°
BE SLOVENSKI STANDARD

SIST EN 300 401 V1.3.2:2003
0Ol1l-december-2003

Sistemi radiodifuzije - Digitalna zvokovna radiodifuzija (DAB) za mobilne,
prenosne in fiksne sprejemnike

Radio Broadcasting Systems; Digital Audio Broadcasting (DAB) to mobile, portable and
fixed receivers

Ta slovenski standard je istoveten z: EN 300 401 Version 1.3.2

ICS:

33.060.20 Sprejemna in oddajna Receiving and transmitting
oprema equipment

33.170 Televizijska in radijska Television and radio
difuzija broadcasting

SIST EN 300 401 V1.3.2:2003 en

2003-01.Slovenski institut za standardizacijo. RazmnoZevanje celote ali delov tega standarda ni dovoljeno.



SIST EN 300 401 V1.3.2:2003

iTeh STANDARD PREVIEW
(standards.iteh.ai)

SIST EN 300 401 V1.3.2:2003
httpsy//standards.iteh.ai/catalog/standards/sist/0c109726-a07a-4d67-be7d-
43414528el fsist-en-300-401-v1-3-2-2003



ETS| EN 300 401 V1.3.2 (2000-09)

European Standard (Telecommunications series)

Radio Broadcasting Systems;
Digital Audio Broadcasting (DAB) to
mobile, portable and fixed receivers

European Broadcasting Union J Union Européenne de Radio-Télévision
L ¢

EBU-UER

ETSI %




2 ETSI EN 300 401 V1.3.2 (2000-09)

Reference
REN/JTC-DAB-21

Keywords

Digital, audio, broadcasting, DAB, data, satellite,
terrestrial

ETSI

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

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

Siret N° 348 623 562 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://www.etsi.org/tb/status/

If you find errors in the present document, send your comment to:
editor@etsi.fr

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 2000.

© European Broadcasting Union 2000.
All rights reserved.

ETSI



3 ETSI EN 300 401 V1.3.2 (2000-09)

Contents

Intellectual Property RIGNES...... ..ot 9
0 Yo (o SRS RRR 9
1 000 SRR 11
2 REFEIENCES ...ttt b bt e et ae Rt b e bt e bt s e et et et et et e b e ebeebene e et et e e e ens 11
3 Definitions, abbreviations, symbols and CONVENTIONS............ccereiirriniere e 13
31 DL T 0] 3OS 13
3.2 ADDIEVIBLIONS ...t ettt ettt b bt b et etk e b et ke be st e Rt b e st et et e st et ebe e e e ere s 16
3.3 MathematiCal SYMDIOIS........ciiiiiecece et e e e e e be s aeeaeese e e e seeseenbesneereeneeneenes 19
331 F N 000 T oo o= o] 19
332 (oo vz I TaTo S = o 0= 0] R 19
333 (10010 PSSP 19
3.34 CONSLAIES ...ttt sttt ettt ettt b bt e et et e s ae e bt e bt et e ea b e sheesh e e she e She e aRe e e e easeeae e eheeae e eaeeebe e b e e beenbeennesanesas 19
34 C-language mathematiCal SYMIOIS. ..ot e 20
341 ATTENMELIC OPEIEEOIS ...ttt ettt bbbt bbbt b se bt bt e bR et bt b et b e e e 20
342 LOGICAl OPEIGLOIS ...ttt ettt sttt sttt b et b e bbbt b e bt b e b e e bt b e e e bt b e e e bt bbb e e e st e b e e ne b e s ene e 20
343 REIBIIONG] OPEIGLOIS. ...ttt sttt ettt h bbbt b e bt b e b e e bt e b et b e e b e e e st sbeneeae et e s s e 20
344 F S o 01007 o | USRS 20
345 Y T 4070 Tt PSP RPS 20
3.4.6 Method of describing bit StrEaM SYNEAX ........ccvviiiiieiericere e e s ae e nens 21
35 Convention ...........al i ba G A I L A L L L L L i e 22
4 BasiC DAB SySteM AESCIIPLION. i ..cveiveeee it ifeeseefunese eeneesesineneesseesessesssessssseessesseessessesssessesseessessens 22
4.1 Transport mechanisms............ L L e L L e e 22
4.2 Multiplex Configuration INfOrmMation (IMCl) ........coeiieiiiee e e s 24
4.3 FANUTo [To X o(oTs 12 o FO RSP o o A oy e AT AP O DA B e Fra T A e 24
4.4 Data features... hitns://standards iteh.ailcatalosrstandards/sist0e 109 726-a07a-AdB T Tedar -+--erereraserermrerreerersersennes 25
4.5 Conditional ACCESS (CA)..... 43434508 Hascstonprns W dbih Lurtsd s a Ber DM T e e eneeneeeeneeseessesaesseeseensaseseessesaessesneenes 25
4.6 g TC V0 TS T 25
4.7 (0¢001V70] 1¥ 17 ] gT= I e o [ o PSSR 25
4.8 QI L 0L 1= Y 1 o 25
49 ComMmMON INEENTEAVEH FIAIME.......ceeuiiieieterieee ettt st st sttt st s b et b ettt b et be s be st st sbe e enees 25
4.10 DAB tranSmMiSSION SIGNEL.....c..coueruirieieieiesieeeeseste s e seeetese e e see e seesresseeeeseeseestesaessesseeseesessessensensensessessenseesennenns 26
411 RadiO frEQUENCY PAIGIMELEIS......coeiiteiee ettt sttt st bt s b et et ese e be et eb e e st e ae e e e seesbesee s ebesbesbesaeeneennans 26
4.12 Main DAB SySteM CharaCtEITSHICS .......oueiiieieesierie ettt ettt s et bt e besae e besaesbesaeeneenans 27
5 TransPOrt MECHANISIMIS. ..ottt st te s ae e ee s st e e e s eeeneeseesreentesneeneeneens 29
51 gL ge o W7 1o o B STUSRRS 29
5.2 Fast Information ChannEl (FIC) ........uiieieieiire ettt st ene e se e besnesre e e eneenes 31
521 Fast INfOrmation BIOCK (FIB) ....c.veciiiiieiceeeses sttt e ettt se e e e snenrenneenneneens 31
522 Fast INfOrmation GroUP (FIG) ......oovieieeeceeeriis e s s s e et e e st st resneese e e eneesrestesneeneeneens 32
5221 [ LY oL 0 I = = 1= Lo S 32
5222 [ LY oL Ao = = 1= Lo PR 34
5223 FIG tyPe 5 Aaafield .....eeeeeeeie et e bbb e et e b e eae e e 35
5224 FIG tyPe 6 AaLATIEI ...ttt et e et et e b aeeaeeean 35
53 Main Service ChanNEl (IMSC) ..ottt e b ettt e bbbt bt et e e e se e be s et sbe et e e enes 36
531 == 0 1 0000 SOOI 36
532 Packet MOde - NEEWOTK TEVEL ..o e bbbt e b e ae e 37
5321 PACKEL NEAOET ...ttt sttt e et et et e te s be e et e s be st e neebesae e etesaeneerens 37
5322 s o e I = = 11 Lo TP 38
5323 PACKEL CRC ..ottt ettt ettt s et s b e s et e e b e se et e s be e esesbe e et e sbe s esesbe e etesbesseseetesaenseteseennatens 38
533 Packet mode - data groUp [EVEL ..o et e e 38
5331 MSC data groUp NEBOET .........c.ciiiiiee ettt sttt b e b e neebeseeneene 39
5.3.3.2 ST 0] 1= L= SR 40
5333 MSC data group datafield .........cooreiiie e e et ene 41
5334 MSC data groUP CROC ...ttt b et b e be bt bt et et e seesbesbesaesbe et eneeseesbesaeeneennans 41

ETSI



534
54

6.1
6.2
6.3
6.3.1
6.3.2
6.3.3
6.3.4
6.3.5
6.3.6
6.4
6.5

7.1
711
712
7.13
714
7.15
7.1.6
7.1.7
7.1.8
7.19
7.2
721
7211
7212
7213
7214
7.2.15
7.2.16
7.2.2
7221
7222
7223
7224
7225
7226
7.2.2.7
7228
7.2.29
7.3
731
7311
7312
7313
7314
7.3.15
7.3.16
732
7321
7322
7323
7324
7.3.25
7.3.2.6
7.3.2.7
7328

4 ETSI EN 300 401 V1.3.2 (2000-09)

Interrelation of network and transport level in packet MOdE ........cooveeveeve e 41
Transport of Service Information in the Auxiliary Information Channel ............cccceeeviciici e, 41
Multiplex Configuration Information (IMCl)........cceiceiiie i 42
g1 0o (1 1 o o S 42
SUD-ChaNNE! OFgANIZALTON ......c.eiveietireeeet ettt bbb et b e et b e e st b et b e e st e 43
SEIVICE OFQANTZALION ...ttt ettt sttt sttt et b e et b e s e st e b e s e e bt b e s e e bt e b e s e e Rt e b e se e bt e b e ne e bt e b e seeneebene e st ebenneneeee 47
Basic service and service component definitioN ..o e 47
Service component in packet mode with or without Conditional ACCESS..........cccuvereirerriinerne e 51
Service component with Conditional Accessin stream mode oF FIC.........ccoviireinincineneeneseeeseeies 52
Service COMPONENE "NOOKS" .......ocuiiieiee sttt ae et et e tesee st e s aeeaeeseentesreeneeneenean 52
Data Service Component TYPE EXEENSION........cueriererieirereeeeseesessestestesseeseesesssessessessessessessssssessessessessessenns 53
Service component global definitioN ..........cccooiie i s 54
ENSEMDIE INFOIMELION ..ottt b ettt e bt ten b et nenas 55
MUItIPIEX FE-CONFIGUIBLION ......vieeeeeeeeeeee sttt et e ettt st se e e e e s e e seesbesaeeneese e e eneeseentesaesrenneenennes 56
W T [ Lo oo Lo [ oo ST 57
F U0 T K= gelolo 1o o [T TSRO 58
ANELYSIS SUD-DANA TITEY ... bbbt b e e e 58
oz 1= o od (o g o= ot U1 = (o) o ST 60
(@00 1 aTo o) S o= Lo = (o TS 60
Coding of Scale Factor Selection INfOrMaLioN...........covieiiieie e sne s 61

S Yo 0= oo LU oo o = 62
2T A=!] [T e o PSPPSR 62

(2 T18=11 oo o] oreTo (1 o O 63
Quantization and coding Of SUb-banNd SAMPIES.........cveiiiiie e e 66
Formatting of the audio Dit SEFEAM..........ooi et 67
Semantics of the audio bit stréam.... A L b A Ll L L L L L e, 68
MPEG AUdio Layer T1 DIt SITEAM.....c.e ettt e et sae et e e sbe e eneeneens 68
Audio SequENCe........... f & R Rl S0 T e R B b e 68

F U o ([0 1 = 0= R 68
AUAIO FramME NEBAEN ...ttt st sae s ae st e e e e e b e besaesbeeneeneeseebesaeereeneensenes 69

0 e 1= o e T e r e Frersrrer e RPN PSRRI 72

Audio data .. L 72
ANCIlary data............o L e 72

DAB aUAIO DIt SITEAM ... e e bbbt e e st 73
DAB AUAIO SEQUENCE. ... ccueeueereiieseeeteseeseesteseestessessessesessestessessesseessessessessesseessessessessessessensessessessemsennenns 73

(DN S o (o 1 =0 1= TP 73

DAB audio frame NBAGEY .........c.o it e b et e et et e b e saeenean 74

ETON CRECK ...ttt b e et ae et e e se e e b e s bt e he e e e e e beseesbesaeeaeennan 74

F U To (o) = - FO TP 74
AUAIO SEUFFING DTS 1.ttt e s b ettt e b e e e b e et sb e ne e e nes 74
Extended Programme Associated Data (X-PAD) .....ccoirieiiire e 74

Scale Factor Error Check (SCF-CRC) .....cccviiiiiiiieieseesese st s e ese s sre e aeeesses e snesre e enesneens 74

Fixed Programme AssoCiated Data (F-PAD) .......ccuovrieiesereseeeeeesiestese e seeae e sses e snesre e eseeneens 74

F U0 ol oIS (= 1Y ] = 76
ISO/IEC 11172-3 and I SO/IEC 13818-3 Layer |1 bit Stream SYNtaX .......cccvevveeeeeveerieseseseeeeseesese e 76
AUTIO SEOUENCE ...ttt sttt sttt sttt sttt st s s b s bt et e s e e bt be s e e Rt e ke s e e Rt e b e st e st e b e st e nesbe e e besbe e enesbe e eneee 76

N 0o (10 1 = 76
1= 0 L= OO PTOTSPTSTRN 77

ETON CRECK ...ttt bbbt ae st et ebe e e e s e beseesbesaeeneennan 77

F B To (o X = - FO USRS 78

F N (e 1= g e = - VUSSR 79

DAB audio Dit SLIEAIM SYNEAX .......eiviriiiteieeieie ettt s b e seese e besbe b e aeeneeseesbesaeeneeneens 80
DAB BUAIO SEQUENCE. ...ttt ettt t ettt e et se et et esae st ebese et ebesee e et e seeneebeseeneebeseeneerens 80

[N S [To I 1 =0 1= P 80

(DY S o o =0 1= == o = S 80

T o o = P 80

N 0o 01 = - VT 80
AU SEUFFING DITS ...t b e e 81
Extended Programme ASSOCIALE Dala.........coeiuiriirieieieriese ettt e sbe e s eneen 81

SCaAl@ FACLOr ETON CRECK .......eieeeeeee ettt bbb e b e e 82

ETSI



5 ETSI EN 300 401 V1.3.2 (2000-09)

7.3.29 Fixed Programme ASSOCIAIEA Data..........c.cccueieerieeiieeie e eeesee s e e e stesee e e saeesaeeae e e sneesseenseeseeneens 82
74 Programme ASSOCIated Data (PAD) .....cuieiiee ettt ee sttt st e et e sae e se e se e e enteentesneesneesnes 82
74.1 (@00 10T [l et 2 I S 83
7411 Dynamic RANQGE CONLIOI GaLA........cceiviieeieiecie ettt e et a s e e srestesneenneneens 86
742 SITUCKUFE OF XPAD ...ttt h ettt s e bbbt e h e e e e b se e e bt s bt eb e e ae et enteseenbeseeereeneennan 86
7421 SOOI X=PAD ...ttt ettt b et b e et b e e e e b e A et bt b et bt b et bttt be bt nennn 88
7422 VaTADIE SIZE X-PAD.....i ittt ettt st st eae et et e be st e s b e s bt eb e e st et e neese e besae et e eneensenes 88
74.3 APPHICALTION TYPES....eeeeetieeiertee ettt b bbb bbb e bt b e e bt b et e bt bt bt b e e bt b e e 89
744 (@091 (3 1o [[or= (o USRS 20
7441 Contents indicator iN SNOM X-PAD .......ccooiiiiieieee et st see b saeeneeneen 90
7442 Contentsindicator in variable SIZE X-PAD ..o e see e e eneens 90
7.4.5 F N o] 1= 0 T 1D =N I S 91
7451 T A OF CONLENES. ...ttt ettt sttt sttt e b be e es 91
7452 DyNamicC 1aDEl SEGMENL.......cciveieie ettt e e e st e e s ae st e e e enaesaesteseeseesrennneneennens 92
7453 [ TT S PACKELS ...ttt st b et b e bt b e b et e b s b e et b et e bt e be st e bt s be e e nesbe e enenes 94
7454 [N-NOUSE INFOMMIBLION ..ottt st st sttt sttt st e ne st e nees 94
7455 Closed user-group Packet ChanNEL...........ccvie e e et seennens 94
7456 Closed uSer-group Stream CRANNEL ..........oiiiiieeeeee et 94
8 Iz = = (-SSR 94
8.1 SErVICE INFOIMBLTION (S1) ..ttt et b ettt se et b nn e 94
811 11 0o [0 (oo OSSPSR 94
8.12 SErViCe COMPONENE [ANQUBTE ... eevveeeiesiesteeteeees e stes e sieetesseesetessessesseaseeseesessessessesseesaessensessessessessessenseenees 95
8.1.3 Time and COUNLIY FAENTITIEN ...viiieie et r et re e e e e e sa e tesreerenneeneenes 96
8.131 DELE BN TIIMIE. . .eeeuiiterieiete sttt sttt sttt ettt sttt s e et e s b e et e s e e e et e se et et e se et ebesbe e et e neeneebeseeneebeseeneetens 96
8.1.3.2 Country, LTO and International table..........ccccveieieiieiiie et 97
8.14 PrOGIAMIME NUIDE ... ety pmesee seeens srasess e esasosseaess s asat e 3rassameas e ssenrogeas age s messesssssesseeseessessensessensessessensenns 98
8.1.5 Programme Type L. ol . L i L L L L L 99
8.151 Programme TYPE COTING ... ...eeueeeamaeerieetarieeeeseseeemeesee g eseeseeseeseessesaeeseenesssesesaessesseenesseessesneeneeneans 99
8.152 Programme Type downloading ... e L s L e L e 101
8.15.3 Programime TYPE PIrEVIEW ......co.eeui it eteeeeeeree st st ettt e e e eeseeseesbesaeeseeneaeessesbesbesaesaeeeeneesaesbesneeneenes 103
8.1.6 ANNOUNCEMENTS ... T ET Rl 2K £ 3 B B 2 A e 2h e et e et easeemseeseesseesbeesbeesseeneesaeesaeesaeenneesesnsanns 104
8.16.1 ANNOUNCEMENE SUPPOIT .t s e ensrinsasbanseb fesits e e eF TG T s 46 Fadopaihobeseeennensesessnsrennessessenneennes 104
8.1.6.2 ANNOUNCEMENT SWITCRIG 11 5 511 2iin ey a1 2§ 22530 51 TaGHET 02002 reersassassensesseansnnenssnssessensessensensennees 106
8.1.7 SErVICE COMPONENE TGOS .vevereeereeeertestestesteseeeeseesees e sreeseeseeseeseessesaesseeseeeeneeseessessessenseeseenseseessessnesennsnns 107
8.1.8 (=0 1< TV ) {0 47 1 o o 109
8.1.9 Transmitter Identification Information (T11) database.........ceceeeerererieiine e 114
8.1.10 Other ENSEMDIES...... .ottt ettt st b et st bt ese b e b e see e et e sbe e ebesbeneenens 115
8.1.10.1 (O 1= o 1 115
8.1.10.2 O SEIVICES. . .ttiteietiiteiete st eteste sttt e et s e et e tesa e st e beseeseebesa et e ebeseeseebeseeseebeseebe st e e ebesbesaenenbeseenenteseeensens 115
8.1.10.3 OE Programime NUMDEN ........c.oiiiiiieie ettt sttt st e e se e be et sbe st ebe e e e e e beseesbesaesbesneeneanes 116
8.1.10.4 O e dolo =10 0100 TN 1Y/ o= TSRO R ST UTUPRPRPTN 116
8.1.10.5 OFE ANNOUNCEIMENTS ......teeiteeiteeeeeuteeueasteasteabeesbesseesseesaessaeasseastaaeesaeasseabeaaseansesasesseesheesbeesaeesseensesnsesns 116
8.1.10.5.1 OE ANNOUNCEMENT SUPPIOIT ...t seeerteesieeteeseeseesteesteesbeesbessessesaessaeesaeasseasesasesnsesssesseessessanesees 116
8.1.10.5.2 OE ANNOUNCEMENE SWITCIING ......ciieiiieieciceeee et e e s e e e nr e e saesresneeneenes 117
8.1.10.6 OFE TEXE LADEIS. ...ttt sttt st e ettt e e beseeeerens 118
8.1.10.7 OFE Satellite datalase.........cciereeiiiieeie ettt et b e sttt et e ere s 118
8.111 Y < Y o= ST 118
81111 LAY £ o 7 g L= PSPPSR 118
8.1.11.2 FIM A NNOUNCEMENES. ...ttt ettt ettt ettt ettt st e et e et e bt e st e e bt e st e e e ne e et e e e se e st eeesaneesnbeennneean 118
811121 FM ANNOUNCEMENT SUPPOIT ......eeeiietieteeiie sttt ste et ee et eseesbeesbeesbe e e e besaeesaeesaeesaeesbeebeenbeensens 119
8.1.11.2.2 FM ANnouncement SWItCHING ........cooiiirerieeee et s 119
8.1.11.3 FIM Programime NUMDEY ..ottt et b e e s b s be b e sbe bt ese e e e eesaesbesneeneenes 120
8.1.114 FM PrOgrammME TYPR.... ettt ettt ettt ettt he e she e sae e et e st eaeeebeeeb e et e enbesneesanesanesas 120
8.1.11.5 FIM TEXE LBDEIS ..ottt sttt sttt sttt s b et et e b ne et e st e e e s s be st e nesbenaenenne 120
8.1.12 [ (O (o [ 1= ot o] ISP 120
8.1.13 [ IS 0 = =0 121
8.1.14 S Yo = o= SRS 121
81141 Programme SErVICE 1ADE .......c.oiiiie e bbb 121
8.1.14.2 Dz = s = Yo = o 1= S 122
8.1.14.3 Service COMPONENE TADEL ..ot b e bbbt st saeeenens 122
8.1.15 Service [INKING INFOPMELION ........oiiiiiieeee bbbt b e st a e 123

ETSI



6 ETSI EN 300 401 V1.3.2 (2000-09)

8.1.16 (R0 Lol gt I T L= o1 N o= (o] o PSR 125
8.1.16.1 L <[ o T T (= 11011 o o TS 125
8.1.16.2 REGION TADEL ...t 128
8.1.17 LOCE SEIVICE @A ......eeeeiieetett sttt bbbt bbbt b bt ne et b bt n et nns 128
8.1.18 SAEN T BSSISTANCE ....c.evereeeeiees et 129
8.1.18.1 SALEITTE HBEADESE. ... ..t 129
8.1.18.2 SAE O NBNAOVE ...t sttt a et e e se et e b eee e e eneenes 131
8.1.19 F N Y I < VoS OSSPSR 131
8.1.19.1 AM FFEOUENCIES. ...ttt ettt ettt e ettt s bbb e bt b et b e b e e e bt b et et b e b e e eb et e et e 131
8.1.19.2 AM Programme NUMDEN ........c.oiii bbb 131
8.1.19.3 AM Programime TYPE .....eceeeieiriireiit ettt et ss b et b e n e sr e sr e re e ere e ennes 131
8.1.194 AM TEXETADEIS. ... e e 131
8.1.20 (WIS g0 ol [ Tor= Lo g T 10 0 1107 (0] o [ 132
8.2 Fast Information Data ChaNNE] ...........ceoiiiieireeirseer e e 133
821 0 10 S 133
8.2.2 Traffic Message Channel (TIMC) ....cuicieecee et st ettt et sa e testesresnennesreeneennas 134
8.2.3 Emergency Warning SYStEMS (EWS) ....ccuvcueeieieieie st eteeeesie e st sae st st st naen e snesresneeneenes 135
9 CONAITIONEI ACCESS (CA) ..ttt sttt t e e et s e R n e e e s e e e e e e e st e s e nb e nennenennens 136
9.1 SCrambling QUAIO @NO BEA. ........cveuerririeeriie ettt b bbbt nn e e 137
911 100 0 [ o o U 137
912 Description of the audio and data SCrambling PrOCESSES..........ccurieririeirerieieie et 137
9.1.3 Generating scrambling and descrambling SEQUENCES.........c.coeieieriereeeeieesesesee e seeseeeeseeseesresresnesnennnens 137
9.131 Generation of the iNitialiZatioN WO ..o e 137
9.1.32 PRBSING ..ttt 137
9.14 Scrambling/desCrambling PrOCESSES ......uuiuirieeeieriesesestesteeeeteseestestesreeseeseeteseestessesseeseessentessessessneseensens 138
9.14.1 Conditional Access SIgNalling CONFIGUIatiONS.........vwsirressmreararesyessmssesasearesseseessessessessessessesseseesessseseenes 138
9.142 Scrambling/desctambling of Service cOMpONents i M StFEAMLIMOUE.. L. Vo 139
9.14.3 Scrambling/descrambling of service components in packet.mode...........c.covvereerineieneneiese s 140
9.144 Scrambling/descrambling of service componentSinthe EIDC ... 141
9.2 CA signalling and SynChroniZinNg data.............ccoeeereiieeee ettt se e e sb e enee e 143
921 Conditional AcCesS 1dentifier (CAT) i 20 031/ Be B ereerereererrereesessesessessesessessesessessesesseseesesreseeseens 143
922 Service Component Conditional; ACCESS (SCCA). ek i iniaeniTene sy s Fadopsihrtaeseeneesessesessessenessessenessenes 143
9.23 Data Group Conditional ACCESS(DIGCA) ... cuuirinsssiriseesietes i3riminisieseeseessessessessessessessemssesssssessessessessesssenes 146
9.24 Fast Information Data Channel Conditional Access (FIDCCA and FIDCCA_EXt) ....ccvvvevivevereereeninnn 147
9241 FIDCCA ..ottt R e R e R et R et r s 147
9.24.2 FIDCCA_EXIENAEA ...ttt n s 147
9.3 ECM and EMM tranSMiSSION.........ccviiirerirerreiresreresesseees e nes e s sn e renssennesssesnenennns 148
931 (€71 0 =S o T o) (o) o SRS 148
9311 @11V =0 o I =1 11V oo [ To [PPSR 148
9312 Command 1dentifier COTING .......coeiiiiieire ettt e e b b e 149
932 Transport Of ECM @nd EIMIM ...ttt sttt b e e e 150
9321 TransSpOrt INTREIMSC ...t b ettt e bbb e bt et e e e e e e seesbesaeensaneens 150
9322 TranSPOt INTRE FIC ...t bbb bbbt s it se e e e besaeebesaeenseeen 151
9.3.23 Transport together With Service COMPONENE .........ccviieieerere e eneeneens 151
10 ENENQY QISPEISAl ...o.eiiieiieieeeieet sttt bbb bbbttt R bR bbb nren e 152
10.1 GENENAl PIOCEAUIE ..ottt ettt ettt sttt s e e e s testesteeaeese e e e teseesbesaeeseeseeneeneeseenbesaeaseeneensensesnenrennnenennenns 152
10.2 Energy dispersal as applied in the Fast Information Channel .............ccocoveeeiereice s 152
10.3 Energy dispersal as applied in the Main Service Channel ..o 153
B R @ 1V 1W (o] = I oo [F o [ 153
111 160 0\V/0] 1¥ 1 To] o= I o o L= PSPPSRI 153
1111 Y01 0 o L= 153
11.1.2 PUNCLURING PrOCEAUIE. ... ittt ettt bbbtttk b e bbb et ne st e e eee 154
11.2 Coding in the Fast INformation Chann@l ............cc.oiiii e 156
11.2.1 TransmiSSION MOCES |, 11, AN TV ...ttt ettt e s s e et e s sbe e e sbee e sreeebes s sreeesneas 156
11.2.2 LIS 0SS Lo 110 L= S 156
11.3 Coding inthe Main SErviCe ChanNE] ..ot 157
1131 Unegual Error Protection (UEP) COOING ......coouiiiriiiieeieieee ettt 157
11.32 Equal Error Protection (EEP) COUING........citatitairierieeiereeiiereesie ettt see e see e eesee e e b e enee s 159
11.33 FULUre error ProteCioN COTING .........eiueruirerieie ettt ettt sttt e e e besaeeb e s e e e e e e seebesaeebeeneeneenes 161

ETSI



7 ETSI EN 300 401 V1.3.2 (2000-09)

2 I T SN 1= 1= YT oo S 161
13 Common INtErTEAVEA FIaIME.......c.ecieiieiceece ettt st et s re et s re e e et e neeneesreens 167
14 DAB tranSmMiSSION SIONA .......coeiuiriiiiiiierieieie ettt e e b e bbb e s et e s e e e e s beene b e ne e s e nne e e e ens 168
141 GNETEl PITNCIPIES. ...ttt bbb bbbt bbb e h b e bt b e e et e bt e b e e e bt e b e e e st et e n et ees 168
14.2 Structure of the MAIN SIGNAL........cceiiie e e e e e e s te st e s tesreesee s enteseestesneenaeneens 168
14.3 SV11e a1g0]1T4= 1 Lo g ox 7= 01 0= PSSR 171
1431 INUT SYMIBOL ..ottt sttt e b et be st et s sbe e ees 171
14.3.2 Phase reference SYMBOI ..........oo oo e e re e s 171
14.3.3 R0 ST == = T ESO TR STPRR 172
14.4 Block partitioning and association of blocks to OFDM SymbOIS..........cccveiiiecineciee e 173
1441 Block partitioning and association of blocks to OFDM symbolsin the Fast Information Channdl .......... 173
14411 TranSMISSION MOUE | ....ecueiiiecei ettt e et e be e abesaee s aeesaeesaeesaeebeeatesneeebeenteesteesens 173
144.1.2 TranSMISSION MOUE [ ......eieeiceice ettt s e s b e s ae e sae e steesbeenreeanesaeesbeestaesteesseas 174
14413 TranSMISSION MOUE L1 ... ettt et e e s be e sae e saeenreeaeeeaeeebeestaesreereas 174
14414 TranSMISSION MOUE [V ...ttt ettt ettt e ate s aae s he e sae e saeesaeenbeeasesneesbeesteesteerens 175
1442 Block partitioning and association of blocksto OFDM symbolsin the Main Service Channdl ............... 176
14421 TranSMISSION MOUE | ...ttt b bbb e s e b tenenbeneenenns 176
14422 TransSMISSION MOTE I .....c.oiuiiiieiiieee ettt b ettt n b et nas 177
14423 TransmMiSSION MOTE I .....oviiiiieee ettt b et s bt nnas 178
14424 TransmMiSSION MOTE IV .....ouiiiiiiiee ettt b et s et s s e bt nenas 179
145 L@ S Y o0 00T o= PSSR 180
14.6 FreqUENCY TNEEITEAVING ...ttt ettt ae e et e e e se e be s et ebeeme e e e neeseesbesaeseeeneaneees 180
14.6.1 TranNSMISSION MOUE | ....vecuieeiecie ettt st ste et e e be et e e teesteesbaesbe e beeseeasesseesaeesaeeseenseenseans 180
14.6.2 TranSMISSION MOUE I ......viiiiiee et s e et e et e e e e b e s be et e e be e beesseensesaeesaeesseeseenseenseans 181
14.6.3 TranSMISSION MO [ ..ottt et et e et e be e be e be e beeasesasesaeesaeesaeeseenseenseans 182
14.6.4 Transmission Mode FV ..o b A b A e b e e e 183
14.7 Differential MOTUIBLION .........cueiiiee et e st e et e e be et e satesaeesaeesaeenseensesaeesreesraestens 184
14.8 Transmitter Identification Informationsignall. i G Bl e 184
1481 Transmission MOCES |, I 8N 1V ......oiuiiiiie e 185
14.8.2 TranSMISSION MOUE T ......oviuiiaiensasraresensmsasrsesstorseesssgsnspeatasessesessensesessessesessensesessessesessessesessensenessessenesses 187
15 Radio frequency characteristicsich.ailcatalog/sandandssist0e 10972002072 A00T 0 Tda e 187
15.1 Use of the transmission modes: <. 4228 L lsiabem 20040 L 2 222000 e 187
15.2 TIME ChArACEEIISLICS. ... .ottt s ste e s be et e e aeeebeesbe e beenteestesasesaeesaeesaeesseenseenteans 188
15.3 SPECLIUM CRArACLEITSHICS. ... eeeeie ettt bttt e b et b e bt st et et emaesee et e s beebeenee s e beseesbeeneenneeans 188
154 SPECEIUM IMASK ...ttt ettt sttt ae et e e ee b e s be e aeeae e e e aeeeeeEeebe s Rt eheeaeemeease b e ebeeaeene e s anbesaesbesneenseneans 191
155 Permitted values of the CENtral FIEQUENCY .........oieiiriree et 192

ETSI



8 ETSI EN 300 401 V1.3.2 (2000-09)

Annex A (informative): Main characterigtics of the audio coding system ........ccccceceevevvcciecnceenn, 193
W ANV To ([0 To 0o e = = o (= 1 o RS 193
A.2  AUdio COOING CREIrBCIETSIICS ......eoveieieeieseeeee ettt b et 193
A.3 Audio associated data CharaCleriStICS. .......veieiieiere ettt s ne e e e ens 194
A4 FUNCLiONS Provided DY PAD ......ccoociiieiice ettt ettt s b e ae et s re e e b e e e sreens 194
Annex B (normative): PN U To [T N0 [= o0 o 1o TR 196
= TR R €= 0T - | ST 196
B.2 CRC check for audio Sideinformation............ccecerieierinie et nes 196
B.3 CRC CheCK fOr SCAl@ FACIONS.....c.eeieieeeeeeie ettt sttt sae et see st e tesreeeesresneeseennes 196
B.4 Decoding of the MPEG Audio Layer I1 Dit StreaM ........ccoveeiiiiiceese e 197
Annex C (informative): FAN U Lo TN = oo o [T o TR 198
C.1l  ANalySiSSUD-DANA FIlTEN ..o et et s se e besre e e e re e 198
C.2  PSyChOGCOUSHIC MO .......c.eiiiiuiiiitistesiet ettt b n e s et s s nenn e nen e 202
C.3  Bit alOCatiON PrOCEAUIE .........eouiiieiiteeet ettt b bbb b e e e e e et nennenn e e e 210
C.4  Bit SENSIIVITY 10 BITOIS . .i ittt ettt e st e et e s be s e e besaeesteeae e testeenteseentesreeneenreens 212
C.5  EXTON CONCEAIMENT ...ttt sttt b e st b et e ettt be e bt bt st s b et et e s et et st e eb e st e s e e eneas 213
C.6 Joint stereo coding.. k... Ll i b A e e e L W 213
Annex D (informative): M ultiplexire-ConfigUIr Al ION. L Lo Gl e 217
Annex E (normative): Calculation of the CRC WOId ......icveveeiriiiesiesieese e sie s esae e e 219
Bibliography ................ https//standards. iteh.ailcatalog/standards/sist/0c109726-:2072:4d67-0e7dn oo evreerereeereesee e 220
HISLONY oo e 221

ETSI



9 ETSI EN 300 401 V1.3.2 (2000-09)

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, ispublicly available for ETSI membersand non-members, and can be found
in ETSI SR 000 314: "Intellectual Property Rights (IPRs); Essential, or potentially Essential, |PRs notified to ETS in
respect of ETS standards’, which is available from the ETSI Secretariat. Latest updates are available on the ETS| Web
server (http://www.etsi.org/ipr).

Pursuant to the ETSI IPR Policy, no investigation, including IPR searches, has been carried out by ETSI. No guarantee
can be given as to the existence of other I|PRs not referenced in ETSI SR 000 314 (or the updates on the ETS| Web
server) which are, or may be, or may become, essential to the present document.

Foreword

This European Standard (Telecommunications series) has been produced by the Joint Technical Committee (JTC)
Broadcast of the European Broadcasting Union (EBU), Comité Européen de Normalisation EL ECtrotechnique
(CENELEC) and the European Telecommunications Standards Institute (ETS!).

NOTE: The EBU/ETSI JTC Broadcast was established in 1990 to co-ordinate the drafting of standardsin the
specific field of broadcasting and related fields. Since 1995 the JTC Broadcast became a tripartite body
by including in the Memorandum of Understanding also CENELEC, which is responsible for the
standardization of radio and television receivers. The EBU is a professional association of broadcasting
organizations whose work includes the co-ordination of its members' activitiesin the technical, legal,
programme-making @nd pregramme-exchange domains. The EBU has active membersin about 60
countries in the European broadcasting area; its headquartersisin Geneva.

European Broadcasting Union

CH-1218 GRAND SACONNEX (Geneva)
Switzerland

Tel:  +41 227172111

Fax: +4122717 2481

The Eureka Project 147 was established in 1987, with funding from the European Commission, to develop a system for
the broadcasting of audio and data to fixed, portable or mobile receivers. Their work resulted in the publication of
European Standard, ETS 300 401 [7], for DAB (see note) which now has worldwide acceptance. The members of the
Eureka Project 147 are drawn from broadcasting organi zations and telecommunication providers together with
companies from the professional and consumer electronicsindustry.

NOTE: DAB isaregistered trademark owned by one of the Eureka Project 147 partners.

The present document on Digital Audio Broadcasting (DAB) is based on the overall system and service requirements
adopted by the ITU-R Recommendation 774 [1] and ITU-R Recommendation 789 [2]. The DAB system has been
recommended by the ITU-R, as Digital System A, for terrestrial and satellite delivery [16], [17]. The audio coding
algorithm used by the DAB system has been subject to the standardization process within the ISO/Moving Pictures
Expert Group (MPEG), see ISO/IEC 11172-3 [3] and | SO/IEC 13818-3 [14]. The layered 1SO open system interconnect
model 1SO 7498 [4] has been used to the extent possible, and interfacing to information technology equipment and
communications networks has been taken into account where applicable.

The present document defines the nature and content of the transmitted DAB signal with reference to the conceptual
emission part. The emphasisis given to the normative elements. Informative elements are included only to the extent
necessary to provide interpretative guidance to the DAB system users and equipment manufacturers.

The DAB system is anovel sound broadcasting system intended to supersede the existing anal ogue amplitude and
frequency modulation systems. It isarugged, yet highly spectrum and power efficient sound and data broadcasting
system. It has been designed for terrestrial and satellite as well asfor hybrid and mixed delivery. The DAB system has
been publicly demonstrated on a number of occasions during its development. It has been subject to extensive field tests
and computer ssimulationsin Europe and elsewhere. It is now in regular service in many European countries and
throughout the world. In 1995, the European DAB Forum (EuroDab) was established to pursue the introduction of DAB
services in a concerted manner world-wide, and it became the World DAB Forum (World DAB) in 1997.
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With respect to the second edition of ETS 300 401 published in May 1997, the present document contains several
refinements to the Eureka 147 DAB system. These refinements were performed and agreed by the Eureka 147
Consortium and include the following areas:

- database management signalling for certain service information FIGs;
- use of packet mode without data groups,

- definition of user application signalling, a universal character set, and global/ensemble region signalling.

National transposition dates

Date of adoption of this EN: 11 August 2000
Date of latest announcement of this EN (doa): 30 November 2000
Date of latest publication of new National Standard

or endorsement of this EN (dop/e): 31 May 2001

Date of withdrawal of any conflicting National Standard (dow): 31 May 2001
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1 Scope

The present document establishes a broadcasting standard for the Digital Audio Broadcasting (DAB) system designed
for delivery of high-quality digital audio programme and data services for mobile, portable and fixed reception from
terrestrial or satellite transmittersin the Very High Frequency (VHF)/Ultra High Frequency (UHF) frequency bands as
well as for distribution through cable networks. The DAB system is designed to provide spectrum and power efficient
techniquesin terrestrial transmitter network planning, known as the Single Frequency Network (SFN) and the
gap-filling technique. The DAB system is suitable for satellite as well as hybrid/mixed terrestrial/satellite broadcasting,
using asimple, nearly omni-directional receiving antenna. The DAB system meets the required sharing criteria with
other radiocommunication services.

The present document defines the DAB transmission signal. It includes the coding algorithms for audio, multiplexing of
audio programme and data services, channel coding and modulation. A limited range of supplementary services
associated with programme services is defined. Provision is also made for transmission of additional data services
which may be programme related or not, within the limit of the total system capacity. The present document provides
information on the system configuration which includes information about the ensembles, services, service components
and linking of them. Provision is made for a compatible cross-reference to existing Frequency Modulation (FM)
services and Amplitude Modulation (AM) services.

The present document describes the nominal characteristics of the emitted DAB signal. The aspects related to the
receiver design are outside the scope of the present document. Hardware i mplementation considerations are not
covered.

2 References

The following documents contain provisionswhich/through referencein this text, constitute provisions of the present
document.

« References are either specific (identified-by date of publication; edition number, version number, etc.) or
non-specific.

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

* A non-specific reference to an ETS shall also be taken to refer to later versions published as an EN with the same

number.

[1] ITU-R Recommendation BS.774 (March 1994): "Digital sound broadcasting to vehicular, portable
and fixed receivers using terrestrial transmittersin the VHF/UHF bands'.

[2] ITU-R Recommendation BO.789 (March 1994): "Digital sound broadcasting to vehicular, portable
and fixed receivers for BSS (sound) in the frequency range 500 - 3 000 MHZ".

[3] ISO/IEC 11172-3 (March 1993): "Information technology - Coding of moving pictures and
associated audio for digital storage mediaat up to 1,5 Mbit/s - Part 3: Audio”.

[4] SO 7498-1: "Information technology - Open Systems I nterconnection - Basic Reference Model:
The Basic Model".

[5] EN 50067: " Specification of the radio data system (RDS) for VHF/FM sound broadcasting in the
frequency range from 87,5 to 108,0 MHZz".

[6] ITU-T Recommendation X.25: "Interface between Data Terminal Equipment (DTE) and Data
Circuit-terminating Equipment (DCE) for terminals operating in the packet mode and connected to
public data networks by dedicated circuit".

[7 ETSI ETS 300 401 (1997): "Radio broadcasting systems; Digital Audio Broadcasting (DAB) to

mobile, portable and fixed receivers'.
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ETSI ETS 300 174 (1992): "Network Aspects (NA); Digital coding of component television
signasfor contribution quality applications in the range 34-45 Mbit/s".
SO 3901 (1986): "Documentation - International Standard Recording Code (ISRC)".
Norwegian Telecom, Issue 2 (July 20, 1989): "NR - MSK Access Control System".
EN 50094 (1992): "Access control system for the MAC/packet family: EUROCRY PT".
IEC 60958: "Digital audio interface".
ITU-R Recommendation BS.562-3 (1990): " Subjective assessment of sound quality".

I SO/IEC 13818-3: "Information technology - Generic coding of moving picture and associated
audio information - Part 3: Audio".

EN 797: "Bar coding - Symbology specifications EAN/UPC".
Void.
Void.
Void.

CEPT Final Acts Wiesbaden (July 1995): "Specia Arrangement of the European Conference of
Postal and Telecommunications Administrations (CEPT) relating to the use of the bands

47 - 68 MHz, 87.5 - 108 MHz, 174 - 230 MHz, 230 - 240 MHz and 1452 - 1492 MHz for the
introduction of Terrestrial Digital Audio Broadcasting (T-DAB)".

ETSI EN 301234 (V/112)/*Digital Audio Broadcasting (DAB); Multimedia Object Transfer
(MOT) protocol”.

I SO/IEC 10646-1 (1993): "Information technology - Universal Multiple-Octer Coded Character
Set (UCS) Part 1 : Architecture and Basic Multilingual Plane; Amendment 2 (1996): UCS
Transformation Format 8 (UTF-8)".

ETSI ES 201 735 Digital ‘AudioBroadcasting (DAB); (Internet Protocol (1P) datagram
tunnelling”.

ETSI TS 101 756: "Digital Audio Broadcasting (DAB); Registered Tables'.
ETSI TS 101 759: "Digital Audio Broadcasting (DAB); Transparent Data Channel".
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3 Definitions, abbreviations, symbols and conventions

3.1 Definitions

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

Access Control System (ACS): particular set of rules for managing entitlement checking and conditional access
messages

alias component: mirrored signal component resulting from sub-Nyquist sampling
announcement cluster: group of services which share the same announcement interruption privileges
audio hit stream: sequence of consecutive audio frames

audio frame: frame of a duration of 24 ms (at 48 kHz sampling frequency) or of 48 ms (at 24 kHz sampling frequency)
which contains a Layer 11 encoded audio signal ISO/IEC 11172-3 [3], |SO/IEC 13818-3 [14], corresponding to 1 152
consecutive audio samples. It isthe smallest part of the audio bit stream which is decodable on its own

audio mode: the audio coding system provides single channel, dual channel, stereo and joint stereo audio modes. In
each mode, the complete audio signal is encoded as one audio bit stream

Auxiliary Information Channel (AIC): al or part of sub-channel 63, used to carry information redirected from the
Fast Information Channel

bark: see"Critical band"
bit allocation: time-varying assignment of bits to samplesin different sub-bands according to a psychoacoustic model

blackout state: the denial of accessto a sefvice becauseit is restricted for some reason (for example, targeted only to a
particular geographical region)

bound: the lowest sub-bandin which lntensity stereo coding isused; indthecase of Jointstereo mode
Capacity Unit (CU): the smallest addressable unit (64 bits) of the Common Interleaved Frame (CIF)

Change Event Indication (CEI): set of FIG fields with particular values to indicate a change of database content for
certain service information features

Common Interleaved Frame (CIF): the seria digital output from the main service multiplexer which is contained in
the Main Service Channel part of the transmission frame. It is common to al transmission modes and contains
55 296 bits (i.e. 864 CUs)

Conditional Access (CA): mechanism by which the user access to service components can be restricted
Control Word (CW): secret part of the IW that depends on the ACS used

convolutional coding: the coding procedure which generates redundancy in the transmitted data stream in order to
provide ruggedness against transmission distortions

critical band: psychoacoustic measure in the frequency domain which corresponds to the frequency selectivity of the
human ear. The unit of this psychoacoustic measureis called Bark. The Bark scaleis a non-linear mapping of the
frequency scale over the entire audio frequency range

DAB audio frame: same as audio frame, but includes all specific DAB audio-related information
DAB transmission signal: the transmitted radio frequency signal
database key: set of FIG fields that sub-divide a database for certain service information features

data service: service which comprises a non-audio primary service component and optionally additional secondary
Service components
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