Draft ETS| EN 301 033 V1.3.5 (2012-12)

I “'{C? === #

European Standard

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



2 Draft ETSI EN 301 033 V1.3.5 (2012-12)

Reference
REN/ERM-TG26-098

Keywords
DSC, maritime, radio, receiver

ETSI

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

Tel.: +334 9294 42 00 Fax: +33 493 65 47 16

Siret N° 348 623 562 00017 - NAF 742 C
Association a but non lucratif enregistrée a la
Sous-Préfecture de Grasse (06) N° 7803/88

Important notice

Individual copies of the present document can be downloaded from:
http://www.etsi.org

The present document may be made available in more than one electronic version or in print. In any case of existing or
perceived difference in contents between such versions, the reference version is the Portable Document Format (PDF).
In case of dispute, the reference shall be the printing on ETSI printers of the 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
http://portal.etsi.org/tb/status/status.asp

If you find errors in the present document, please send your comment to one of the following services:
http://portal.etsi.org/chaircor/ETSI_support.asp

Copyright Notification

No part may be reproduced except as authorized by written permission.
The copyright and the foregoing restriction extend to reproduction in all media.

© European Telecommunications Standards Institute 2012.
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.
GSM® and the GSM logo are Trade Marks registered and owned by the GSM Association.

ETSI


http://www.etsi.org/
http://portal.etsi.org/tb/status/status.asp
http://portal.etsi.org/chaircor/ETSI_support.asp

3 Draft ETSI EN 301 033 V1.3.5 (2012-12)

Contents

Intellectual Property RIGNES.... ..ottt bbb e s 7
01 Yo (o SR 7
1 o0 0 S 8
2 REFEIBINCES ...ttt a b bt s b et et e e e et e Rt e b e e bt nb e et e e et et et enenreabeneen 8
21 NOIMBLIVE FEFEIENCES ... ettt ettt ettt et e et e e s e e besee et e saeeseene e e eneeseesbesaeebeeneenseeeseestesaeesesneeneensens 8
22 INfOrMELIVE FEFEIENCES. ... ettt ettt sttt ae et e e e e st e besaeeae et et eeeseesbesaeerenneeneensens 9
3 Definitions and aDbreVIBLIONS..........oieeeieeese ettt e e s besreentesneeneeseesneeneeseeenes 9
31 D= T aT] (0] TP P TR PRUPTPRURRSI 9
3.2 ADDIEVIBLIONS ...ttt et bt bt e e et bbb e e Rt e ae e s e e ee e b e sh e eh e e ae et e b e b e e bRt eh e e e nne e 10
4 General and operational FEQUITEIMENTS. ........c.iiiieieieieere sttt e e ssesse st see e e 10
41 LT 0T PSSR 10
4.2 L0001 1 (17 o o PSSR 10
42.1 (€71 PR 10
4.2.2 (D= o o DTS USSPV PT 10
4.2.3 ACCESSIDIITY .t et b et bttt b et ene 11
424 Calibration @nd MaAINEENANCE. . ........eieeeeeeere ettt st sb e eae s e e e e e e sbe b e sbesaeebe e e et e besbesbesneeneeeennes 11
425 W 100t B = ol o] (0 1= ox £ e o I USSR 11
4.2.6 Ko T T ] o0 | 0= 1= 11
4.3 (00110 EF=0To N1 0o [[or= (o= NN TSP U PP URUSRRURPTO 11
431 (CT= 0T o SO P SRS 11
432 [0 =g 1) o= (o o RSP RSN 11
4.3.3 Protection against possible MaladjUSIMENt ...........cooiiiieiii e 11
434 LIGNE SOUICES......eeeeeete ettt sttt b et b e et b et h e b e e bt b e e bt b e e bt b et e b e b e s b et e b e st et eb e s b et eb e b ene e 11
4.35 (@] 07 ¢ 1o o [T PO P PO PPPTSTURPRON 11
44 S0 A1 P RSSRP 12
4.5 IVLBITIONY . e st eeeh e e s h e h e e b s e e s e e s e s ae e s ae e b e e e e sae e sh e e sh e e s R e e sn e e ee e sae e 12
4.6 Interfaces (applicable to non-integrated EQUIPMENT) .......ccveiirieie e 12
46.1 AUAIO FIOOUENCY ...evveeieeeiieeite et eteeetestte st e e e teeteseesaeesseesaeeseanteessesseesseesseesseesseenseanseaseeseenseenseansenseessensnnns 12
4.6.2 o o T 1 g = o= P 12
4.7 =T Tl I e I e = o= 1 oo 12
4.8 INSEFUCTIONS. ...ttt h et e bt a e bt e bt e h e st e e e b e sh e e b e e aeeheeb e s Rt ea e e n e e e et seeebesaeene e e enrees 13
4.9 WWAIMNING-UD PEITOA ..eetetetee ettt ettt b e et b e et b e s b et b e e et b e s b e e e bt e b e e eb e e b e e eb e sb e e ebesbeneebeebenneneas 13
4.10 SAFELY PIECALLIONS ...ttt ettt ettt b et b e bt b e bbbt s bt e bt s E e e bt e b e e e bt s b e st e b e s e e neebeneeneeb e s b et nbenneneee 13
4.10.1 EXCESSIVE CUMTENt AN VOITAGE. ...ttt b e et 13
4.10.2 BAITNING ...t bbb e b e b e et b et b bbb 13
4.10.3 (010X (o] o 1TSS 13
411 COMPESS SAFE QISTAINCE. ...ttt ettt et b et b e st b e et b e s et b e s b et b et ebese et b e bt eb e b e 13
5 TECNICAl FEQUITEIMENTS ...ttt sttt b e sttt e st et et et ebe b e st st et e e nes 14
51 Frequency bands and ChaNNEIS...........c.ooi et e e e be e re e e e eneeenes 14
5.2 Kol [ o) <ot 1 oo I 14
53 SCANMNING FECEIVETS. ...ttt ettt ettt et sttt b et b e et bt s b et b s b e e eh e s R e st eb e e E et e bt e E e e e b e e b e ne e b e e e e st eb e e e e st eb e s e et nbenneneeee 15
531 SCANNING SEOUETICE. ...ttt steseetesteeeteste e ebesae e ebese e e et e sb e e ebese e e ebesb e e ebesb e e ebeebe e eb e ebeneebesbe e ebesbeneebeabennenen 15
532 SCANNING FIEUENCIES ...ttt ettt ettt ettt b s bt b e bt eb s b e e e bt s b e e b e e b e se e bt sb et eb e s b e e ebesbeneenesbennenen 15
5321 DSC diStresS frOQUENCIES. ... .eueeveieiietertee ettt sttt sttt sttt e et b e e bt bese bt sbese bt see e ebesbe e ebesbennenens 15
5322 DSC freguencies for general COMMUNICELION. ..........c.eiirieuererieieniereetesie e er e eresae e ere e neenens 15
533 SLOP/SEArt OF SCANMNMING.......eieeueeterieieet ettt b et b e et b e bt et esb et bt se e e et e sbe e et e sbeneenesbesnenen 15
534 =0 (0= aTon VAT 1o 07 £ o) o 15
6 GENEral tESE CONAITIONS.......eeueeeietieieite ettt ettt b e bt st e st et e e e e e e s e ssesbeneeneensenean 15
6.1 (€T 0T - PSP U PP R URUSOSRPT 15
6.2 QL= 10 11T/ = 01U o TP U PO 15
6.3 [N\ o g = I (=S oo o 0] 1T PSRRI 16
6.3.1 Normal temperature and NUMIGITY ........c.coorieiiire e bbb 16
6.3.2 NOIMA] TESE POWES SOUICE ...ttt sttt sttt sttt b e bbbt b e b e bt b e e e bt b e e e b e se et b e s b et b b 16

ETSI



6321
6.3.2.2
6.3.2.3
6.4
6.4.1
6.4.2
6.4.2.1
6.4.22
6.4.2.3
6.5
6.5.1
6.5.2
6.6
6.6.1
6.6.2
6.7
6.7.1
6.7.2
6.7.3
6.8

6.9
6.9.1
6.9.2

7.1

7.2

7.3
731
732
7.3.3
7.4
74.1
7411
7412
7413
742
7421
7422
7423
743
7431
7432
7433
7.5
751
752
753
754

8.1
8.2
821
8.2.2
8.2.3
8.3
831
832
8.3.3
8.4
84.1

4 Draft ETSI EN 301 033 V1.3.5 (2012-12)

AC VOItAE AN FIEOUENCY ... e eee ettt st te et et e st e s te e s te e teeteeneesaeesneesseenseenseensenneesseesnens 16
Secondary Dattery POWES SOUICES........ccueieereereeeitreeeseeseesteesteetesseesseesseesseesseasssnsesssessesssesssessesssesssees 16

OLNEr POWET SOUICES...... . eeteeieeeeeetesteesteestee e eteseeseesseesaeesseesteesseaseesseesseesseenseanseanseaseenseensesnsennenssensanns 16
EXIrEME tESE CONTITIONS ...ttt bbbttt b e et bt e s e se e e et sheebeeneene e e ennenes 16
EXLremME tEMPEIBLUNE TESES. ... .ei ittt ettt sb e et e s be e e be e e be e e nbbe e s aee e sbbeesareenares 16
Extreme values Of tESL POWETN SOUICE ........eciuieieeei e stees e tee e etesee e s esaeesteeaeesaessaessaesteesse e teensesnnesneesnes 16
A.C. VOITAOE AN FIEOUENCY ...ttt ettt ettt b bbb e b s bbb e b e ens 16
SecoNdary DAtEry POWES SOUICES. .......coueueruirieueriereeeesteseeeste e ere et eb et b bbb ebe s eb s e e benneneenis 16

OLNES POWET SOUICES......cvieiueetireeseetestee et stee et st e et bt ss st s bt sees e eb e seeseeb e sb e s e e bt nb e e ebe s b eneeb e s ese s b e b e e ebenneneenis 17
Connection Of test SIGNalSTO tNE FECEAIVET ........coi i 17
SOUPCES. ...ttt teeeesieestee e et e bt e et eseeete e st e e be e beeaeesaeesaeeeae e et eaeeeaseeheeeb e e be e beeabeeaeeeaeeeae e et embeameeeheeabeenbeenbeenseeneeeans 17

IS Y= TP U O TPRTURURURPRRIN 17
TESHNG FrEQUENCIES. ... eeieeeiee ettt e e st e e te e s aeesae e teeateeseesseesteesteentesneesaeesaeesseenseenseansenneensennrens 17
GENEral tESE FIEOUENCIES. ... .eveeieeieeeesee st e ste ettt e st e e e e s eesaaesae e s teesteeseesaeesaeeseenseenaeesensseesreenseesenneennns 17
Additional test frequencies for HF @qUIPMENL...........ccoiieieeie ettt nnees 17
= 01 SRS 18
Reference to standard DSC SIgNalS.......coiveiieriieiiicii e e e sttt e ssaestaesre e teeteeneesneesnes 18
StaNdard DSC LSt SIGNAL L ..ottt ettt b e bt bt b e b e e b s b e e eb e s b e e ebesbennenea 18
StaNdard DSC LS SIGNAL 2 ..ottt bbbt b e b bt e e e b b e b b nnenea 18
Measurement Of SYMDOI EITOF TALE ..ottt 18
Measurement uncertainty and interpretation of the measuring reSUILS ..o 18
M EASUFEMENT UNCEITAINTY ... ..ttt et ettt sttt et b e et b e e it b e e bt bese e bt s bese et ebe st et ebe b 18
Interpretation Of MEASUrEMENt FESUITS........coeiiieieeee et saesbe e eneeneeas 19
ENVIFONMENTA TESES. ...ttt sttt b et b et et nenr et s 19
PIOCEAUIE. ...ttt e bbb ettt e e E e ke eh e eh e e he e s s e e e R e b e £h e e b e e Rt eh e e me e b e besheebesaeene e e enrees 19
PEFFOIMANCE CRECK ...t b ettt et b et a et e e et bt bt e neene e e e b e 19
RV Lo 1] (== R 19
D=, 11 01 o) o OSSPSR 19
Method Of MEASUMEIMENT .......oiiiie ettt ettt s ee s tesae s e e eneeseeseeseesneeseeneenseneens 19
REGUITEIMENT ...ttt e b et b e e a e e bt e h e b s e e h e b et e bt b e s e e st e b e e e et ebesb et eb e s 20
TOMPEIBIUNE TESES ...t h e s b e s sae e s e s ae e e e n e s aa e s e e saeesneas 20
DY DAL ...t et bbb E bR R R bR bRt bRt bbb n s 20
(D= 1] o i) o USSP UPURURRRPIN 20
Method Of MEBSUMEMENT.........coiiii ettt sb et e et seesbe s e enneneen 20

L S0 (U = 101 | S 20

= o I 1< 21
(D= 1] oo o USSP S RO PTUPTURURRSTIN 21
Method Of MEBSUMEMENT..........coiiieiie ettt b et e e b sbesb e s e enneneen 21
REGUITEIMENT ...ttt b et b b e b b e e bt b e bt e b e se e bt e b e e eb e sb e e et e sbennebenbenneneas 21

LOW TEIMPEIEEUNE....... .ottt e sae e b e e e n e s aa e s b e e s b e e s b e e e e ne e s sae e 21
[0 1T oo o SRR 21
Method Of MEBSUMEMENT..........ooiie ettt et e e seene et e ss e beseeeneeneeneeneens 21
REGUITEIMENT ...ttt b et b bbb e eb e e b s e b e e b e se e bt b e e eb e sb e e et e sbennebesbeneeneas 21

L0004 (01 o] 1 (=S AT PSP PP URUSROSRP 22
GIBINENEL ...t b h e h e E R AR R R £ e e R e R R e Rt Rt R e e e e b e beeheehenaeene et enras 22
(D= 1T 011 (o) o PO O RTOS U TPRURURURPRRIN 22
MEthod OF MEASUMEIMENT ...ttt b et e e bbb e e e e se e e e besbeebe e e enneneea 22
S0 [ =101 1S 22
MF/HF WatChKEEDING FECEIVES .....c.viiieeie ettt sttt sttt esbesae e besaeensesbeeneesreeneerenreas 22
LT 0T RSP 22
CAlliNG SENSILIVITY ...ttt bbbt h et b e et b e s e et e b e b e st b e e e st eb e se e st b e st et nb e e 22
D=, 11 01 o) o PR 22
MEthOd Of MEASUMEIMENT ...ttt bttt b bbbt e et seese e besaesbe e e enneneea 22
1001 TP TSP T U PRURTURURPRITN 23
Adjacent ChanNEl SEIECLIVITY .....ccuiciiiiiceec et e et e s e saaesaeesse e teenteeneeeneenneesrnas 23
(D= 1T 0Tl (o) o PO PP STOTPPTURURURURRIN 23
MEthod Of MEASUMEIMENT ........eiiiieii ittt bbb bt bt e e e e se e e e besbesb e e e ennennea 23
1001 TP TSP T U PRURTURURPRITN 23
CO-CRANNEL FEJECLION. ...ttt bbbt b et b e e h b e bt b e e bt b et e b e s et eb e s e et et e b et eb e b e 23
D=, 11 01 o) o PR 23

ETSI



5 Draft ETSI EN 301 033 V1.3.5 (2012-12)

84.2 MELNO Of MEASUMEIMENES. .....eeiiiveii it e ettt e e e e e e st e e s eba e e e s eba e e e s sabeeesebeesssabesessssbesesasessssssseeesensenesannes 23
8.4.3 T 0 £ 24
8.5 RF iNterMOCUI 8L ON FESPONSE. ... .ecuveeeeeeteesteesee st e steeteeteseesseasteeste e teetestessaesaeesseesseanseanseensesseesseessensseensenneesnes 24
85.1 DL 11 71 (o ] TR 24
8.5.2 Y oo Mo == s 1= 1 =, TR 24
8.5.3 T 0 £ 24
8.6 SPUITOUS FESPONSE FEJECLION....... ettt seeie ettt ettt sttt b e et b e et b s b et bt s b et eb e b et e bt se e st ebese et eb e s b et sbenbe e e 24
8.6.1 (DL 411 1o ] o PR ORRROTRR 24
8.6.2 MELNOD Of MEBASUMEIMENT ......eeeiieii et e et ee e e s st e e e et e e e s saeeessbeeessassssessssseesssseessasenssssssssessnsenessasen 24
8.6.3 I 11 =TT 25
8.7 BIOCKING TMIMUNITY ...ttt h e b ek b et b bbbt b e e st b e e bt b e e eb e e e e ens 25
8.7.1 LS 11 71 1o ] TR 25
8.7.2 Y= oo Mo == s 1= 1 4= O 25
8.7.3 T 0 £ 26
8.8 )Y 7= 0 0 T o == 26
8.8.1 LS 11 71 (o ] TR 26
8.8.2 Y = oo o == s 1= 1 =, O 26
8.8.3 I 11 =TRSO 26
89 Conducted spurious emissioNS iNtO the ANEENNAL............ccoiiriiie e 26
89.1 (DL 411 1o ] o PR ORRROTRR 26
89.2 MELNOD Of MEASUMEIMENT ......eeeiieii ettt e e eee e e e st e e e e et e e e s eaeeessbeeessassssesassseessssesssasensssassnessansenessane 26
8.9.3 I 11 =TT 26
8.10 Radiated SPUIMOUS EIMISSIONS......c.ieeuiitiieiirtirieiist sttt s bbb e e st b e s st s b e e eb e b e e e st e b et seebe e e 27
8.10.1 LS 11 71 (o] TR 27
8.10.2 MELNO Of MEASUMEIMENES. .....eeiiivvii e ieeeee e e ettt e et e e e st e e e eeat e e e s eaaeeessbeeeseasbesesssbeeesasbesessesssssssenesansensssnnes 27
8.10.3 T 0 28
8.11 Protection of receiver antennaiNPUL CIFCUITS .........ccveiiicieiee e ers e ee s e e e sae e e e e sreesne e seenneens 28
8.11.1 LS 11 71 (o] TR 28
8.11.2 MELNO Of MEASUMEIMENT ......eeiiveii ettt e e e et e e e et e e e e s ebe e e e s sabeeesesaesesbeeeesasbeesssnsesesssbsesesansenessnnes 28
8.11.3 I 11 TSRO 28
8.12 SCANNING EFFICTEICY ...ttt ettt b et b e st bbb et b e st b e et e b e 28
8.12.1 (DL 1 411 1o ] o PR OTRROTRR 28
8.12.2 MELNOD Of MEASUMEIMENT ......eeiiiieie ettt e e e e e e st e e e ta e e e seaaeeessabeeesaassssssassseesssseeessnssnssssssnesssnsenessases 28
8.12.3 I 11 TSRO 29
9 VHF WatChKEEDING FECEIVET ......cviceiecie ettt sttt s e e s te e e e s besreetesbeeaeenbestesneensesnens 29
9.1 (1< 01< =) 29
9.2 (0= 10 I = 1S T (N7 SRS 29
9.2.1 DL 1 71 1o ] TR 29
922 MELNOD Of MEBASUMEIMENT ......eeeiieii et e et ee e e s st e e e et e e e s saeeessbeeessassssessssseesssseessasenssssssssessnsenessasen 29
9.2.3 I 11 =TT 29
9.3 Adjacent ChaNNE] SEIECHIVITY ......o.cuiiieiie bbbt bbb e eas 29
93.1 (DL 411 1o ] o PSR ROTRROTRR 29
9.3.2 MELNOD Of MEBASUMEIMENT ......eeeiieii et ee et e e e e et e e e et e e e s aaeeessbeeessasssssssssseesssbeessasenssssssseesansenessane 29
9.3.3 T 0 £ 30
94 (oo 7= a0 T= I == ox 1 oo VSRS 30
9.4.1 LS 11 71 1o ] TR 30
9.4.2 MELNOA OF MEASUMEIMENT .....eeeeiiveii et eette e e e e st e e e esbe e e e s ebae e e s sbeeeseasaesesssbeeesabbessssesessasseeesansenesannes 30
9.4.3 T 0 £ 30
9.5 INEErMOTUIELION FESPOMNSE .....c.veeteeteeteeie e ee st e st e te ettt e et e sae e st e te e teeeeaaeesseesseasseenteenseeseessaesseesseenseensennennnes 30
95.1 (DL 411 1o ] o TSRO 30
95.2 MELNOD OF MEBASUMEIMENT ......eeeiieii ettt e e e e e st e e e et e e e s aaeeessbeeessassassssssseessssesssasensssssssessansenessanen 30
9.5.3 I 11 =TT 31
9.6 SPUITOUS FESPONSE FEJECLION........eveeteeeieete sttt sttt sttt et a et b e et eb e e et bt s b et e bt b e e e bt se e st et e se et eb e st et nbenbe e e 31
9.6.1 (DL 011 1o ] o PSRRI 31
9.6.2 MELNOD OF MEBASUMEIMENT ......eeeiieii ettt e e e e e st e e e et e e e s aaeeessbeeessassassssssseessssesssasensssssssessansenessanen 31
9.6.3 T 0 £ 32
9.7 = FoTox (T a0 1100 17 32
9.7.1 DL 1 71 1o ] TR 32
9.7.2 Y oo Mo == s 1= 1 =, TR 32
9.7.3 T 0 £ 32
9.8 )Y 7= 0 T o == 32

ETSI



6 Draft ETSI EN 301 033 V1.3.5 (2012-12)

981 (D= 1T 0Tl (o] o PO P TR O PRTURURURPRRIN 32
9.8.2 MEthod Of MEASUMEIMENT ........eiiiieii ittt bbb bt bt e e e e se e e e besbesb e e e ennennea 32
9.8.3 T 0 TSRS 32
9.9 Conducted spurious emisSioNS iNtO the @NENNAL.............ccviieiieiece e srees 33
991 (D= 1T 0Tl (o) o PO PP STOTPPTURURURURRIN 33
9.9.2 MEthOd OF MEASUMEIMENT ........eiiieie ettt b ettt b bbbt e e e se e e e besbesbe e e enneneea 33
9.9.3 T o ST 33
9.10 Radiated SPUIMOUS EIMISSION ......etiiiiiititeiist ettt bbbt b bt s b e bt be e e st b et e b b e 33
9.10.1 D=, 1T 01T o) o P RTSRRN 33
9.10.2 MethOd Of MEASUNEIMENTS...... oottt e s ee et ae et ese e e e eeeeseesbesaeeseeneenseneens 33
9.10.3 LM ettt ettt ettt et e b et e e b b et b et e e b eae e bebe b beae b b eReeaebeRe s bebe b ebene et ebene et benssnebeneana 34
Annex A (nor mative): Radiated MeasUrEMENTS. ........cocoiiiieeeee e 35
A.1 Test sitesand general arrangements for measurementsinvolving the use of radiated fields................. 35
A.ll (O 0 1[0 [oT0 I (== =] (I TS PSSP O PRUSROSRP 35
A.l2 BI= L= 0] 0 TSRS PRUPR PR 36
A.13 SUDSHTULTION BINEEINNEL. ...ttt ettt b e bt s e b b eb e e b e et ea e e ee e b e s bt eheebesheeh e e e e s e nbesheebesneene e e ennas 36
A.l4 Optional additional INAOOT SITE.......cccueiee e esreeste e sreenseenseenseeseeeneesseesreas 36
A.2 Guidance on the use Of radiation tESE SITES.........ccviiriiire e e 37
A21 IMBASUNING TISLBINCE. ...ttt etttk b et bbb bt bbb e e bt e b e e bt e b et b et et eb e st e 37
A.22 LIS A= 10 0] 0= VTP PR PPPTOPPTPPRTRPRTN 37
A.23 ST 1S L (10 =1 = o] 7= WSS 37
A.24 ATTTICTAl BINEEINAL ...ttt b et b bbb e et e e e b e e b e e b e sa e e bt et e e e b e sbenbeeneebe e e ennees 38
A.25 AUXITAIY CADIES. ...ttt sttt e e e b e be e teeateestessaesseesseeneesaeesaeesseenseenteeneenneessensrens 38
A.2.6 ACOUSLIC MEBSUIN NG @rTANGEMENL .......eeveeieeieeieseeseesteesteeseeeseesseesseesseesseastessaesseesseesseansesssesseeseenseessesssessenssees 38
A.3 Further optional alternative indoor test site using an anechoic chamber ..., 38
A31 Example of the construction of a shielded anechoic ChambEr ... 39
A3.2 Influence of parasitic reflectionsin anech0iC ChAMDES...........oiiiiiiie s 39
A.3.3 Calibration of the shielded anechoiC ChAMDEY ...........coi i e 40
Annex B (informative): Bibliography .......ccoiicecece e 42
11 (TP TSP PR PRTORPRTRTN 43

ETSI



7 Draft ETSI EN 301 033 V1.3.5 (2012-12)

Intellectual Property Rights

IPRs essential or potentially essential to the present document may have been declared to ETSI. The information
pertaining to these essential IPRs, if any, is publicly available for ETSI member s and non-member s, and can be found
in ETSI SR 000 314: "Intellectual Property Rights (IPRs); Essential, or potentially Essential, IPRs notified to ETS in
respect of ETS standards’, which is available from the ETS| Secretariat. Latest updates are available on the ETSI Web

server (http://ipr.etsi.org).
Pursuant to the ETSI IPR Palicy, no investigation, including I PR searches, has been carried out by ETSI. No guarantee

can be given asto 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 draft European Standard (EN) has been produced by ETSI Technical Committee Electromagnetic compatibility
and Radio spectrum Matters (ERM), and is now submitted for the combined Public Enquiry and Vote phase of the ETSI
standards EN Approval Procedure.

Proposed national 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): 6 months after doa
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1 Scope

The present document states the minimum operational and performance requirements for shipborne receivers intended
to be connected to an external installation, including a decoder for DSC, and used as receivers for watchkeeping DSC
on board ships operating in the mobile MF, MF/HF and VHF band allocated in the ITU Radio Regulations [1] to the
maritime mobile service, both in connection with distress and safety communication and in connection with general
communication.

These requirements include the relevant provisions of the ITU Radio Regulations[1], ITU-R Recommendations
M.493-13 [3], M.541-9 [9] and the IMO Resolutions A.803 (19) [i.5], A.804 (19) [i.6], A.806 (19) [i.7]
and A.694 (17) [i.4].

The present document specifies also technical characteristics, methods of testing and required test results for dedicated
watchkeeping receivers for use with radio installations in the GMDSS as required by chapter 1V of the SOLASi.8].

DSC watchkeeping receivers may be a separate equipment or be integrated with a DSC or radiotel ephone equipment.

For integrated equipment the present document specifies the requirements and methods of testing of the DSC
watchkeeping receivers only.

DSC watchkeeping receivers can be either fixed-frequency receivers or, in MF/HF bands, scanning receivers.

Reguirements for the DSC equipment or radiotelephone equipment are given in EN 300 338-2 [10], EN 301 925 [i.1]
and EN 300 373-1 [i.3] respectively.

2 References

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

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

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

2.1 Normative references
The following referenced documents are necessary for the application of the present document.
1 ITU Radio Regulations (2008).
2] ITU-T Recommendation 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™.

[3] ITU-R Recommendation M.493-13: "Digital selective-calling system for use in the maritime
mobile service".

[4] SO 3791 (1976): " Office machines and data processing equipment -- Keyboard layouts for
numeric applications”.

[5] IEC 61162-1 (2010): "Maritime navigation and radiocommunication equipment and systems -
Digital interfaces - Part 1: Single talker and multiple listeners".

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

[7] ITU-T Recommendation V.11 (10/96): "Electrical characteristics for balanced double-current
interchange circuits operating at data signalling rates up to 10 Mbit/s".
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(8]
[9]

[10]
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IEC 60417: "Graphical symbols for use on equipment”.

ITU-R Recommendation M.541-9 (2004): "Operational procedures for the use of digital
selective-calling equipment in the maritime mobile service".

ETSI EN 300 338-2: "Electromagnetic compatibility and Radio spectrum Matters (ERM);
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".

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]

[i.2]
[i.3]

ETSI EN 301 925: "Electromagnetic compatibility and Radio spectrum Matters (ERM);
Radiotel ephone transmitters and receivers for the maritime mobile service operating in VHF
bands; Technical characteristics and methods of measurement”.

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

ETSI EN 300 373-1: "Electromagnetic compatibility and Radio spectrum Matters (ERM);
Maritime mobile transmitters and receivers for use in the MF and HF bands; Part 1: Technical
characteristics and methods of measurement”.

[i.4] IMO Resolution A.694 (17): "General requirements for shipborne radio equipment forming part of
the Global Maritime Distress and Safety System (GMDSS) and for electronic navigational aids’.

[i.5] IMO Resolution A.803 (19) amended by MSC.68 (68): " Performance standards for shipborne
VHF radio installations capabl e of voice communication and digital selective calling”.

[i.6] IMO Resolution A.804 (19) as amended by MSC.68 (68): " Performance Standards for Shipborne
MF Radio Installations capabl e of Voice Communications and Digital Selective Calling".

[i.7] IMO Resolution A.806 (19) as amended by M SC.68 (68): " Performance standards for shipborne
MF/HF radio installations capable of voice communication, narrow-band direct-printing and
digital selective calling".

[i.8] International Convention for the Safety of Life at Sea (SOLAS) 1974, as amended.

3 Definitions and abbreviations
3.1 Definitions

For the purposes of the present document, the following terms and definitions apply:

assigned frequency: centre of the frequency band assigned to a station

continuous watch: continuous watch means that the radio watch concerned is not interrupted other than for brief
intervals when the ship's receiving capability isimpaired or blocked by its own communications or when the facilities
are under periodical maintenance or check

F1B: frequency modulation with digital information, without a sub-carrier for automatic reception

G2B: phase-modulation with digital information, with a sub-carrier for automatic reception

J2B: single sideband with digital information, with the use of a modulating sub-carrier for automatic reception, with the
carrier suppressed to at least 40 dB below peak envelope power

perfor mance check: check of calling sensitivity (see clause 7.2)
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3.2 Abbreviations

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

ac. aternating current

AGC Automatic Gain Control

d.c. direct current

DSC Digital Selective Calling

em.f. electromotive force

EUT Equipment Under Test

GMDSS Global Maritime Distress and Safety System

HF High Frequency

IF Intermediate Frequency

IMO International Maritime Organization

MF Medium Frequency

MF/HF Medium and High Frequency

r.m.s. root mean square

RF Radio Frequency

SER Symbol Error Rate

SOLAS (International Convention for the) Safety Of Life At Sea

VHF Very High Freguency
4 General and operational requirements
4.1 General

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

The present document deals with equipment having integrated or associated DSC decoder.

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

For non-integrated equipment it shall be notified in the test report, that complianceis only achieved, if the specific radio
equipment is operated with the associated DSC decoder.

Interfaces for external DSC decoder are not mandatory for integrated equipment.

Though not required it is appropriate, if provided, that these interfaces are in compliance with clauses 4.6.1 and 4.6.2.

4.2 Construction

421 General

The equipment shall be so constructed that it is capable of keeping continuous watch on relevant DSC channels
(see clause 5.1) and of being operated readily.

4.2.2 Design

In al respects the mechanical and electrical design and construction and the finish of the equipment shall conform with
good engineering practice, and the equipment shall be suitable for use on board ships at sea.

The equipment shall be designed for continuous operation.
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4.2.3  Accessibility

All parts of the equipment that are subject to inspection and maintenance adjustments, shall be easily accessible.
Components shall be easily identifiable either by markings within the equipment, or with the aid of technical
descriptions.

4.2.4 Calibration and maintenance

The equipment shall be so constructed that its main modules can easily be replaced and put into operation without
elaborate recalibration or readjustment.

4.2.5 Antenna static protection

In order to protect against damage due to static voltages that may appear at the input of the receiver, there shall bead.c.
path from the antenna terminal to ground not exceeding 100 kQ.

4.2.6 Digital input panels

Where adigita input panel with the digits"0" to "9" is provided, the digits should be arranged to conform with

ITU-T Recommendation E.161 [2]. However, where an a phanumeric keyboard layout, as used on office machinery and
data processing equipment, is provided, the digits"0" to "9" may, alternatively, be arranged to conform with

SO 3791 [4].

4.3 Controls and indicators

43.1 General

The number of operational controls, their design and manner of functioning, location, arrangement and size should
provide for simple, quick and efficient operation. All operational controls shall permit normal adjustments to be easily
performed and shall be arranged in a manner which minimizes the risk of inadvertent activation.

4.3.2 Identification

All operational controls and indicators shall be easy to identify and read from the position at which the equipment is
normally operated.

The controls and indicators shall be identified in English. Symbols as specified in IEC 60417 [8] may be used in
addition.

4.3.3 Protection against possible maladjustment

Controls not required for normal operation shall not be readily accessible.

Operational controls, the inadvertent exercise of which could switch off the equipment, lead to its performance
degradation or to false indications not obvious to the operator, shall be protected especially against unintentional
operation.

4.3.4 Light sources

Equipment with controls and indicators shall be provided with adequate adjustable illumination to enable identification
of controls and facilitate reading of indicators at all times. Means shall be provided for dimming the output of any
equipment light source.

4.3.5 Operation

The equipment shall be so designed that misuse of the controls cannot cause injury to personnel.
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4.4 Software

Facilities shall be provided to protect all operational software incorporated in the equipment.

Any software required in an equipment to facilitate operation, including that for itsinitial activation/reactivation, shall
be permanently installed within the equipment, in such away that it is not possible for the user to have accessto this
software.

Means shall be provided to monitor the operation of the equipment at appropriate regular intervals and to activate an
aarm or signal in the event of afailure which is not recoverable automatically.

4.5 Memory

Pre-programmed DSC distress calling frequencies and information inherent to the operation of the equipment shall be
stored in non-volatile devices.

If the equipment contains information in operator programmable memory devices, such devices shall be protected from
interruptions in the power supply up to at least 10 hours duration.

4.6 Interfaces (applicable to non-integrated equipment)

Other interfaces than those described in clauses 4.6.1 and 4.6.2 may be provided but they shall not in any case degrade
the performance of the equipment.

4.6.1  Audio Frequency

600 Q earth free line output (0 dBm + 3 dB).

4.6.2 Digital interfaces
o Control interface:
- stop/start signal in accordance with ITU-T Recommendation V.11 [7], and/or

- interfaces for frequency control or read-out of scanning receivers complying with IEC 61162-1 [5].

4.7 Marking and identification

Each unit of the equipment shall be marked externally with the following information which, shall be clearly visible:
1) identification of the manufacturer;
2)  equipment type designation or model identification;
3)  seria number of the unit;
4) details of the power supply.
Additionally, the marking may be presented on a display.

Thetitle and version of the installed software shall be either marked or displayed on the equipment or displayed on
command.

When the title and version of the software are shown only on the display, such information shall be also included in the
equipment manual.

For fixed-frequency receivers, the DSC frequencies or channels on which the equipment may operate shall be clearly
indicated. For programmable scanning receivers, it shall be possible to display the programmed frequencies or to print
them via an external controller.
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4.8 Instructions
Adeguate information shall be provided to enable the equipment to be properly operated and maintained.
Operating and servicing manuals shall:

. be written at least in English;

. identify that the equipment isintended to be protected from the weather;

. in the case of equipment so designed that fault diagnosis and repair down to component level are practicable,
the instructions shall provide full circuit diagrams, component layouts, a component parts list; and

. in the case of equipment containing complex modules in which fault diagnosis and repair down to component
level are not practicable, the instructions shall contain sufficient information to enable a defective complex
module to be located, identified and replaced. Other modules and those discrete components which do not
form part of modules shall also meet the requirements above.

4.9 Warming-up period

The equipment shall be operational one minute after switching on.

4.10  Safety precautions

4.10.1 Excessive current and voltage

Means shall be incorporated for the protection of equipment from the effects of excessive current and voltage and
accidental reversal of the power supply polarity or phase sequence.

4.10.2 Earthing

Means shall be provided for earthing exposed metallic parts of the equipment, but this shall not cause any terminal of
the source of electrical energy to be earthed.

4.10.3 Protection

Asfar as practicable, accidental access to dangerous voltages shall be prevented. All parts and wiring in which the
direct or alternating voltages or both (other than radio frequency voltages) combine to give a peak voltage greater than
50V, shall be protected against accidental access and shall be isolated automatically from all sources of electrical
energy when the protective covers are removed.

Alternatively, the equipment shall be so constructed that access to such voltages can only be gained after having used a
tool for this purpose, such as a spanner or screwdriver, and warning labels shall be prominently displayed both within
the equipment and on protective covers.

4.11 Compass safe distance

The compass safe distance to a standard or steering magnetic compass shall be stated on the equipment or in the
manual .
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5 Technical requirements

5.1 Frequency bands and channels

The egquipment can be designed as a single-frequency receiver, as a multiple-frequency receiver or as scanning receiver
in one or more of the frequency bands:

o MF.  1606,5kHz to 4000 kHz;
. HF: 4 MHz to 27,5MHz; and
. VHF. 156 MHz to 174 MHz.
MF/HF DSC frequencies shall be designated in terms of the assigned frequency.

On MF/HF DSC calling frequencies for distress, urgency and safety calling are different from those for general
communication calling.

The MF/HF DSC distress calling frequencies are:
. 21875 kHz;
. 4 207,5 kHz;
. 6 312 kHz;
. 8414,5 kHz;
e 12577 kHz; and
. 16 804,5 kHz.
For general communication, other MF/HF frequencies may also be used.

Watchkeeping receiver for the MF DSC frequency for distress, urgency and safety calling shall be single-frequency
receiversfor 2 187,5 kHz.

MF/HF scanning receivers shall be designed for scanning of up to 6 frequencies for either DSC distress calling only, or
for DSC general communication calling only.

If scanning of factory set DSC distress calling frequencies can be customized by the operator, it shall not be possible to
scan fewer than three different distress frequencies, and the 2 and 8 MHz bands shall be included amongst those three
frequencies (see ITU-T Recommendation M.541-9 [9], annex 1 clause 3.1.3.2).

For general communication calling only, MF or MF/HF watchkeeping receivers may be capable of receiving on DSC
frequenciesin MF/HF bands as detailed by the ITU Radio Regulations [1].

On VHF the calling channel for distress, urgency and safety calling and for general communication calling is
channel 70 (156,525 MHz).

Watchkeeping receivers for VHF distress, urgency and safety calling shall be single-channel receivers set to channel 70.

For general communication calling only, VHF watchkeeping receivers may be switched to the other channels described
in appendix 18 of the Radio Regulations [1].

5.2 Mode of reception

Equipment for reception of MF/HF DSC transmissions shall provide for classes of emission F1B or J2B.

Equipment for reception of VHF DSC transmissions shall provide for class of emission G2B.
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5.3 Scanning receivers

5.3.1 Scanning sequence

A MF/HF scanning receiver shall be able to complete the scanning sequence within 2 s.

5.3.2 Scanning frequencies

Scanning watchkeeping receivers shall be dedicated to either scan DSC distress frequencies or to scan DSC frequencies
for general communication.

5.3.2.1 DSC distress frequencies

Scanning watchkeeping receivers for MF/HF DSC distress frequencies shall scan the frequencies 2 187,5 kHz and
8 414,5 kHz and at least one other HF DSC distress frequency listed in clause 5.1.

Other HF DSC distress frequencieslisted in clause 5.1 may be added up to atotal of 6 frequenciesin the scanning
sequence.

5.3.2.2 DSC frequencies for general communication

Scanning watchkeeping receivers for MF and HF DSC frequencies for general communication may scan any general
communication frequency up to atotal of 6 frequenciesin the scanning sequence.

5.3.3 Stop/start of scanning

The scanning receiver shall be provided with means for stop and start of the scanning under the control of the DSC
decoder/encoder.

5.34 Frequency information

The selected receiver frequency shall be clearly identified on the associated DSC controller.

Means shall be provided for automatic transfer of information of the frequency or channel on which the scanning has
stopped for use and display in the DSC controller.

6 General test conditions

6.1 General

Conformance testing shall be carried out under normal test conditions and also, where stated, under extreme test
conditions.

Both for integrated and associated DSC decoders the symbol error rate is determined as described in clause 6.8.

6.2 Test power source

During conformance testing the equipment shall be supplied from atest power source, capable of producing normal and
extreme test voltages as specified in clauses 6.3.2 and 6.4.2.

For the purposes of tests, the voltage of the power supply shall be measured at the input terminals of the equipment.

If the equipment is provided with a power cable permanently connected, the test voltage shall be that measured at the
point of connection of the power cable to the equipment.
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During tests, the test power source voltages shall be maintained within atolerance of £3 % relative to the voltage at the
beginning of each test.

6.3 Normal test conditions

6.3.1 Normal temperature and humidity

The normal temperature and humidity conditions for tests shall be any convenient combination of temperature and
humidity within the following ranges:

. temperature: +15°Cto +35 °C;

. relative humidity: 20 % to 75 %.
6.3.2 Normal test power source

6.3.2.1 ac voltage and frequency

The normal test voltage for equipment to be connected to the a.c. power supply shall be the declared voltage or any one
of the declared voltages for which the equipment was designed.

The frequency of the test power supply shall be 50 Hz + 1 Hz.

6.3.2.2  Secondary battery power sources

Where the equipment is designed to operate from a battery, the normal test voltage shall be the nominal voltage of the
battery (e.g. 12V, 24 V, etc.).

6.3.2.3  Other power sources

For operation from other power sources, the normal test voltage shall be as stated by the manufacturer.

6.4 Extreme test conditions

6.4.1 Extreme temperature tests

For tests at extreme temperatures, measurements shall be made at alower temperature of -15 °C and an upper
temperature of +55 °C.

Before making measurements, the equipment shall have reached thermal balance in the test chamber. The equipment
shall be switched off during the temperature stabilizing period. The sequence of measurements shall be chosen, and the
humidity content in the test chamber shall be controlled so that excessive condensation does not occur.

6.4.2 Extreme values of test power source

6.4.2.1 a.c. voltage and frequency
The extreme test voltages for equipment to be connected to an a.c. power supply shall be the normal voltage +10 %.

The frequency of the test power mains shall be 50 Hz + 1 Hz.

6.4.2.2  Secondary battery power sources

When the equipment isintended for operation from a secondary battery power supply, the extreme test voltage shall be
1,3 and 0,9 times the nominal voltage of the battery (e.g. 12V, 24V, etc.).
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6.4.2.3  Other power sources

For equipment using other power sources, the extreme test voltages shall be as stated by the manufacturer.

6.5 Connection of test signals to the receiver

For the purpose of conformance testing, the receiver shall be connected to sources of test signals such that the
impedance presented to the receiver input is 50 Q resistive. In the frequency range 1 606,5 kHz to 4 000 kHz, at the
request of the manufacturer, a network consisting of a 10 Q resistor in series with a 250 pF capacitor may be used.

The arrangement used shall be stated in the test report.
NOTE: Thisdoesnot imply that the receiver should operate satisfactorily only with antennas having these
impedance characteristics.
6.5.1 Sources

Test signals shall be connected through a network as specified in clause 6.5. This requirement shall be met irrespective
of whether one, two or more test signals are applied to the receiver simultaneously. In the case of multiple test signals,
steps shall be taken to prevent any undesirabl e effects due to interaction between the signals in the generators or other
Sources.

6.5.2 Levels

Thelevels of test input signals shall be expressed in terms of the em.f. that would exist at the output terminals of the
source including the associated network.

6.6 Testing frequencies

6.6.1 General test frequencies

Unless otherwise stated, the testing frequencies shall be the following:

o MF band: 2 187,5kHz or 2 177 kHz;
o HF band: 8 414,5 kHz or 8 436,5 kHz;
. VHF band: 156,525 MHz (channel 70).

6.6.2 Additional test frequencies for HF equipment
Where stated, the testing frequencies for HF equipment shall additionally be the following:

. for equipment intended for distress/safety purposes, the test frequencies shall be the DSC distress/safety
frequencies 4 207,5 kHz, 6 312 kHz, 12 577 kHz and 16 804,5 kHz as applicable for the range of the
equipment (see clause 5.1);

. for the equipment not intended for distress and safety purposes, the test frequencies shall be any of the DSC
calling frequencies in each of the 4 MHz, 6 MHz, 12 MHz, 16 MHz, 18 MHz, 22 MHz and 26 MHz bands as
applicable for the range of the equipment.
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6.7 Test signals

6.7.1 Reference to standard DSC signals

Standard DSC signals consists of a series of identical call sequences, each of which contains a known number of
information symbols (format specifier, address and category). The calls shall be according with ITU-R
Recommendation M.493-13 [3].

6.7.2 Standard DSC test signal 1

Standard DSC test signal 1 shall be asignal at the nominal receiver DSC frequency with frequency shift of £85 Hz and
modulated with various types of DSC signals at a modulation rate of 100 baud. The signals shall be generated by means
of calibrated apparatus.

6.7.3 Standard DSC test signal 2

Standard DSC test signal 2 shall be asignal at the nominal receiver DSC frequency phasemodulated with modulation
index equa to 2,0. The modulation signal shall have nominal frequency 1 700 Hz and frequency shift of + 400 Hz
modulated with various types of DSC signals at a modulation rate of 1 200 baud. The signal shall be generated by
means of calibrated apparatus.

6.8 Measurement of symbol error rate

Equipment with integrated DSC decoder is evaluated by determination of the Symbol Error Rate (SER). The decoded
DSC call sequence applied with forward error correction, interleaving techniques and chech-sum information is divided
into blocks each corresponding to one information symbol in the received signal. The ratio between the number of
incorrect blocks to the total number of blocksis determined as the Symbol Error Rate.

Initiatives shall be made in order to secure that statistically significance is achieved in the measurements.

6.9 Measurement uncertainty and interpretation of the
measuring results

6.9.1 Measurement uncertainty

Absolute measurement uncertainties (maximum values) are specified in table 1.

Table 1: Maximum values of measurement uncertainty

Absolute measurement uncertainties Maximum values
RF level +0,75 dB
Audio output power +0,5 dB
Sensitivity of receiver +3dB
Conducted emission of receiver +3 dB
Two-signal measurement +4 dB
Three signal measurement +3 dB

For the test methods according to the present document the uncertainty figures are valid to a confidence level of 95 %
calculated according to the methods described in TR 100 028-1 [6].
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6.9.2 Interpretation of measurement results

The interpretation of the results recorded in atest report for the measurements described in the present document shall
be asfollows:

. the measured val ue related to the corresponding limit will be used to decide whether an equipment meets the
requirements of the present document;

e thevalue of the measurement uncertainty for the measurement of each parameter shall be included in the test
report;

e therecorded value of the measurement uncertainty shall be, for each measurement, equal to or lower than the
figuresin table 1.

For the test methods, according to the present document, the measurement uncertainty figures shall be calculated in
accordance with TR 100 028-1 [6] and shall correspond to an expansion factor (coverage factor) k = 1,96 or k = 2
(which provide confidence levels of respectively 95 % and 95,45 % in the case where the distributions characterizing
the actual measurement uncertainties are normal (Gaussian)).

7 Environmental tests

7.1 Procedure

Environmental tests shall be carried out before tests of the same equipment in respect of the other requirements of the
present document are performed.

Unless otherwise stated, the equipment shall be connected to an electrical power source during the periods for which it
is specified that electrical tests shall be carried out. These tests shall be performed using the normal test voltage.

7.2 Performance check

A performance check shall be atest of the calling sensitivity with the receiver connected as specified in clause 6.5:
. for MF band with standard DSC test signal No. 1 applied at alevel of +11 dBuV;
. for HF band with standard DSC test signal No. 1 applied at alevel of +6 dBuV;
e  for VHF band with standard DSC test signal No. 2 applied at alevel of +6 dBuV.

The symbol error rate shall be less than 1072,

7.3 Vibration test

7.3.1 Definition

This test determines the ability of equipment to withstand vibration without resulting in mechanical deterioration or
degradation in performance.

7.3.2 Method of measurement

The EUT, complete with any shock and vibration absorbers with which it is provided, shall be clamped to the vibration
table by its normal means of support and in its normal attitude. The EUT may be resiliently suspended to compensate
for weight not capable of being withstood by the vibration table. Provision may be made to reduce or nullify any
adverse effect on EUT performance which could be caused by the presence of an electromagnetic field due to the
vibration unit.
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The equipment shall be subjected to sinusoidal vertical vibration at al frequencies between:
. 5 Hz and 13,2 Hz with an excursion of + 1 mm + 10 % (7 m/s? maximum acceleration at 13,2 Hz);
J 13,2 Hz and 100 Hz with a constant maximum acceleration of 7 m/s?.

The frequency sweep rate shall be slow enough to allow the detection of resonancesin any part of EUT.

A resonance search shall be carried out throughout the test. If any resonance of the EUT has Q greater than or equal to
5 measured relative to the base of the vibration table, the EUT shall be subjected to afurther endurance test at each
resonant frequency at the vibration level specified in the test with a duration of 2 hours. If only resonance with Q less
than 5 occurs this further endurance test shall be carried out at one of these resonant frequencies. If no resonance
occurs, this further endurance test shall be carried out at a frequency of 30 Hz.

During the vibration endurance test as specified above, a performance check (see clause 7.2) shall be carried out at least
onetime.

The procedure shall be repeated with vibration in each of two mutually perpendicular directions in the horizontal plane.

After conducting the vibration tests, the equipment shall be inspected for any mechanical deterioration.

7.3.3 Requirement
The equipment shall meet the requirements of the performance check.

There shall be no harmful deterioration of the equipment visible to the naked eye.

7.4 Temperature tests

The immunity against the effects of temperature is the ability of the equipment to maintain the specified mechanical and
electrical performance after the following tests have been carried out.

The maximum rate of raising or reducing the temperature of the chamber in which the equipment is being tested shall
be 1 °C/minute.

7.4.1 Dry heat

74.1.1 Definition

This test determines the ability of equipment to be operated at high ambient temperatures.

74.1.2 Method of measurement

The EUT shall be placed in achamber at normal room temperature and relative humidity. The EUT and, if appropriate,
any climatic control devices with which it is provided shall then be switched on. The temperature shall then be raised to
+55 °C £ 3 °C and maintained for atest period of 10 hoursto 16 hours.

At the end of the test period, the EUT shall be subjected to the performance check according to clause 7.2.
The temperature of the chamber shall be maintained at +55 °C £ 3 °C during the whole performance check period.

At the end of the test, the EUT shall be returned to normal room temperature and relative humidity.

7.4.1.3 Requirement

The equipment shall meet the requirements of the performance check to clause 7.2.
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7.4.2 Damp heat

7.4.2.1 Definition

This test determines the ability of equipment to be operated under conditions of high humidity.

74272 Method of measurement

The EUT shall be placed in a chamber at normal room temperature and relative humidity. The temperature shall then be
raised to +40 °C + 2 °C, and the relative humidity raised to 93 % + 3 % over a period of 3 hours + 0,5 hours. These
conditions shall be maintained for a period of 10 hoursto 16 hours.

Any climatic control devices provided inthe EUT may be switched on at the conclusion of this period.

The EUT shall be switched on 30 minutes later, or after such period as agreed by the manufacturer, and shall be
operational for at least 2 hours during which period the EUT shall be subjected to the performance check according to
clause 7.2.

The temperature and relative humidity of the chamber shall be maintained as specified during the whole test period.

At the end of the test period and with the EUT till in the chamber, the chamber shall be brought to room temperature in
not less than 1 hour.

At the end of the test the EUT shall be returned to normal room temperature and relative humidity.

7.4.2.3 Requirement

The equipment shall meet the requirements of the performance check according to clause 7.2.

7.4.3 Low temperature

7.4.3.1 Definition

These tests determine the ability of equipment to be operated at low temperatures. They also allow equipment to
demonstrate an ability to start up at low ambient temperatures.

7.4.3.2 Method of measurement

The EUT shall be placed in a chamber at normal room temperature and relative humidity. The temperature shall then be
reduced to and maintained at -15 °C + 3 °C, for a period of 10 hoursto 16 hours. Any climatic control devices provided
inthe EUT may be switched on at the conclusion of this period.

The EUT shall be switched on 30 minutes later, or after such period as agreed by the manufacturer, and shall be
operational for at least 2 hours during which period the EUT shall be subjected to the performance check according to
clause 7.2.

The temperature of the chamber shall be maintained at -15 °C + 3 °C during the whole test period.

At the end of the test the EUT shall be returned to normal room temperature and relative humidity.

7.43.3 Requirement

The equipment shall meet the requirements of the performance check to clause 7.2.
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7.5 Corrosion test

75.1 General

Thistest shall be waived where the manufacturer is able to produce evidence that the components, materials and
finishes employed in the equipment would satisfy the requirements of this clause.

7.5.2 Definition

This test determines the ability of an equipment to be exposed to a salt laden atmosphere without physical degradation.
The cyclic nature of the test produces an accel eration of effects compared with service conditions.

7.5.3 Method of measurement

The EUT shall be placed in a chamber and sprayed with a salt solution for 2 hours at normal temperature. The salt
solution shall be prepared by dissolving 5 + 1 parts by weight of sodium chloride (NaCl) in 95 parts by weight of
distilled or demineralised water.

At the end of the spraying period the EUT shall be placed in a chamber which shall be maintained at a temperature of
40 °C £ 2 °C and arelative humidity between 90 % and 95 % for a period of seven days.

The EUT shall be subjected to atest comprising four spraying periods, each of duration 2 hours, with a storage period
of seven days after each.

At the conclusion of the test the EUT shall be inspected with the naked eye without magnification. The EUT shall then
be subjected to the performance check.
7.5.4 Requirements

There shall be no undue deterioration or corrosion of metal parts. The equipment shall meet the requirements of the
performance check according to clause 7.2.

8 MF/HF watchkeeping receiver

8.1 General

All measurements shall be performed by measuring the symbol error rate as described in clause 6.8.

8.2 Calling sensitivity

8.2.1 Definition
The calling sensitivity of the receiver is a defined RF-signal level at which the symbol error rate at the output of the
receiver is better than or equal to 102,
8.2.2 Method of measurement
The arrangements for applying the test signals shall be in accordance with clause 6.5.
Test signal as described in clauses 6.7 shall be applied using relevant frequencies in accordance with clause 6.6:
e for MFtheinput level shall be +5 dBuV under normal and +11 dBuV under extreme test conditions; and

e for HF theinput level shal be 0 dBuV under normal and +6 dBuV under extreme test conditions.
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The symbol error ratio in the output shall be determined. The measurements shall be carried out under normal test
conditions (see clause 6.3) and under extreme test conditions (see clauses 6.4.1 and 6.4.2 applied simultaneously).

For MF/HF equipment the test shall be repeated with test signal no.1 on the frequencies specified in clause 6.6.2, only
under normal test conditions.

The measurement shall be repeated at the nominal input frequency +10 Hz only under normal test conditions.

8.2.3 Limits

The symbol error ratio shall be equal to or less than 1072,

8.3 Adjacent channel selectivity

8.3.1 Definition

Adjacent channel selectivity is defined as the rejection of an unwanted signal in the adjacent channels.

8.3.2 Method of measurement

The arrangements for applying the test signals shall be in accordance with clause 6.5.

The wanted signal as described in clause 6.7 shall be applied using relevant frequencies in accordance with clause 6.6.
The level of the wanted signal shall be 20 dBuV.

Thelevel of the unwanted signal shall then be 60 dBuV .

The unwanted signal shall be an unmodulated signal at the frequency +500 Hz relative to the nominal frequency of the
receiver (centre frequency).

The symbol error ratio in the output shall be determined.

The measurement shall be repeated with the unwanted signal at the frequency -500 Hz relative to the nominal frequency
of the receiver (centre frequency).

The symbol error ratio in the output shall be determined.

8.3.3 Limits

The symbol error ratio shall be equal to or less than 1072,

8.4 Co-channel rejection

8.4.1 Definition

The co channel rejection is the ability of the receiver to receive a wanted signal in the presence of an unwanted signal,
both signals being at the nominal receiver frequency.

8.4.2 Method of measurements

The arrangements for applying the test signals shall be in accordance with clause 6.5.

The wanted signal as described in clause 6.7 shall be applied using relevant frequencies in accordance with clause 6.6.
The level of the wanted signal shall be 20 dBuV.

The unwanted signal shall be unmodulated at the nominal receiver frequency.
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The level of the unwanted signal shall be 14 dBuV.

The symbol error ratio in the output shall be determined.

8.4.3 Limits

The symbol error ratio shall be equal to or less than 102,

8.5 RF intermodulation response

85.1 Definition

The RF intermodulation response is the rejection of intermodulation products originating from two unwanted signals at
given levels and frequencies.

8.5.2 Method of measurement

The signals applied to the receiver input shall be connected in accordance with clause 6.5.

The wanted signal as described in clause 6.7 shall be applied using relevant frequencies in accordance with clause 6.6.

The level of the wanted signal shall be 20 dBuV. The two unwanted signals are both unmodulated and at the same level
of +70 dBuV. Neither of the two signals shall be at afrequency nearer to the wanted signal than 30 kHz (frequency
combinations capable of resulting in unwanted intermodulation products are given in ITU-R Recommendation
SM.332-4[i.2)).

The symbol error ratio in the output shall be determined.

85.3 Limits

The symbol error ratio shall be equal to or less than 1072,

8.6 Spurious response rejection

8.6.1 Definition

Spurious response rejection is defined as the receiver ability to discriminate between wanted signals and unwanted
spurious signals at receiver frequencies outside of the frequency band +3 kHz from the nominal assigned frequency.
8.6.2 Method of measurement
The manufacturer shall provide the test house with the following information regarding the equipment.
In general ablock diagram from which it appears what signal path architecture there has been chosen.
. If the equipment is built using heterodyne principles the following shall be stated:
- I F frequencies used,
- the local oscillator frequencies,
- filter arrangements ahead of the first mixer.
. If the equipment uses analog to digital converter techniques the following shall be stated:
- whether the sampling is done directly on the RF frequency or on an I F frequency;

- the sampling frequency used for the conversion.
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The arrangements for applying two test signalsto the receiver input, shall be according to clause 6.5.1. The AGC shall
be in operation.
The wanted signal as described in clause 6.7 shall be applied using relevant frequencies in accordance with clause 6.6.
The level of the wanted signal shall be 20 dBuV.
Thelevel of the unwanted signal shall then be 90 dBuV and shall be unmodulated.

The equipment shall be in compliance for frequencies from 9 kHz to 2 GHz with the exception of the frequency band
+3 kHz from the nominal assigned frequency.

The equations below for calculation of spurious frequencies can be used as a guidance:
o For equipment using super heterodyne principles:
fspurious = (1-n)/m X fit — /M X freceive
m and n are integers with values from -5 to +5.
Spurious frequency calculation should be applied to al frequency conversions (IF4, IF,, etc.):
. For equipment using analog to digital converter techniques:
fepurious = Freceive /M — /M X femple dock
m and n are integers with values from -5 to +5.

. For equipment where both heterodyne principles and digital techniques are used both equations should be
taken into consideration.

The symbol error ratio in the output shall be determined.

M easurement shall be made under normal test conditions (see clause 6.3).

8.6.3 Limits

The symbol error ratio shall be equal to or less than 1072,

8.7 Blocking immunity

8.7.1 Definition

Blocking immunity is defined as the receiver ability to discriminate between wanted signal and unwanted signals at
frequencies from +3 kHz to +20 kHz from the nominal assigned frequency.

8.7.2 Method of measurement

The arrangements for applying two test signals to the receiver input, shall be according to clause 6.5.1. The AGC shall
be in operation.

The wanted signal as described in clause 6.7 shall be applied using relevant frequencies in accordance with clause 6.6.
The level of the wanted signal shall be 20 dBuV.

Thelevel of the unwanted signal shall then be 90 dBuV and shall be unmodulated.

The equipment shall be in compliance for frequencies from £3 kHz to £20 kHz from the nominal assigned frequency.
Guidance to the measurement:

. Unwanted signal varied in frequency steps of 500 Hz.
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The symbol error ratio in the output shall be determined.

Measurement shall be made under normal test conditions (see clause 6.3).

8.7.3 Limits

The symbol error ratio shall be equal to or less than 102,

8.8 Dynamic range

8.8.1 Definition

T_he ;ynamic range of the equipment is the range from the minimum to the maximum level of aradio frequency input
signal.

8.8.2 Method of measurement

The signals applied to the receiver input shall be connected in accordance with clause 6.5.

The wanted signal as described in clause 6.7 shall be applied using rel evant frequencies in accordance with clause 6.6.
Thelevel of the wanted signal shall be 80 dBuV. The symbol error ratio in the output shall be determined.

NOTE: Thesymbol error ratio under minimum signal level conditionsis assessed under clause 6.8.

8.8.3 Limits

The symbol error ratio shall be equal to or less than 1072,

8.9 Conducted spurious emissions into the antenna

8.9.1 Definition

Conducted spurious emissions are al internally generated signals conducted to the antenna terminal.

8.9.2 Method of measurement

The receiver input shall be connected to a50 Q artificial antenna and the spurious emission be measured using a
selective measuring instrument. The r.m.s value of any component of the spurious emission shall then be evaluated.

The measurement shall be made over the frequency range from 9 kHz to 2 GHz.
The bandwidth of the selective measuring instrument shall be:

. 200 Hz in the frequency range from 9 kHz to 150 kHz;

. 9 kHz to 10 kHz in the frequency band from 150 kHz to 30 MHz;

. 100 kHz to 120 kHz in the frequency band 30 MHz to 1 GHz;

. 1 MHz above 1 GHz.
The detector shall be a peak detector.

8.9.3 Limits

The power of any spurious emission shall not exceed 2 nW.

ETSI



27 Draft ETSI EN 301 033 V1.3.5 (2012-12)

8.10 Radiated spurious emissions

8.10.1 Definition

Radiated spurious emissions from the receiver are components at any frequency radiated by the equipment cabinet and
the structure.

8.10.2 Method of measurements

On atest site, selected from annex A, the equipment shall be placed at the specified height on a non-conducting support
and in position closest to normal use as declared by the manufacturer.

The test antenna shall be orientated for vertical polarization and the length of the test antenna shall be chosen to
correspond to the instantaneous frequency of the measuring receiver.

The output of the test antenna shall be connected to a measuring receiver.

The receiver shall be switched on without modulation, and measuring receiver shall be tuned over the frequency range
30 MHz to 2 GHz. The bandwidth of the measuring receiver shall be as specified in clause 8.9.2.

At each frequency at which a spurious component is detected:

a) thetest antennashall be raised and lowered through the specified range of heights until a maximum signal
level is detected on the measuring receiver;

b) thereceiver shal be rotated through 360° in the horizontal plane, until the maximum signal level is detected by
the measuring receiver;

c) themaximum signal level detected by the measuring receiver shall be noted;
d) thereceiver shall be replaced by a substitution antenna as defined in annex A;

€) thesubstitution antenna shall be orientated for vertical polarization and the length of the substitution antenna
shall be adjusted to correspond to the frequency of the spurious component detected;

f)  the substitution antenna shall be connected to a calibrated signal generator;

g) thefrequency of the calibrated signal generator shall be set to the frequency of the spurious component
detected;

h)  theinput attenuator setting of the measuring receiver shall be adjusted in order to increase the sensitivity of the
measuring receiver, if necessary;

i)  thetest antenna shall be raised and lowered through the specified range of heights to ensure that the maximum
signal isreceived;

j)  theinput signa to the substitution antenna shall be adjusted to the level that produces alevel detected by the
measuring receiver that is equal to the level noted while the spurious component was measured, corrected for
the change of input attenuator setting of the measuring receiver;

k) theinput level to the substitution antenna shall be recorded as power level, corrected for the change of input
attenuator setting of the measuring receiver;

[)  the measurement shall be repeated with the test antenna and the substitution antenna orientated for horizontal
polarization;

m) the measure of the effective radiated power of the spurious componentsislarger of the two power levels
recorded for spurious component at the input to the substitution antenna, corrected for the gain of the antenna
if necessary.
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8.10.3 Limit

The power of any spurious radiation shall not exceed the values given in table 2.

Table 2: Radiated spurious limits

Frequency Range Test Limits Field Strength Equivalent
(informative)
30 MHz to 156 MHz -57 dBm 41 dBpV/m (quasi-peak)
156 MHz to 165 MHz -74 dBm 24 dBuV/m (quasi-peak)
165 MHz to 1GHz -57 dBm 41 dBuV/m (quasi-peak)
1 GHz to 2 GHz -47 dBm 51 dBuV/m (quasi-peak)

8.11  Protection of receiver antenna input circuits

8.11.1 Definition

The protection of receiver antennainput circuitsis the ability of the antennainput to withstand large voltages for a
specified time.
8.11.2 Method of measurement

The signal applied to the receiver input shall be connected in accordance with clause 6.5 using the test frequenciesin
accordance with clause 6.6.

Theleve of the signal shall then be 30 V = 150 dBuV emf and shall be unmodul ated.

The signal shall be applied to the receiver input for a period of 15 minutes, the signal shall be removed and performance
check carried out.

The test shall be repeated for all test frequencies in accordance with clause 6.6.

8.11.3 Limits

The receiver shall not suffer damage and shall meet the requirement of the performance check.

8.12  Scanning efficiency

8.12.1 Definition

Scanning efficiency is the ability of the receiver to correctly receive calls preceded by more than 20 bits of a 200 bit dot
pattern and transmitted on one frequency whilst scanning up to six frequenciesignoring all other signals and noise.
8.12.2 Method of measurement

Two RF test signals with alevel of 20 dBuV shall be applied to the receiver.

One of the RF signals shall have a hominal frequency corresponding to a frequency in the scanning sequence and shall
be equal to Standard DSC test signal 1 modulated with asingle DSC distress call.

The other RF signal shall have a nominal frequency corresponding to another frequency being scanned. It shall be equal
to Standard DSC test signal 1 modulated with DSC calls with 20 dot pattern.

The distress call sequences shall be repeated after arandom interval of 25sto4,0s.
The receiver shall be set to scan the maximum number of frequencies for which it is designed.

The number of transmitted distress calls shall be 200 and the bit error ratio shall be determined.
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8.12.3 Limits

The total number of received distress calls shall be equal to or exceed 95 % of distress calls transmitted and the bit error
ratio shall be less than or equal to 102,

9 VHF watchkeeping receiver

9.1 General

All measurements shall be performed by measuring the symbol error rate as described in clause 6.8.

9.2 Calling sensitivity

9.2.1 Definition

The calling sensitivity of the receiver is adefined RF-signal level.

9.2.2 Method of measurement

The signals applied to the receiver input shall be connected in accordance with clause 6.5.

Test signal as described in clause 6.7 shall be applied using relevant frequency in accordance with clause 6.6.
Theinput level shall be 0 dBuV under normal test conditions and +6 dBuV under extreme test conditions.
The symbol error ratio at the output shall be determined.

The measurement shall be carried out under normal test conditions (see clause 6.3) and under extreme test conditions
(seeclause 6.4).

For the extreme test conditions clauses 6.4.1 and 6.4.2 apply simultaneousdly.

The measurement shall be repeated under normal test conditions at the nominal carrier frequency +1,5 kHz.

9.2.3 Limits

The symbol error ratio shall be equal to or less than 102,

9.3 Adjacent channel selectivity

93.1 Definition

Adjacent channel selectivity is defined as the rejection of an unwanted signal in the adjacent channels.

9.3.2 Method of measurement

The signals applied to the receiver input shall be connected in accordance with clause 6.5.

The wanted signal as described in clause 6.7 shall be applied using relevant frequencies in accordance with clause 6.6.
Thelevel of the wanted signal shall be +3 dBuV.

The unwanted signal shall be modulated by 400 Hz with a deviation of £3 kHz at the frequency +25 kHz relative to the
nominal receiver frequency.
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Theinput level of the unwanted signal shall be 73 dBuV.
The symbol error ratio in the output shall be determined.

The measurement shall be repeated with the unwanted signal tuned to the centre frequency of the lower adjacent
channel.

9.3.3 Limits

The symbol error ratio shall be equal to or less than 1072,

9.4 Co-channel rejection

9.4.1 Definition

The co channel rejection isthe ability of the receiver to receive a wanted signal in the presence of an unwanted signal
both signals being at the nominal receiver frequency.

9.4.2 Method of measurement

The signals applied to the receiver input shall be connected in accordance with clause 6.5.

The wanted signal as described in clause 6.7 shall be applied using relevant frequencies in accordance with clause 6.6.
Thelevel of the wanted signal shall be +3 dBuV.

The unwanted signal shall be modulated by 400 Hz with a deviation of +3 kHz at the nominal receiver frequency.
The level of the unwanted signal shall be -5 dBuV.

The symbol error ratio at the output of the receiver shall be determined.

94.3 Limits

The symbol error ratio shall be equal to or less than 102,

9.5 Intermodulation response

951 Definition

The RF intermodulation response is the rejection of intermodulation products originating from two unwanted signals at
given levels and frequencies.

9.5.2 Method of measurement

The signals applied to the receiver input shall be connected in accordance with clause 6.5.

The wanted signal as described in clause 6.7 shall be applied using relevant frequencies in accordance with clause 6.6.
Thelevel of the wanted signal shall be 3 dBuV.

The unwanted signals shall be applied, both at the same level. The unwanted signal from signal generator B shall be
unmodulated and adjusted to a frequency 50 kHz above (or below) the nominal frequency of the receiver. The second
unwanted signal from signal generator C shall be modulated by 400 Hz with a deviation of £3 kHz and adjusted to a
frequency 100 kHz above (or below) the nominal frequency of the receiver.

Theinput level of the unwanted signals shall be 68 dBuV. The symbol error ratio at the output of the receiver shall be
determined.
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95.3 Limits

The symbol error ratio shall be equal to or less than 1072

9.6 Spurious response rejection

9.6.1 Definition

Spurious response rejection is defined as the receiver ability to discriminate between wanted signal and unwanted
spurious signals at frequencies outside of the receiver passband.
9.6.2 Method of measurement
The manufacturer shall provide the test house with the information regarding the equipment.
In general ablock diagram from which it appears what signal path architecture there has been chosen.
. If the equipment is built using heterodyne principles the following shall be stated:
- I F frequencies used,;
- the local oscillator frequencies,
- filter arrangements ahead of the first mixer.
0 If the equipment uses analog to digital converter techniques the following shall be stated:
- whether the sampling is done directly on the RF frequency or on an IF frequency;
- the sampling frequency used for the conversion.
The arrangements for applying two test signals to the receiver input, shall be according to clause 6.5.1.
The wanted signal as described in clause 6.7 shall be applied using relevant frequencies in accordance with clause 6.6.
Thelevel of the wanted signal shall be 3 dBuV.
Thelevel of the unwanted signal shall then be 73 dBuV and shall be unmodulated.

The equipment shall be in compliance for frequencies from 9 kHz to 2 GHz with the exception of the receiver passband
and the adjacent channels.

The equations below for calculation of spurious frequencies can be used as a guidance:
. For equipment using super heterodyne principles:
fpurious = (L-N)/mM X fir —n/m X freceve
m and n are integers with values from -5 to +5.
Spurious frequency cal culation should be applied to al frequency conversions (1F;, IF,, etc.):
. For equipment using analog to digital converter techniques:
fepurious = freceive /M — /M X femple dock
m and n are integers with values from -5 to +5.

. For equipment where both heterodyne principles and digital techniques are used both equations should be
taken into consideration.

The symbol error ratio at the output of the receiver shall be determined.

M easurement shall be made under normal test conditions (see clause 6.3).
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The symbol error ratio at the output of the receiver shall be determined.

9.6.3 Limits

The symbol error ratio shall be equal to or less than 1072,

9.7 Blocking immunity

9.7.1 Definition

Blocking immunity is defined as the receiver ability to discriminate between wanted signal and unwanted signals at
frequencies from +1 MHz to £10 MHz from the nominal assigned.

9.7.2 Method of measurement

The arrangements for applying two test signals to the receiver input, shall be according to clause 6.5.1.

The wanted signal as described in clause 6.7 shall be applied using relevant frequencies in accordance with clause 6.6.
Thelevel of the wanted signal shall be 3 dBuV.

Thelevel of the unwanted signal shall then be 93 dBuV and shall be unmodulated.

The equipment shall be in compliance for frequencies from £1 MHz to 10 MHz from the nominal assigned frequency.
Guidance to the measurement: Unwanted signal varied in frequency steps of 500 kHz.

The symbol error ratio at the output of the receiver shall be determined.

Measurement shall be made under normal test conditions (see clause 6.3).

When a spurious response occurs refer to clause 9.6.

9.7.3 Limits

The symbol error ratio shall be equal to or less than 1072

9.8 Dynamic range

9.8.1 Definition

The dynamic range of the equipment is the range from the minimum to the maximum level of aradio frequency input
signa at which the symbol error rate.

9.8.2 Method of measurement

The signals applied to the receiver input shall be connected in accordance with clause 6.5.

The wanted signal as described in clause 6.7 shall be applied using relevant frequencies in accordance with clause 6.6.
The level of the wanted signal shall be 80 dBuV.

The symbol error ratio at the output of the receiver shall be determined.

9.8.3 Limit

The symbol error ratio shall be equal to or less than 102,
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9.9 Conducted spurious emissions into the antenna

9.9.1 Definition

Conducted spurious emissions are al internally generated signals conducted to the antenna terminal, irrespective of the
frequency.
9.9.2 Method of measurement

The receiver input shall be connected to a 50 Q artificial antenna and the spurious emission measured, using a selective
measuring instrument. The r.m.s. value of any component of the spurious emission shall then be evaluated.

The measurement is made over the frequency range from 9 kHz to 2 GHz.
The bandwidth of the selective measuring equipment shall be:
. 200 Hz in the frequency range from 9 kHz to 150 kHz;
° 9 kHz to 10 kHz in the frequency band from 150 kHz to 30 MHz;
. 100 kHz to 120 kHz in the frequency band 30 MHz to 1 GHz;
. 1 MHz above 1 GHz.

The detector shall be a peak detector.

9.9.3 Limit

The power of any spurious emission shall not exceed 2 nW.

9.10 Radiated spurious emission

9.10.1 Definition

Radiated spurious emissions from the receiver are components at any frequency radiated by the equipment cabinet and
the structure.
9.10.2 Method of measurements

On atest site, selected from annex A, the equipment shall be placed at the specified height on a non-conducting support
and in position closest to normal use as declared by the manufacturer.

The test antenna shall be orientated for vertical polarization and the length of the test antenna shall be chosen to
correspond to the instantaneous frequency of the measuring receiver.

The output of the test antenna shall be connected to a measuring receiver.

The receiver shall be switched on without modulation, and measuring receiver shall be tuned over the frequency range
30 MHz to 2 GHz. The bandwidth of the measuring receiver shall be as specified in clause 9.9.2.

At each frequency at which a spurious component is detected:

a) thetest antennashall be raised and lowered through the specified range of heights until a maximum signal
level is detected on the measuring receiver;

b) thereceiver shal be rotated through 360° in the horizontal plane, until the maximum signal level is detected by
the measuring receiver;

c¢) themaximum signal level detected by the measuring receiver shall be noted,;
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d) thereceiver shall be replaced by a substitution antenna as defined in annex A;

€) thesubstitution antenna shall be orientated for vertical polarization and the length of the substitution antenna
shall be adjusted to correspond to the frequency of the spurious component detected;

f)  the substitution antenna shall be connected to a calibrated signal generator;

0) thefrequency of the calibrated signal generator shall be set to the frequency of the spurious component
detected;

h)  theinput attenuator setting of the measuring receiver shall be adjusted in order to increase the sensitivity of the
measuring receiver, if necessary;

i) thetest antenna shall be raised and lowered through the specified range of heights to ensure that the maximum
signal isreceived;

j)  theinput signal to the substitution antenna shall be adjusted to the level that produces alevel detected by the
measuring receiver that is equal to the level noted while the spurious component was measured, corrected for
the change of input attenuator setting of the measuring receiver;

k) theinput level to the substitution antenna shall be recorded as power level, corrected for the change of input
attenuator setting of the measuring receiver;

)  the measurement shall be repeated with the test antenna and the substitution antenna orientated for horizontal
polarization;

m) the measure of the effective radiated power of the spurious componentsislarger of the two power levels
recorded for spurious component at the input to the substitution antenna, corrected for the gain of the antenna
if necessary.

9.10.3 Limit

The power of any spurious radiation shall not exceed the values given in table 3.

Table 3: Radiated spurious limits

Frequency Range Test Limits Field Strength Equivalent
(informative)
30 MHz to 156 MHz -57 dBm 41 dBuV/m (quasi-peak)
156 MHz to 165 MHz -74 dBm 24 dBuV/m (quasi-peak)
165 MHz to 1 GHz -57 dBm 41 dBuV/m (quasi-peak)
1 GHz to 2 GHz -47 dBm 51 dBuV/m (quasi-peak)
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Annex A (normative):
Radiated measurements

A.1  Test sites and general arrangements for
measurements involving the use of radiated fields

A.1.1 Outdoor test site

The outdoor test site shall be on areasonably level surface or ground. At one point on the site, aground plane of at least
5 m diameter shall be provided. In the middle of this ground plane, a non-conducting support, capable of rotation
through 360° in the horizontal plane, shall be used to support the test sample at 1,5 m above the ground plane. The test
site shall be large enough to allow the erection of a measuring or transmitting antenna at a distance of lambda/2 or 3 m
whichever isthe greater. The distance actually used shall be recorded with the results of the tests carried out on the site.

Sufficient precautions shall be taken to ensure that reflections from extraneous obj ects adjacent to the site and ground
reflections do not degrade the measurements results.

1-4m

1,5m

Ground plane

NOTE: Key:
1 Equipment under test
2 Test antenna
3 High pass filter (necessary for strong fundamental Tx radiation)
4 Spectrum analyser or measuring receiver

Figure A.1: Outdoor test site
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A.1.2 Test antenna

The test antenna is used to detect the radiation from both the test sample and the substitution antenna, when the siteis
used for radiation measurements; where necessary, it is used as a transmitting antenna, when the site is used for the
measurement of receiver characteristics.

This antennais mounted on a support such as to allow the antenna to be used in either horizontal or vertical polarization
and for the height of its centre above ground to be varied over the range 1 mto 4 m. Preferably a test antenna with
pronounced directivity should be used. The size of the test antenna along the measurement axis shall not exceed 20 % of
the measuring distance.

For receiver and transmitter radiation measurements, the test antennais connected to a measuring receiver, capabl e of
being tuned to any frequency under investigation and of measuring accurately the relative levels of signals at itsinput.
For receiver radiated sensitivity measurements the test antenna is connected to a signal generator.

A.1.3 Substitution antenna

When measuring in the frequency range up to 1 GHz the substitution antenna shall be alambda/2 dipole, resonant at the
frequency under consideration, or a shortened dipole, calibrated to the lambda/2 dipole. When measuring in the
frequency range above 4 GHz a horn radiator shall be used. For measurements between 1 GHz and 4 GHz either a
lambda/2 dipole or a horn radiator may be used. The centre of this antenna shall coincide with the reference point of the
test sample it has replaced. This reference point shall be the volume centre of the sample when its antennais mounted
inside the cabinet, or the point where an external antennais connected to the cabinet.

The distance between the lower extremity of the dipole and the ground shall be at least 0,3 m.

The substitution antenna shall be connected to a calibrated signal generator when the site is used for spurious radiation
measurements and transmitter effective radiated power measurements. The substitution antenna shall be connected to a
calibrated measuring receiver when the site is used for the measurement of receiver sensitivity.

The signal generator and the receiver shall be operating at the frequencies under investigation and shall be connected to
the antenna through suitable matching and bal ancing networks.

NOTE: Thegain of ahorn antennais generally expressed relative to an isotropic radiator.

A.1.4 Optional additional indoor site

When the frequency of the signals being measured is greater than 80 MHz, use may be made of an indoor site. If this
alternative siteis used, this shall be recorded in the test report.

The measurement site may be alaboratory room with a minimum area of 6 m by 7 mand at least 2,7 min height.

Apart from the measuring apparatus and the operator, the room shall be as free as possible from reflecting objects other
than the walls, floor and ceiling.

The potential reflections from the wall behind the equipment under test are reduced by placing a barrier of absorbent
meaterial in front of it. The corner reflector around the test antennais used to reduce the effect of reflections from the
opposite wall and from the floor and ceiling in the case of horizontally polarized measurements. Similarly, the corner
reflector reduces the effects of reflections from the side walls for vertically polarized measurements. For the lower part
of the frequency range (below approximately 175 MHz) no corner reflector or absorbent barrier is needed. For practical
reasons, the lambda/2 antenna in figure A.2 may be replaced by an antenna of constant length, provided that this length
is between lambda/4 and lambda at the frequency of measurement and the sensitivity of the measuring systemis
sufficient. In the same way the distance of lambda/2 to the apex may be varied.

The test antenna, measuring receiver, substitution antenna and calibrated signal generator are used in away similar to
that of the general method.

To ensure that errors are not caused by the propagation path approaching the point at which phase cancellation between
direct and the remaining reflected signals occurs, the substitution antenna shall be moved through a distance of +0,1 m
in the direction of the test antenna as well as in the two directions perpendicular to this first direction.
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If these changes of distance cause a signal change of greater than 2 dB, the test sample should be re-sited until a change
of lessthan 2 dB is obtained.
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Figure A.2: Indoor site arrangement (shown for horizontal polarization)

A.2 Guidance on the use of radiation test sites

For measurements involving the use of radiated fields, use may be made of atest sitein conformity with the
requirements of clause A.1. When using such atest site, the following conditions should be observed to ensure
consistency of measuring results.

A.2.1 Measuring distance

Evidence indicates that the measuring distance is not critical and does not significantly affect the measuring results,
provided that the distance is not less than lambda/2 at the frequency of measurement, and the precautions described in
this annex are observed. Measuring distances of 3 m, 5 m, 10 m and 30 m are in common use in European test
laboratories.

A.2.2 Test antenna

Different types of test antenna may be used, since performing substitution measurements reduces the effect of the errors
on the measuring results.

Height variation of the test antenna over arange of 1 mto 4 mis essentia in order to find the point at which the
radiation is a maximum.

Height variation of the test antenna may not be necessary at the lower frequencies below about 100 MHz.

A.2.3 Substitution antenna

Variations in the measuring results may occur with the use of different types of substitution antenna at the lower
frequencies below about 80 MHz.

Where a shortened dipole antennais used at these frequencies, details of the type of antenna used should be included
with the results of the tests carried out on the site. Correction factors shall be taken into account when shortened dipole
antennas are used.
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A.2.4 Artificial antenna

The dimensions of the artificial antenna used during radiated measurements should be small in relation to the sample
under test.

Where possible, a direct connection should be used between the artificial antenna and the test sample.

In cases where it is necessary to use a connecting cable, precautions should be taken to reduce the radiation from this
cable by, for example, the use of ferrite cores or double screened cables.

A.2.5 Auxiliary cables

The position of auxiliary cables (power supply and microphone cables, etc.) which are not adequately decoupled may
cause variations in the measuring results. In order to get reproducible results, cables and wires of auxiliaries should be
arranged vertically downwards (through a hole in the non conducting support).

A.2.6 Acoustic measuring arrangement

When carrying out measurements of the maximum usable sensitivity (radiated) of the receiver, the audio output shall be
monitored by acoustically coupling the audio signal from the receiver loudspeaker/transducer to the test microphone.
On the radiation test site all conducting materials shall be placed below the ground surface and the acoustic signal is
conveyed from the receiver to the test microphone in a non-conducting acoustic pipe.

The acoustic pipe shall have an appropriate length. The acoustic pipe shall have an inner diameter of 6 mm and awall
thickness of 1,5 mm. A plastic funnel of a diameter corresponding to the receiver loudspeaker/transducer shall be
attached to the receiver surface centred in front of the receiver loudspeaker/transducer. The plastic funnel shall be very
soft at the attachment point to the receiver in order to avoid mechanical resonance. The narrow end of the plastic funnel
shall be connected to the one end of the acoustic pipe and the test microphone to the other.

A.3  Further optional alternative indoor test site using an
anechoic chamber

For radiation measurements when the frequency of the signals being measured is greater than 30 MHz, use may be
made of an indoor site being a well-shielded anechoic chamber simulating free space environment. If such a chamber is
used, this shall be recorded in the test report.

The test antenna, measuring receiver, substitution antenna and calibrated signal generator are used in away similar to
that of the general method, clause A.1. In the range between 30 MHz and 100 MHz some additional calibration may be
necessary.

An example of atypical measurement site may be an electrically shielded anechoic chamber being 10 mlong, 5 m
broad and 5 m high.

Walls and ceiling should be coated with RF absorbers of 1 m height.

The base should be covered with absorbing material 1 m thick, and a wooden floor, able to carry test equipment and
operators.

A measuring distance of 3 mto 5 min the long middle axis of the chamber can be used for measurements up
10 12,75 GHz.

The construction of the anechoic chamber is described in the following clauses.
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A.3.1 Example of the construction of a shielded anechoic
chamber

Free-field measurements can be simulated in a shielded measuring chamber where the walls are coated with RF
absorbers.

Figure A.3 shows the requirements for shielding loss and wall return loss of such aroom.

As dimensions and characteristics of usual absorber materials are critical below 100 MHz (height of absorbers< 1 m,
reflection attenuation < 20 dB) such aroom is preferably suitable for measurements above 100 MHz.

Figure A.4 shows the construction of a shielded measuring chamber having a base area of 5 m by 10 m and a height
of 5m.

Ceilings and walls are coated with pyramidal formed absorbers approximately 1 m high. The base is covered with
absorbers which are able to carry and which forms a sort of floor.

The available internal dimensions of the room are 3 m x 8 m x 3 m, so that a measuring distance of maximum 5 m
length in the middle axis of thisroomis available.

At 100 MHz the measuring distance can be extended up to a maximum of 2 lambda.

The floor absorbers reject floor reflections so that the antenna height need not be changed and floor reflection
influences need not be considered.

All measuring results can therefore be checked with simple calculations and the measuring tolerances have the smallest
possible values due to the simple measuring configuration.

For special measurementsit can be necessary to re-introduce floor reflections. Taking away the floor absorbers would

mean aremoval of approximately 24 m3 absorber material. Therefore the floor absorbers are covered with metal plates
of metallic netsinstead.

A.3.2 Influence of parasitic reflections in anechoic chambers

For free-space propagation in the far field condition the correlation E = Eo (Ro/R) isvalid for the dependence of the
field strength E on the distance R, whereby Eo isthe reference field strength in the reference distance Ro.

It isuseful to usejust this correlation for comparison measurements, as all constants are eliminated with the ratio and
neither cable attenuation nor antenna mismatch or antenna dimensions are of importance.

Deviations from the ideal curve can be seen easily if the logarithm of the above equation is used, because the ideal
correlation of field strength and distance can then be shown as a straight line and the deviations occurring in practice are
clearly visible. Thisindirect method shows the disturbances due to reflections more readily and is far less problematical
than the direct measurement of reflection attenuation.

With an anechoic chamber of the dimensions suggested in clause A.3 at low frequencies up to 100 MHz there are no far
field conditions, and therefore reflections are stronger so that careful calibration is necessary.

In the medium frequency range from 100 MHz to 1 GHz the dependence of the field strength on the distance meets the
expectations very well.

In the frequency range of 1 GHz to 12,75 GHz, because more reflections will occur, the dependence of the field strength
on the distance will not correlate so closely.
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A.3.3 Calibration of the shielded anechoic chamber

Careful calibration of the chamber shall be performed over the range 30 MHz to 12,75 GHz.
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Figure A.3: Specifications for shielding and reflections
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