e e bt e e s ee e sate e s e e e eaee e sareesareesnneesars 45
12.6.3 T 0T 46
12.7 SPUITOUS FESPONSE FE ECTION.... o s ta@teerreenteeuresaeseesseeseesseesseesseesseasseaseesseesseesseesseasessessssesseesseensesnsesssesssnssenssees 46
12.71 (DL 1 011 10 ] o PO RO 46
12.7.2 MELNOD Of MEASUMEIMENT ......eeiiiieii et ettt e e e e s st e e s eete e e e s eaaeeessbeeeseassasssassseessseesssassnssssssneesansenessasen 46
12.7.2.1 Introduction to the Method Of MEBSUIEMENL. .........c.ueii et e e et e e s e e e e s eaaeeas 46
12.7.2.2 Method of search over the "limited freqUENCY FaNGE" ........coe e 47
12.7.2.3 MELNOO Of MEASUMEIMENT.......eeiiieeeie et ettt e et e e e e e e s te e e e e e beeesseaseeessabeeesassbesssaseessansnessansenessanes 47
12.7.3 T 0 47
12.8 INEErMOTUIELION FESPOMNSE .....c.eeeteeieeieeeee s ee st e st et et e e e e saeesseesaeesaeesreeseenseeseesseesseesseeseesseesseesseesseensenneennns 47
12.8.1 [T T a1 o] o PSSO 47
12.8.2 MEthOd Of MEASUFEIMENL .......coiiiiiiee et s e et e s e e e be e e sae e e sbe e e saeeesateesareesseeesaseesareesnneesares 48
12.8.3 T 0 48
12.9 (=1 LoTe (] gTo o e (== 0L 2 £ o] ISR 48
12.9.1 (DL 1 411 1o ] o PR ORRRROTRRT 48
12.9.2 MELNOD Of MEASUMEIMENT ......eeeiieie e e ettt e et e e e et e e e eaa e e e seaaeeessbeeeseassasssessseessssesssssenssssssneesansenessasen 48
12.9.3 T 0 48
12.10 CoNAUCEEd SPUIOUS EIMIESSIONS .....cviveueetereeieete sttt sttt et ebese et eae b et ebe st e se e bt s beseebeebeneebesbeseabess e st ebesbe st ebenreneens 49
12.10.1 (DL 1 411 1o ] o PO RRRTORRRROTRR 49
12.10.2 MELNOD Of MEBASUMEIMENT ..ot e e e e e st e e e et e e e s eaaeeessabeeeseasssssssssseessbseessssenssssssneessnsenessases 49
12.10.3 T 0 49
12.11 Recalver NOISE aNd NUM TEVEL ..........ooeeecee et be e et e e s be e e are e s beeenbeeebeesnreean 49
12.11.1 [ LT a1 o 49
12.11.2 MEthOd Of MEASUFEIMENL ........oiiiiiiee ettt s e et e e e sae e e s bee e sate e sabeesaeeesseeesaseesareesnneesares 49
12.11.3 T 0 49
12.12 o 1= ot 1] o< = £ o o SRS 50

ETSI


����L�#��9;뇙?
O�~yr+jN6�������h��-���`������]����J�l6��I�r���k����!aW�u�	ڧ���k�P�K��w����?Uo�x@.�#��ߵ����R�K�

7 Final draft ETSI EN 301 925 V1.5.1 (2017-08)

12.12.1 1S o1 ) 50
12.12.2 S0 (1= [t IF= T8 o [ I 01 o 50
12.12.2.1 (7= 11 1 o ) o R 50
12.12.2.2 MELNOA OF MEASUMEIMENT.......eeiiieeeie ettt e et e e e e e s e b e e e e sareeessabeeesabbesssasesesssnseeesanbenessnes 50
12.12.2.3 I 1R 50
12.12.3 o [0 Lot gl o)1= = 1 o =YL 50
12.12.3.1 (D=1 1 (o) o [T 50
12.12.3.2 MELNOO Of MEASUMEIMENT.......eeiiieeeie ettt e e et e e et e e s st a e e e s et aeesseaeesesssbeeesassbesssasssessassnesssnsenessanes 50
12.12.3.3 [ 1 =TT 50
12124 SQUEICH NYSEEIESIS. ...ttt b et bbbt bbbt se bt b et b e s b e e ebesbe e ebesbennenen 51
12.12.4.1 (D)L= {10 1o o [T 51
12.12.4.2 MELNOA OF MEASUMEIMENT.......eii ittt e et e e s e e s e b e e e s saeeeessabeeesabbesssaseeesssnseessanbenessnes 51
12.12.4.3 I TR 51
12.13 MUltiple WaLCh Char@CtEriSHICS. ...evieveeiiceieciees ettt e teeatesraeste e e eteesesneesneesneesneansaensenns 51
12.13.1 LS 11 11 (o ]ORN 51
12.13.2 MELNOA OF MEASUMEIMENT ......eeiiieiee ettt e e e st e e e ettt e e s eba e e e s sabeeesestesssssbeeesasbeessasesessssresesansensssnnes 51
12.13.3 I 1 O 52
12.14 Radiated SPUIMOUS BIMISSIONS......c..ieetiitiieiertieetertee ettt sb bbb et b b e e st e b e e bt b e e e st eb et et ebe s b e s 52
12.14.1 (DL 1 411 1o ] o PSRRI 52
12.14.2 MELNOD Of MEBASUMEIMENT ..o ceee ettt eee e e e e st e e e eese e s e s eaaeeessbeeeseassesssessseesssseessssensssassseessnsenessases 52
12.14.3 I 11 =TSR 53
13 Receiver withintegrated DSC AECOUEY ..........cooveiiiiereireeeese et et see e see e ee st seeste e e naesreeneeneenseas 53
I/ B 1¥ o] 1= T qo o == (o] e S SRS 53
14.1 1811 (00 [0 Tex 1o o [ S S USSR SR 53
14.2 Receiver desensitization with simultaneous transfission and reCEPION........evrereerereereree e 54
14.2.1 (DL 1 011 1o ] o P T o RS TRRORRRROTRR 54
14.2.2 Method Of MEASUMEIMENT ......eoeieeie e ettt e e b ettt e s et e e s e eat e e e s eaaeeessbeeesssanessassneessnsenessnes 54
14.2.3 I 11 T N S T S e SO 54
14.3 Duplex transCcaiVer iINTErNal MIXING ..o e adBie et o abeeseesessessesessesesessesesessess st ssessesesbesessesbessesessesseneans 54
14.31 (DL 1011 10 ] o PO S o o O STRRORRROTRR 54
14.3.2 MELNO Of MEASUMEIMENT ... Tk 52 reee s i e s ihbe s astseeeessabeeesesseesssasssessssbesesanssesssassssesaseessansesssssssesesansensssnnes 54
14.3.3 I 1 o TR 55
Annex A (normative): Measuring receiver:for adjacent channel power measurement................. 56
A.1 General description of POWEr MEASUMNGTECEIVE .......cceiuieeeiieieesieceesie e ete st eee st sre e e b ereesresne e 56
F A o {11 (< S v TRTRRRR 56
ARSI AN 1< g UF= (o] TN 0o [Tor= o] SRR 57
YN =Y IRV 7= 10 LY 1 o (o= (o | TR 57
A5 OsCIllaor and @amMPIITIEN .........ciiiiece e e r e s e re e reere et e s re e reere s 57
Annex B (normative): Protocol for the IEC 61162-1 commands Frequency Set | nformation

(S ) RO 58
B.1 Frequency Set INfOrmation (FSI) ..o 58
Annex C (informative): DSC LSt CaAllS ..t ere s 59
(O R 1 1= 0] 07 7= o] 11 (= ST 59
[ 1S 0] Y PSSP 60

ETSI


���W(sB������_�6��9jI��u�k���Fᄒ/ЪVI��^f0��2�6�
���.����4[o�8�
6*Τ}U���J����X����:q�b��Z��r`
��ChU{4��Ϭ�W
����R

8 Final draft ETSI EN 301 925 V1.5.1 (2017-08)

Intellectual Property Rights

Essential patents

IPRs essential or potentialy 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 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 Palicy, 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.

Trademarks

The present document may include trademarks and/or tradenames which are asserted and/or registered by their owners.
ETSI claims no ownership of these except for any which are indicated as being the property of ETSI, and conveys no
right to use or reproduce any trademark and/or tradename. Mention of those trademarks in the present document does
not congtitute an endorsement by ETSI of products, services or organizations associated with those trademarks.

Foreword

Thisfinal draft European Standard (EN) has been produceéd by ETSI Technical Committee Electromagnetic
compatibility and Radio spectrum Matters (ERM), and.is now submitted.for. the V ote phase of the ETS| standards EN
Approval Procedure.

Propesed:hational transposition dates

Date of latest announcement of this EN (doa): 3 months after ETSI publication
Date of latest publication of new National Standard

or endorsement of this EN (dop/e): 6 months after doa

Date of withdrawal of any conflicting National*Standard (dow): 18 months after doa

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.

ETSI



�����?(y�Sh8O�%@�P��k��f~C����㪃���K���ǣZ'�X��m�U���'��u��0�?w�[��Q�������qH/��#��H�X<I�m�t�Z�h���*9�ȼ����P�n��t

9 Final draft ETSI EN 301 925 V1.5.1 (2017-08)

1 Scope

The present document specifies the minimum regquirements for shipborne radio transmitters and receivers for fixed
installations operating in the VHF frequency bands between 156 MHz and 174 MHz used by the maritime mobile
service, using both 25 kHz and 12,5 kHz channels and capable of Radiotelephony and Digital Selective Calling
communications within the Global Maritime Distress and Safety System. The present document incorporates the
requirements of the relevant resolutions of the International Maritime Organization (IMO) and is primarily intended to
specify equipment suitable for fitting to ships subject to the SOLAS Convention [i.2] and complying with the Council
Directive 2014/90/EU [i.3] of 23 July 2014 on marine equipment (the European Marine Equipment Directive).

The present document does not address the testing of ancillary equipment on a stand-alone basis, i.e. separately from the
radio equipment with which it isto be used.

2 References

2.1 Normative 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.

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 hyperlinksincluded in this clause were valid at:thetime 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] Void.

[3] IMO Resolution A.803(19):«(asamended by M SC.68(68)): "Performance Standards for Shipborne
VHF Radio Installationsicapable of V oice Communications and Digital Selective Calling".

[4] ITU Radio Regul ations (2016).

[5] Recommendation ITU-R M.493-14 (2015): "Digital selective-calling system for use in the
maritime mobile service".

[6] Recommendation I TU-R M.541-10 (2015): "Operational procedures for the use of digital
selective-calling equipment in the maritime mobile service".

[7] Recommendation ITU-T 0.41 (1994): "Psophometer for use on telephone-type circuits'.

[8] Void.

[9] ETSI EN 300 338-2 (V1.4.1): "Technical characteristics and methods of measurement for

equipment for generation, transmission and reception of Digital Selective Calling (DSC) in the
maritime MF, MF/HF and/or VHF mobile service; Part 2: Class A/B DSC".

[10] IEC 61162-1 (2016): "Maritime navigation and radiocommunication equipment and systems -
Digita interfaces - Part 1: Single talker and multiple listeners'.

[11] Void.

[12] ETSI TS 103 052 (V1.1.1) (03-2011): "Electromagnetic compatibility and Radio spectrum Matters

(ERM); Radiated measurement methods and general arrangements for test sites up to 100 GHz".
[13] Void.
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[15]
[16]

[17]

[18]

[19]
[20]
[21]
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Recommendation ITU-R M.1084-5 (2012): "Interim solutions for improved efficiency in the use
of the band 156-174 MHz by stations in the maritime mobile service".

Void.

IEC 61000-4-11 (Ed.2.0) (2004): "Electromagnetic compatibility (EMC) - Part 4-11: Testing and
measuring techniques - Voltage dips, short interruptions and voltage variations immunity tests".

ETSI EN 301 033 (V1.4.1) (2013): "Electromagnetic compatibility and Radio spectrum Matters
(ERM); Technical characteristics and methods of measurement for shipborne watchkeeping
receivers for reception of Digital Selective Calling (DSC) in the maritime MF, MF/HF and VHF
bands’.

Recommendation I TU-R M.489-2 (1995): "Technical characteristics of VHF radiotelephone
equipment operating in the maritime mobile service in channels spaced by 25 kHz".

Recommendation ITU-R SM.329-12 (2012): "Unwanted emissions in the spurious domain”.
Void.

Recommendation ITU-T E.161 (2001): "Arrangement of digits, letters and symbols on telephones
and other devices that can be used for gaining access to a telephone network™.

Informative references

References are either specific (identified by date of publicationand/or edition ndmber or version number) or
non-specific. For specific references, only the cited versiogapplies. For non-specific references, the latest version of the
referenced document (including any amendments) applies.

NOTE:

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

The following referenced documents are not-hecessary for the'application of the present document but they assist the
user with regard to a particular subject area.

[i.1]
[i.2]
[i.3]
[i.4]

[i.5]

[i.6]

[i.7]

[i.8]

[i.9]
[i.10]

IMO Resolution A.524(13): "Performance Standards for VHF Multiple Watch Facilities".
IMO SOLAS 1974: "International Convention for the Safety of Life at Sea" as amended.
Council Directive 2014/90/EU of 23 July 2014 on marine eguipment.

ETSI TR 100 028-1 (V1.4.1) (12-2001): "Electromagnetic compatibility and Radio spectrum
Matters (ERM); Uncertainties in the measurement of mobile radio equipment characteristics;
Part 1".

ETSI TS101570-2 (V1.1.1): "Electromagnetic compatibility and Radio spectrum Matters (ERM);
Interoperability Testing for Maritime Digital Selective Calling (DSC) Radios; Part 2: Class A/B
Test Descriptions'.

CENELEC EN 60945 (2002): "Maritime navigation and radiocommunication equipment and
systems - General requirements - Methods of testing and required test results’.

ETSI TR 100 028-2 (V1.4.1) (12-2001): "Electromagnetic compatibility and Radio spectrum
Matters (ERM); Uncertainties in the measurement of mobile radio equipment characteristics;
Part 2".

ETSI EN 301 843-2: "ElectroMagnetic Compatibility (EMC) standard for marine radio egquipment
and services; Harmonised Standard for el ectromagnetic compatibility; Part 2: Specific conditions
for VHF radiotelephone transmitters and receivers'.

Recommendation ITU-R SM.332-4 (1978): " Selectivity of receivers’.

Recommendation I TU-R M.689-2 (1994): "International maritime VVHF radiotelephone system
with automatic facilities based on DSC signalling format".
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3 Definitions, symbols 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 transmitter or receiver is considered to be an
ancillary equipment if:

. the equipment is intended for use in conjunction with a transmitter or receiver to provide additional operational
or control features to the radio equipment (e.g. to extend control to another position or location); and

e theequipment cannot be used on a standal one basis to provide user functions independently of the radio
equipment; and

e theradio equipment to which it is connected is capable of providing some intended operation, such as
transmitting or receiving, without the ancillary equipment (i.e. it is not a sub-unit of the radio equipment
essential to the basic functions of the radio equipment).

duplex operation: operating method in which transmission is possible simultaneously in both directions of a
telecommuni cations channel

enclosure port: physical boundary of the apparatus through which el ectromagnetic.fields may radiate or impinge
NOTE: Inthe case of integral antenna equipment, thisport isinseparable fromthe antenna port.

equipment: marine receiver, transmitter or transmitter/recei ver-(transceiver) intended for installation and use onboard
ships, and powered by the ship's supply

NOTE:  Such equipment may be operated.with-ancillaryequipment but, if so, is not dependent upon it for basic
functionality.

G2B: phase-modulation (frequency modutation with a pre-emphasis of 6 dB/octave) for Digital Selective Calling
(DSC) operation

NOTE: The carrier ismodulated by a sub-carrierwhich is FSK modulated by digital data.
G3E: phase-modulation (frequency modulationwith a pre-emphasis of 6 dB/octave) for speech operation

integral antenna: antenna designed to.be connected directly to the equipment with or without the use of an external
connector and considered to be part of the equipment

NOTE: Anintegral antenna may be fitted internally or externally to the equipment.
modulation index: ratio between the frequency deviation and the frequency of the modulating audio signal

perfor mance check: check of the transmitter frequency error, carrier power, audio frequency harmonic distortion of
emission; and receiver sensitivity

port: particular interface of the specified equipment (apparatus), with the electromagnetic environment

EXAMPLE: Any connection point on an equipment intended for connection of cables to or from that equipment
is considered as a port (see Figure 1).

Enclosure port
AC power port Antenna port

DC power port APPARATUS Signal/control port

Earth port Telecommunication port

Figure 1: EUT Ports for EMC purposes
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Q ratio: ratio of an observed magnitude of acceleration at the equipment to the magnitude of acceleration at the base of
the vibration table

semi-duplex oper ation: operating method in which simplex operation is used at one end of the circuit and duplex
operation at the other

simplex: operating method in which transmission is made possible alternately in each direction of a
telecommunications channel, for example, by means of manual control

spurious emission: emission on afrequency, or frequencies, which are outside the necessary bandwidth and the level of
which may be reduced without affecting the corresponding transmission of information

NOTE:  Spurious emissions include harmonic emissions, parasitic emissions, intermodulation products and
frequency conversion products but exclude out of-band emissions (see ITU Radio Regulations [4]).

switching range: maximum frequency range over which the receiver or the transmitter can be operated without
reprogramming or realignment

3.2 Symbols

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

dBA sound pressure relative to 2 x 10 Pa

dBd antenna gain relative to a half-wave dipole
fie Intermediate Frequency

fio frequency of the local oscillator signal

3.3 Abbreviations

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

AC Alternating Current

ad amplitude difference

AlS Automatic Identification System

ARQ Automatic Response reQuest

DC Direct Current

DSC Digital Selective Calling

EMC ElectroMagnetic Compatibility

emf electromotive force

EUT Equipment Under Test

FEC Forward Error Correction

fd frequency difference

FM Frequency Modulation

FSI Frequency Set Information

GMDSS Global Maritime Distress and Safety System
IF Intermediate Frequency

IMO International Maritime Organization
MF/HF Medium Frequency/High Fregquency
MPFD Maximum Permitted Frequency Deviation
MUS Maximum Usable Sensitivity

NBDP Narrow Band Direct Printing

pd potential difference

PSTN Public Switched Telephone Network
RBW Reference Bandwidth

RF Radio Frequency

rms root mean square

SER Symbol Error Rate

SINAD Signal + Noise + Distortion/Noise + Distortion
s switching range

VDR Voyage Data Recorder

VHF Very High Fregquency
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4 General requirements

4.1 Construction

The manufacturer shall declare compliance to the requirements of this clause (clause 4) and shall provide relevant
documentation.

The mechanical and electrical construction and finish of the equipment shall conform in all respects to good engineering
practice, and the equipment shall be suitable for use on board ships.

All controls shall be of sufficient size to enable the usual control functionsto be easily performed and the number of
controls should be the minimum necessary for simple and satisfactory operation.

All parts of the equipment to be checked during inspection or maintenance operations shall be readily accessible. The
components shall be readily identifiable.

Technical documentation shall be supplied with the equipment.

The equipment, which may consist of more than one unit, shall be capable of operating on single frequency (simplex)
and two-frequency (semi-duplex) channels with manual control. When operating on two-frequency channels there shall
be a separation of 4,6 MHz between the transmitting frequency and the receiving frequency (see Radio Regulations
Appendix 18 [4]). The equipment may also be capable of operating.on two-frequency channels without manual control
(duplex).

The equipment shall be able to operate on appropriate channéls as defined in Appendix 18 to the Radio Regulations [4],
noting in particular footnotes m) and €).

If 12,5 kHz channels are implemented in the equipment it shall be in accordance with Recommendation
ITU-R M.1084-5 [14].

Additional VHF channels for maritime use outside those defined by Appendix 18 to the Radio Regulations [4] may aso be
provided where permitted by relevant administrations. These channels shall be clearly identified for use as relating to the
relevant administration(s) and accessed through a positive-action(s) for enabling use of these channel(s) but means shall be
provided to block any or all of these additional channelsif required by the relevant administration(s).

The equipment shall be so designed that use of channel:70 for purposes other than DSC is prevented (signalling on channel
70 shall conform with Recommendations I TU:R IM.493-14 [5] and M.541-10 [6]), and that use of channdls AIS1 and
AlS2 for purposes other than AlSis prevented.

It shall not be possible to transmit while any frequency synthesizer used within the transmitter is out of lock.

It shall not be possible to transmit during channel switching operations.

4.2 DSC operation

Regarding DSC operation the present document only deals with equipment having integrated or associated DSC
encoder/decoder.

If the radio equipment under test is intended for DSC operation in connection with an external DSC encoder/decoder,
compliance with the present document can only be achieved, if the manufacturer supplies the test house with the
specific stand-alone DSC encoder/decoder, intended for DSC operation, in connection with the radio equipment under
test. The radio equipment and the external DSC encoder/decoder shall then be tested as fully integrated DSC equipment
in accordance with clauses 11 and 13.

It shall be notified in the test report, that the tests carried out only secure compliance to the present document, if the
specific radio equipment along with the specific DSC encoder/decoder is used together as integrated equipment.

Interfaces for external DSC encoder/decoder are not mandatory.

If interfaces for external DSC encoder / decoder are provided then they shall be in compliance with clauses 5.4.2 and
54.3.
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