ETSI EN 300 401 v2.2.1 (2026-06)

EUROPEAN STANDARD

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

ETSI EN 300 401 V2.2.1 (2026-06) « https://standards.iteh.ai/catalog/standards/etsi/db1d83af-b1e9-4418-ad03-387a6c424d57/etsi-en-300-401-v2-2-1-2026-06


https://standards.iteh.ai/catalog/standards/etsi/db1d83af-b1e9-4418-ad03-387a6c424d57/etsi-en-300-401-v2-2-1-2026-06
https://standards.iteh.ai/catalog/standards/etsi/db1d83af-b1e9-4418-ad03-387a6c424d57/etsi-en-300-401-v2-2-1-2026-06

2 ETSI EN 300 401 V2.2.1 (2026-06)

Reference
REN/JTC-DAB-114

Keywords
audio, broadcasting, DAB, data, digital, 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 - APE 7112B
Association & but non lucratif enregistrée a la
Sous-Préfecture de Grasse (06) N° w061004871

Important notice

The present document can be downloaded from the
ETSI Search & Browse Standards application.

The present document may be made available in electronic versions and/or in print. The content of any electronic and/or
print versions of the present document shall not be modified without the prior written authorization of ETSI. In case of any
existing or perceived difference in contents between such versions and/or in print, the prevailing version of an ETSI
deliverable is the one made publicly available in PDF format on ETSI deliver repository.

Users should be aware that the present document may be revised or have its status changed,
this information is available in the Milestones listing.

If you find errors in the present document, please send your comments to
the relevant service listed under Committee Support Staff.

If you find a security vulnerability in the present document, please report it through our
Coordinated Vulnerability Disclosure (CVD) program.

Notice of disclaimer & limitation of liability

The information provided in the present deliverable is directed solely to professionals who have the appropriate degree of
experience to understand and interpret its content in accordance with generally accepted engineering or
other professional standard and applicable regulations.
No recommendation as to products and services or vendors is made or should be implied.
In no event shall ETSI be held liable for loss of profits or any other incidental or consequential damages.

Any software contained in this deliverable is provided "AS IS" with no warranties, express or implied, including but not
limited to, the warranties of merchantability, fithess for a particular purpose and non-infringement of intellectual property
rights and ETSI shall not be held liable in any event for any damages whatsoever (including, without limitation, damages

for loss of profits, business interruption, loss of information, or any other pecuniary loss) arising out of or related to the use
of or inability to use the software.

Copyright Notification

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

© ETSI 2026.

© European Broadcasting Union 2026.
All rights reserved.

ETSI


https://www.etsi.org/standards-search
http://www.etsi.org/deliver/
https://portal.etsi.org/Services/editHelp/Standards-development/Tracking-a-draft/Status-codes
https://portal.etsi.org/People/Commitee-Support-Staff
https://www.etsi.org/standards/coordinated-vulnerability-disclosure
https://standards.iteh.ai/catalog/standards/etsi/db1d83af-b1e9-4418-ad03-387a6c424d57/etsi-en-300-401-v2-2-1-2026-06
https://standards.iteh.ai/catalog/standards/etsi/db1d83af-b1e9-4418-ad03-387a6c424d57/etsi-en-300-401-v2-2-1-2026-06

3 ETSI EN 300 401 V2.2.1 (2026-06)

Contents

INtellectual Property RIGNES.... ..ot b e e e en e ns 7
0 L= V1V (o RS 7
MoOdal VErDS TEMINOIOQY ... .ccteieeiicieee ettt st e e s te s ae e aesbeeaeesbesreentesaeeasessesneensesreeneensessens 8
1 o0 0L SRS 9
2 L= £ 101 S 9
21 NOIMBLIVE FEFEIENCES ...ttt s e ettt et e e teeeteesbe e be e beeatesaeesheesaeesaeeseenseenseensesseesteetaentenn 9
22 INfOIMALIVE FEFEIEINCES..... ...ttt ettt ettt e et e st e et e e te st e sae e saeesbeeabeeaseeasesseesbeesteesbeesreenseanneanns 10
3 Definition of terms, symbols, abbreviations and CONVENLIONS...........cccceieereieeiene e 10
31 1= 10 PP TSP PRSP 10
3.2 Y 1210 SRS 13
3.20 (CT= 0T o SO PP PSP 13
321 F N g 0= T olo o< = (] = USSR 13
322 (0T [Lors a0 IS 0] o = o] P 13
323 FFUNCLIONS ...ttt ettt et e et e et e e be e be e besasesaeesaeesaeebeenteeaseeaeeabeesteebeeteentesnsesnnesans 13
3.24 L0 | PSSR 13
33 ADDIEVIBLIONS ...ttt ettt e st e et e e te s aee st e sbeesbeeabeeaeeebeeebe e beeabesatesaeesaeesaeesbeenbeenbeenteeneesteesreas 13
34 CONVENTIONS......c.tieteeiteecte ettt et et et e et e e teebesaeesaeesaeesaeeseeabeeaseesseeheesbeesbeesbeeseanseeaeesaeesseenseenteentessseaneesteessnns 15
4 BasiC DAB SYySEM GESCHIPLION.......ccueeii ettt ettt st e e eae e s resae e tesraesaesresreennereereas 15
4.0 GBNENEL ...ttt b b h ek E R £ R e R R R e R £ A e e R £ e R e R e EeARe b e e Re R e e e e b e Rt ehe bt e Rt ene e ennes 15
4.1 QIS 0T B 0 =SSR 17
4.2 Multiplex Configuration INfOrmMation (IMCl) .........eeciiiiiieese et e st ne e e eneeenes 19
4.3 N 1T [ o oo 1o [ o S SR 19
4.4 SErVICE INFOIMEALTON (SI)..cviiie ittt b et b e bbb et b e bt b e b 19
4.5 CONItIONAl ACCESS (CA) ..ttt ittt b et b et b e bt bt et b e e b et bt s b e st e b e s e e st eb e s e et ebe s b et ebe b e 19
4.6 ENEIGY QISPEISAL ... ettt b e b e h bbb bR E bR h R et b et n e n e ns 19
4.7 1000]01Y/0 111110 =!I oo 1 o [ TS U TSRV SR PROR 19
4.8 TIME INEEITEAVING ...ttt ettt h bbb e b e b s e b e b s e e bt e b e se e bt e b e se ek e s b e e eb e se e e ebesbe e ebesreneenens 20
4.9 Common INterleaved Frame (CIF) ...ttt 20
4.10 DAB tranSmMiSSION SIGNEI .......ccueiieieeiierie et eee st e st e e e e teestesaeseesseesseeseenteassesseesseesseessesnsesnsssnnesseesseansennsenns 20
411 RadiO fFreqUENCY PaIraMELENS. ... .cvie ettt e e s e s te et e et e eatessaesaaesseesseentesneesneesneesseenseensenns 20
5 TranSPOrt MECHANISINIS. ... ..ot st e st s re et e s se et e seesneentesteeneensesneeneenneens 20
51 T (oo (1o 7ol o RO 20
52 Fast INformation ChannEl (FIC) ..ottt 22
521 Fast INformation BIOCK (FIB) .......cuiuiiieiiiiieeeie ettt ettt 22
522 Fast INformation GroUD (FIG) ......oecuiiiiiiieree ettt 23
5.2.20 T (oo (8 o 1ol o DRSSP 23
5221 MCI and SI: FIG type O data field........oiveieiieeieiereeeeree et eb e 24
5222 Labels: FIG type L dafafield.......ccoveuiiiieiiee et sttt 25
5.2.2.3 Extended labels: FIG type 2 data field........ccvceieiecieeeece et 26
52231 L L 1Y 1= TR 26
52232 Structure of the extended label datafield ..o 27
5.2.2.3.3 =0 01 = o S 28
52234 RECEIVEr CONSIABIBLIONS.......cceieeitiiteeie ettt ettt s b e bt ae e s et b et e s bt en e b e saeene e e e e es 28
5224 CA: FIG tYPE 6 daafiEll......ecueieeeeeiieieeree e 28
5225 SUMMErY Of AVAIADIE FIGS.......c.oiiiiiiiieee bbb 29
53 Main Service ChanNEl (MSC) ......coiiiiirieiete ittt b bbb bt e e bbbt b ens 30
5.3.0 GENEN@l... .ottt ettt et e et e et e e te s aeesheeehe e bt eateeateeheebe e be e teeteaaeeaaeeaheebeereeneeeaeeaheesteeareereenreaans 30
531 SEIEAM MOUE ...ttt ettt et e et e st e s he e sbe e bt eaeeeaeesbeesbeeabeessesasesaeesaeesaeenbeenseessesteesteesbeesseensesnnennns 30
532 Packet MOde - NEIWOTK TEVEL ..o et neea 30
53.20 FNEFOOUCTION ...ttt e b b e b et e s et bt s Rt bt e st e e et e se e e e b e seeebesaeebe e e e e es 30
5321 PACKEL NEBOEY ...ttt sttt ettt b e et e s b et b e be e enenbeneenea 31
5322 PaCKEL JAATIEIA ... ettt st et e et e s be et esae e enenbeneeneas 31
5323 PACKEL CRC ...ttt sttt sttt stk st et et s b e e et e s b e se bt ebeseebeebe e et e sbe e ebenaeneenenbeneeneas 32
533 Packet mode - data groUp [EVEL .........ee e e et e e s 32

ETSI


https://standards.iteh.ai/catalog/standards/etsi/db1d83af-b1e9-4418-ad03-387a6c424d57/etsi-en-300-401-v2-2-1-2026-06
https://standards.iteh.ai/catalog/standards/etsi/db1d83af-b1e9-4418-ad03-387a6c424d57/etsi-en-300-401-v2-2-1-2026-06

4 ETSI EN 300 401 V2.2.1 (2026-06)

5.3.30 0100 1 1 o o PR 32
5331 MSC data groUp NEBOET .........cciiiiieiereet e ettt et se et b et sa e b b nnene 33
5.3.3.2 ST o] g 1= [ P RRSRSSN 33
5333 MSC data group data field .........cooreiiiieie e et er e 34
5334 MSC data GroUP CRC ...c.eeieieeteieeeete ettt ettt b et b e et b e s bbb et bt bbb et b b 34
534 Interrelation of network and transport level in packet MOde .......cccvvvv e veere e 34
535 FEC fOr MSC PACKEL MOUE.........ccveiieeieeieesie ettt ettsstee st e e e tesee e e s e saeesteeaeenseesaesraesteeseeseeseensesnnennns 35
5350 FNEFOOUCTION ...t e b e e b a et e e s et bt bt eh e e ae e s et e st e e e b e seeebesaeebe e e e e es 35
535.1 L O =0 0 SRRSO 36
5.35.2 LI 0 T Ao S Y o= - 36
5.35.3 RECEIVES CONSIABIGLIONS ..ot ettt e st ae e e e e st e s testesaeeseeneeneeseeneesbesnesseeneenseneens 38
6 Multiplex Configuration INfOrmation (IMCI)........ccuierireieeeirese e 38
6.1 011 0o 1 1 o | PSS 38
6.2 SUD-ChANNE] OFgANTZALTON ......cueiveiiteieeeet ettt b et bbbt b e et b e et b e bt b e b 40
6.2.0 LCT= 0T o SO PPSPPSN 40
6.2.1 Basic SUb-Channel Organi ZatiON ............cccceeiieeie e sie sttt esraeste e re e teeteenneeneeenes 40
6.2.2 FEC sub-channel OrganiZation.............ccceeiieii e sae st e st et et e e teeteenneennesnes 44
6.3 SEIVICE OFQANIZBLION .......eeeueeeteeieeeeesteseeseeste e s e eeeseesseesse e teesteeseeeseesseesseesseeseaneesneesseesseenseanseansenseennenssenssens 44
6.3.0 GBINENEL ...ttt b e h e bR AR R R £ e e e R e R R e Rt e Rt ekt et e b e bR e ebeeneene e e enres 44
6.3.1 Basic service and service component definition ...........cccueieeieiie e s 45
6.3.2 Service component in packet mode with or without Conditional ACCESS..........ceevrieiererene e 46
6.3.3 Service component with Conditional Accessin Stream MOE.........covvveeririeinineeree e 47
6.3.4 Yoo RSSO 48
6.3.5 Service component global EfiNITION .........coeiiiieii e 48
6.3.6 User appliCation INFOMMEEION ........c.ueiiirieiiite ettt ettt b e b et b et eb e ne e 49
6.3.7 L OCating SErViCE COMPONENTS. ... .ccuiieeieeieesteeste et eteetesaeseesteesteeseeeeesseesseesseeseenseesseeseesseessenseesesnsenneesnes 51
6.3.7.1 Service CoOmMPONENt TAENtIfICAlION........cciiiii e nra e reesnees 51
6.3.7.2 Stream audio SErViCE COMPONENES.......ccueeueereieesieseesteesstesseesseasteaseesseesteesseseeseesssesseesseessesssessenssenssees 51
6.3.7.3 Stream data SErViCe COMPONENES ........ueieeieeiiereetsstesee st esteeteeseesseesseesteesesseesseesseesseeseassesssessenssenssees 51
6.3.74 Packet data SErviCe COMPONENLES........ccciierieeeeseeseesteeteeteeeesree s e e steesteesteseesseesseesseenseenseeseessaesseessenssens 52
6.4 Ensemble and configuration infOrmMation ..............cecierieie et 52
6.4.1 ENSEMBI© INFOIMEBLION........c.eeiie ittt ea e et sae s et e e e eeseesbeseeeseeneeneeseens 52
6.4.2 CoNnfiguration INFOFMBLION .......c.ueueetireeeetesteiet ettt ettt sttt sb ettt b e et e b e e ebesbe e ebesee e ebesbe e enesbennenens 53
6.5 MUILIPIEX FECONTIGUIBLION. ......etiueetirtieetert ettt e et bt b bbb eb e st b e b bbb ens 54
7 AU o [To oo o ] oo SO 54
7.1 [T goTo W 1ol BTSSP PP PR USRS 54
7.2 LYoo OO TOSRPSN 55
7.3 LYoo OSSOSO 55
7.4 Programime ASSOCIate Data (PAD) .....ccuee ettt re et e s et e te e e e teste e teeneeeneenneennes 55
74.0 [T 0o [0 (o] o FEO TSR PTOU U PRURTURURPRRIN 55
74.1 COAING OF F-PAD ...ttt b bt b e b e bt b st bt bt se bt b e e eb e s b e e ebesbeneebenbesnenea 55
74.2 S e =0 = I PR 57
74.20 LT 0T SO RRRSUSR 57
7421 SNOME X PAD ...t et et e e e e ae e e be e beeabeeateebeesbe e beebeeebeebeenreeateeatesaeesaeas 58
7422 VATADIE SIZE X-PAD ...ttt sttt ae e e e e e eesee et e saeeae e e e e enteseeebesneereeneensees 58
743 APPHICALTION TYPES....eeeeeetieeeiete ettt bbb st b b s s b b s b b e st b e e a e b e e et b bt b b 59
744 (@004 115013 1110 [[or= (o UUR T U T P OO U PP USSR 60
7441 Contents indicator iN SNOM X-PAD .......coiiiie e e s sb e nee s 60
7442 Contentsindicator in variable SIZ€ X-PAD .......ccoiiiiiiieeeee et 60
745 F N oo e 0] 0 S 10 o I S 61
7450 FNEFOOUCTION ...t e b e e b a et e e s et bt bt eh e e ae e s et e st e e e b e seeebesaeebe e e e e es 61
7451 MSC data grouPS iN X-PAD ..ottt et b e et b e et sb e et sae e ebesbenneneas 61
745.1.0 11 0o 1 o PP 61
74511 X-PAD datagroup for data group 1ength indiCator ...........c.cccoveiiiiinci e 61
74512 X-PAD data group for MSC data grOUP ......cc.eiueeeuerierieiesieeete ettt s s 62
74513 Transport of MSC data groups in Short X-PAD ........cccoiiiiiiniiienese e 62
74514 Transport of MSC data groups in variable-sized X-PAD ..ot 62
745.2 ()77 4 T o = o S 62
8 S AV Lot 1] 0o o SRS 65
8.1 S VLo N o g 7= 1T N 5 USSR 65

ETSI


https://standards.iteh.ai/catalog/standards/etsi/db1d83af-b1e9-4418-ad03-387a6c424d57/etsi-en-300-401-v2-2-1-2026-06
https://standards.iteh.ai/catalog/standards/etsi/db1d83af-b1e9-4418-ad03-387a6c424d57/etsi-en-300-401-v2-2-1-2026-06

5 ETSI EN 300 401 V2.2.1 (2026-06)

811 11 0o [ ') o TSP 65
812 SErVice COMPONENE TANGUATE .....e.eeeeeteieeieete sttt ettt ettt sttt b e b e bt bt b e sb e e eb e s b e e ebesbe e ebesbennenea 67
8.13 Time and COUNETY THBNEITIEN .......euieiieeirt ettt bt 68
8131 Date AN TiME (AEL) «.veveeeterieeetert ettt b et b bbbt b e b e bt s e e bt e e b e b neene 68
8.1.32 Country, LTO and International table..........ccooueriieieieeeeeee et 69
8.14 Service CompPoNeNt INFOMMIBLION.........civeiieie e ste e e s e te e eseeeraesre e reeseeneesneesnes 70
8.1.5 oo =000 0 TR N/ o= PRSP 72
8.1.6 ANNOUNCEIMENES ...ttt s bbb e e bbb e e a e b bbb s 73
8.1.6.0 GENETA ...ttt E e E R R R R R R R R e Rt R bRt r e 73
8.16.1 ANNOUNCEMENT SUPPIONT ... .vteeattteiiee e sttt esitee sttt e stee s e e ssteessbesssessbeesabessbeeebeesabeesbeeesbeesbeesnbeesabessnbeesnsens 73
8.1.6.2 ANNOUNCEMENE SWITCHING ...ttt bbbt 74
8.1.6.3 OE ANNOUNCEMENT SUPPONT ...ttt sr st e se e st ss b sre s r et ese e e nesnesr e resreeresaeeanennens 75
8.1.64 OE ANNOUNCEMENE SWITCRIMNG. ....c.veuiitiieiiitiiet et 76
8.17 VS g1 1o .07 1o o O RRRN 77
8.18 FrequenCy TNFOMMELION .........cciiie ettt b et b e et s b e et b e bbb 80
8.1.9 Y40 T TSRS 84
8.1.10 OF SEIVICES ...ttt ettt st bbb bbbt s bbb R Rt R R e R A e bt e R e st s e bRt s e bt s e b et e b e 84
8.1.11 VOI0 1t EeEEh R R R R R R R e R AR R e R Rt R R e ren e n e 85
8.1.12 VOI0 1t EeEEh R R R R R R R e R AR R e R Rt R R e ren e n e 85
8.1.13 ENSEMBIE TBIEL ... s 85
8.1.14 SEIVICE TADEL ...t R et 85
8.1.14.1 Programme SErVICE TAIDEL .........coeeiieece e e e e raenneas 85
8.1.14.2 Data SErVICE TADEAL ...t sttt ettt eneene e eneeneens 86
8.1.14.3 Service COMPONENE TADA] ...t 86
8.1.14.4 X-PAD user appliCation [ADA] .........c.ooiiiieee e 87
8.1.15 Service [INKING INFOIMEBLION ........oiviiiteieeiete ettt eb et b e eb e bbb neenea 87
9 (00l alo 1 Tolgr= AN o S (©F 2 TS 90
10 ENENGY ISPEISAl ...tttk h bt e e s e a e b e et bt e R R R e n e e R Rt nene e 20
10.1 LT gTc = 0000 U] = S 90
10.2 Energy dispersal as applied in the Fast Information Channel ... 90
10.3 Energy dispersal as applied in the Main Service Channel ... e 91
3 R @ V7o 1¥ (0] g ¥= | oo 1 oo RS SPRRSRRR 91
11.0 T g1 [3ot [ o TSP 91
111 CONVOIULIONEL COUR.......coriieiiiriieeiere sttt ettt st r e et e et r e et r e et r e se et r e n et nrenrene s 91
1111 IMIOLNET COOB..... ettt ettt e et r e et r e et r e ne et e r e nn et r e s n et r e r s 91
11.1.2 PUNCEUINTNG PrOCEOUIE.........eiceieceie sttt ste e te ettt e st et e st e te e teeaeeseeeseeeaeeaseense e seensensansseesseesseeseansenneennes 92
11.2 Coding in the Fast INformation ChannEl .............coeiiiiiieciese e snees 94
11.2.1 TranNSMISSION MOUE | .......c.eiiiieiiiriee e r et r et r et r e n e r e re s 94
11.3 Coding inthe Main SErvice ChanNE] ..o bbb 94
11.30 11 0o 1 oo TP TRTSRS 94
1131 Unequal Error Protection (UEP) COOING .......cceirieiiirieieeieeeeie ettt s 94
11.32 Equal Error Protection (EEP) COUING........oieiiireiii ittt 97
11.33 FUture error ProteCtion COOING ........coeieirierieieie ettt ettt b e et b e bbb 98
12 TIMEINTETEAVING ...vviteiieeiiit ettt bt et b et b et bt b et b b e b e n e 99
13 CommON INEENEAVEL FIAME. .. ..ot nn e 105
14  DAB tranSmMiSSION SIGNEl.....cc.ciieiiiiiiieiteceeie e eeeste s e e st s e e esae et e s beeasestesaeebesreeasestesaeestessesneeneesrennes 105
141 GENEIEl PITNCIPIES. ...ttt b bbbt bbbt b b et e bt b et e bt b e s e st b et e b e b 105
14.2 Structure of the MAIN SIGNEL........oouiii bbbt b bbb 106
14.3 SyNChroniZation CRANNEL ............ooieee ettt ae e s e e re e re e teeeeeneeenes 109
14.3.0 gLl [F ot (oo TSP P TSRS 109
1431 INUIT SYIMDOL ...t b bt e bt b bt n et b et enn et nn e 109
14.3.2 Phase referenCe SYMIO .........cooo oot e e e e te s aesreesaeesaeenreereens 109
14.3.3 THIME TEFEIEINCE ...ttt e et r et R e e e R et n e e e r e n e nenr e e enn 110
14.4 Block partitioning and association of blocks to OFDM SymbOolS..........cooeiiiininneceeeeeees 110
1440 11 0o 1 ' o TSR 110
1441 Block partitioning and association of blocksto OFDM symbolsin the Fast Information Channdl .......... 111
14411 TranSMISSION MOE | ...ttt st b e e et et e seesbesneeneeneeneeseen 111
1442 Block partitioning and association of blocksto OFDM symbolsin the Main Service Channd ............... 112

ETSI


https://standards.iteh.ai/catalog/standards/etsi/db1d83af-b1e9-4418-ad03-387a6c424d57/etsi-en-300-401-v2-2-1-2026-06
https://standards.iteh.ai/catalog/standards/etsi/db1d83af-b1e9-4418-ad03-387a6c424d57/etsi-en-300-401-v2-2-1-2026-06

6 ETSI EN 300 401 V2.2.1 (2026-06)

1442.1 TranSMISSION MOE | ... ettt sttt e et e teseesbesaeeneeneeneeseen 112
145 QPSK SYMDOI MBIDPDET ...ttt ettt b bbbt b e bt b et b b e s st b e bt e b b 113
14.6 FrequENCY INEEITEAVING ......co.iie ittt b et b et b et b bbbt nb e enis 113
14.6.0 1 0o 1 ' o TSR 113
14.6.1 I S S Lo 010 L= OSSP 114
147 Differential MOQUIBLION .........ooiieieie e bbb et bbb et e e et e b e sbesaeese e e e e 114
14.8 Transmitter Identification INfFOrmMation SIGN@l ...........ooieeiiiie i e e e nneens 115
14.8.0 L1100 (0o (oo FEO TSP P PP PSTOSPPO 115
1481 TranSMISSION MOOE | ...ttt e b et e e e b e h e b et e e e e s e besbeebe e e enneneeres 116
15 Radio freqUeNCy CharaCteriStiCS........uiiriiiiieececee st 118
151 Use of the tranSmMiSSION MOTE..........ciiiiieeieee ettt e e e et see s e et e e e nteseeseesneeneeneeneeees 118
15.2 LI =T 0= = o = 1 1 TS 118
153 SPECIIUM ChAIGCLEITSHICS. ...ttt bbbt b bbbt bbb bbb 119
154 SPPECEIUM MK ..ttt ettt ettt b e b e s bbb £ £ s b b e bt E e e e bt b e e e Rt b e b e bt e b e s e st e b et et e be b e e 120
155 Permitted values of the Central FrEQUENCY ........ooie ettt et snees 120
Annex A (normative): DAB 10CatioN COING .......ccceiuiiieiiiicie ettt s ene 121
N A 1o 0o (1 oo SRR 121
N 0] {01 7= (SRR 121
F NG T B TNV = o] 110 140 L= 121
A.4  Division of the DaNEA ZONES.........cooiiiriiiee ettt nes 123
A.5  DiViSION Of tNE POIEI ZONES.......c.ciiiiiieirtiitiite ettt b e b bt b nrenne e 124
Annex B: RV 0 Lo USSR 127
Annex C: Yoid.§ . ——n__R. . 0. 00 . L. 0 0.B.B 2N R.R... 128
Annex D (informative): Multiplex reCconfiguration ...........ccoeoeieieeinenese e 129
Annex E (normative): Calculation of the CRC WO .......c.ccoiiieriiieieieeiesi e 131
L 1S 0] Y 132

ETSI


https://standards.iteh.ai/catalog/standards/etsi/db1d83af-b1e9-4418-ad03-387a6c424d57/etsi-en-300-401-v2-2-1-2026-06
https://standards.iteh.ai/catalog/standards/etsi/db1d83af-b1e9-4418-ad03-387a6c424d57/etsi-en-300-401-v2-2-1-2026-06

7 ETSI EN 300 401 V2.2.1 (2026-06)

Intellectual Property Rights

Essential patents

IPRs essential or potentially essential to normative deliverables may have been declared to ETSI. The declarations
pertaining to these essential IPRs, if any, are publicly available for ETSI members 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 IPR online database.

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

Trademarks

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

DECT™, PLUGTESTS™, UMTS™ and the ETSI logo are trademarks of ETSI registered for the benefit of its
Members. 3GPP™, LTE™ and 5G™ logo are trademarks of ETSI registered for the benefit of its Members and of the
3GPP Organizational Partners. oneM 2M ™ |ogo is atrademark of ETSI registered for the benefit of its Members and of
the oneM2M Partners. GSM® and the GSM logo are trademarks registered and owned by the GSM Association.

Foreword

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

NOTE 1: 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 and programme-exchange domains. The EBU has active members in about
60 countries in the European broadcasting areg; its headquartersisin Geneva.

European Broadcasting Union

CH-1218 GRAND SACONNEX (Geneva)
Switzerland

Tel: +41227172111

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, ETSI ETS 300 401 [i.1], for DAB® (see note) which now has worldwide acceptance.

NOTE 2: DAB® isaregistered trademark owned by one of the Eureka Project 147 partners.

The DAB® family of standardsis supported by World DAB®, an organization with members drawn from broadcasting
organizations and telecommunication providers together with companies from the professional and consumer
electronicsindustry.
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With respect to the previous version of ETSI EN 300 401 [i.2] published in January 2017, the present document
contains several refinements to the DAB system. These refinements were performed and agreed by the WorldDAB
Forum and include the following areas:

o inclusion of new and revised FIGs,
. provision of signalling for indication of services with public prominence;

. addition of the DAB location coding system.

National transposition dates

Date of adoption of this EN: 28 May 2026
Date of latest announcement of this EN (doa): 31 August 2026
Date of latest publication of new National Standard

or endorsement of this EN (dop/e): 28 February 2027
Date of withdrawal of any conflicting National Standard (dow): 28 February 2027

Modal verbs terminology

In the present document "shall", "shall not", "should", "should not", "may", "need not", "will", "will not", "can" and
"cannot" areto beinterpreted as described in clause 3.2 of the ETS| Drafting Rules (Verba forms for the expression of
provisions).

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

The present document establishes a broadcasting standard for the Digital Audio Broadcasting (DAB) system designed
for delivery of high-quality digital audio and video programmes and data services for mobile, portable and fixed
reception from terrestrial transmittersin the Very High Frequency (VHF) 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 meets the required sharing criteria with other radiocommunication services.

The present document defines the DAB transmission signal. It includes the coding algorithms for multiplexing of audio
and video programmes and data services, channel coding and modulation. 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.

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.

2 References

2.1 Normative references

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

Referenced documents which are not found to be publicly available in the expected location might be found in the
ETSI docbox.

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

The following referenced documents are necessary for the application of the present document.

[1] ETSI TS 103 466: "Digital Audio Broadcasting (DAB); DAB audio coding (MPEG Layer I1)".

2] ETSI TS 102 563: "Digital Audio Broadcasting (DAB); Transport of Advanced Audio Coding
(AAC) audio".

[3] ETSI TS 101 756: "Digital Audio Broadcasting (DAB); Registered Tables".

[4] ETSI TS 102 367: "Digital Audio Broadcasting (DAB); Conditional access".

[5] ETSI TS103 176: "Digital Audio Broadcasting (DAB); Rules of implementation; Service
information features".

[6] ETS| EN 301 234: "Digital Audio Broadcasting (DAB); Multimedia Object Transfer (MOT)
protocol”.

[7] ETSI TS 102 980: "Digital Audio Broadcasting (DAB); Dynamic Label Plus (DL Plus);
Application specification”.

[8] ETS| ES 201 980: "Digital Radio Mondiale (DRM); System Specification”.

[9] ETSI TS 102 386: "Digital Radio Mondiale (DRM); AM signalling system (AMSS)".

[10] |EC 62106: "Radio data system (RDS) - VHF/FM sound broadcasting in the frequency range from
64,0 MHz to 108,0 MHZ".
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https://www.etsi.org/deliver/etsi_ts/101700_101799/101756/
https://www.etsi.org/deliver/etsi_ts/102300_102399/102367/
https://www.etsi.org/deliver/etsi_ts/103100_103199/103176/
https://www.etsi.org/deliver/etsi_en/301200_301299/301234/
https://www.etsi.org/deliver/etsi_ts/102900_102999/102980/
https://www.etsi.org/deliver/etsi_es/201900_201999/201980/
https://www.etsi.org/deliver/etsi_ts/102300_102399/102386/
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[171] Recommendation ITU-T 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".

[12] ETSI TS 104 089: "Digital Audio Broadcasting (DAB); Emergency Warning System (EWS);
Definition and rules of behaviour”.

2.2 Informative references

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

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

The following referenced documents may be useful in implementing an ETSI deliverable or add to the reader's
understanding, but are not required for conformance to the present document.

[i.1] ETSI ETS 300 401 (edition 1) (1995): "Radio Broadcasting Systems; Digital Audio Broadcasting
(DAB) to mobile, portable and fixed receivers'.

[i.2] ETSI EN 300401 (V2.1.1) (2017): "Radio Broadcasting Systems; Digital Audio Broadcasting
(DAB) to mobile, portable and fixed receivers’.

3 Definition of terms, symbols, abbreviations and
conventions
3.1 Terms

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

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

announcement cluster: group of services which share the same announcement interruption privileges
Capacity Unit (CU): smallest addressable unit (64 bits) of the Common Interleaved Frame (CIF)

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

Common Interleaved Frame (CIF): seria digital output from the main service multiplexer which is contained in the
Main Service Channel part of the transmission frame

Conditional Access (CA): mechanism by which the user access to service components can be restricted

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

DAB transmission signal: 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

ener gy dispersal: operation involving deterministic selective complementing of bitsin the logical frame, intended to
reduce the possibility that systematic patterns result in unwanted regularity in the transmitted signal
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ensemble: transmitted signal, comprising a set of regularly and closely-spaced orthogonal carriers

NOTE: Theensembleisthe entity whichisreceived and processed. In general, it contains programme and data
services.

Ensemble Identifier (Eld): unique 16-bit code, allocated to an ensemble and intended to allow unambiguous
world-wide identification of that ensemble

Equal Error Protection (EEP): error protection procedure which ensures a constant protection of the bit stream

Extended Programme Associated Data (X-PAD): extended part of the PAD carried towards the end of the DAB
audio frame, immediately before the Scale Factor Cyclic Redundancy Check (CRC)

NOTE: Itslengthisvariable.
Fast Information Block (FIB): databurst of 256 bits

Fast Information Channel (FIC): part of the transmission frame, comprising the Fast Information Blocks, which
contains the multiplex configuration information together with optional service Information and data service
components

Fast Information Group (FIG): package of data used for one feature in the Fast Information Channel. Eight different
types are available to provide a classification of the features

Fixed Programme Associated Data (F-PAD): fixed part of the PAD contained in the last two bytes of the DAB audio
frame

logical frame: data burst, contributing to the contents of a sub-channel, during atime interval of 24 ms

EXAMPLE: Data bursts at the output of an audio encoder, a Conditional Access scrambler and a convolutional
encoder are referred to aslogical frames. The number of bits contained in a specific logical frame
depends on the stage in the encoding process and the bit rate associated with the sub-channel.

logical frame count: value of the CIF counter corresponding to the first CIF which carries datafrom the logical frame

Main Service Channel (M SC): channel which occupiesthe major part of the transmission frame and which carries al
the digital audio service components, together with possible supporting and additional data service components

M SC data group: package of data used for one user application in the Main Service Channel
NOTE: MSC data groups are transported in a series of one or more packets or X-PAD data sub-fields.
M ultiplex Configuration Information (M Cl): information defining the configuration of the multiplex

NOTE: It containsthe current (and in the case of an imminent reconfiguration, the forthcoming) details about the
services, service components and sub-channels and the linking between these entities. It is carried in the
FIC in order that areceiver may interpret thisinformation in advance of the service components carried in
the Main Service Channel. It also includes identification of the ensemble itself.

N: transform length of Fast Fourier Transform (FFT)
null symbol: first Orthogonal Frequency Division Multiplex (OFDM) symbol of the transmission frame

OFDM symbol: transmitted signal for that portion of time when the modulating phase state is held constant on each of
the equi-spaced, equal amplitude carriersin the ensemble

NOTE: Each carrier isfour-phase differentially modulated from one symbol to another, giving a gross bit rate of
two bits per carrier per symbol.

packet mode: mode of data transmission in which data are carried in addressable blocks called packets
NOTE: Packets are used to convey M SC data groups within a sub-channel.
primary service component: first and mandatory component of a service

NOTE: It can be used as adefault selection in the receiver.
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programme: time-slice of a programme service, corresponding to an entry in a programme schedule

Programme Associated Data (PAD): information which isrelated to the audio datain terms of contents and
synchronization

programme item: time-dice of a programme, for example, a piece of music or a news report

programme service: service which comprises an audio primary service component and optionally additional secondary
service components

protection level: level specifying the degree of protection, provided by the convolutional coding, against transmission
errors

protection profile: scheme of convolutional coding applied

Reserved for future addition (Rfa): bits that do not change the meaning of other parts of an information entity and so
are not evaluated by receivers

NOTE: Rfabitsare aways set to zero. If anew requirement is determined and specified in the future, Rfa bits
may be replaced by fields with definite functions, but this will have no effect on any existing parts of the
information entity.

Reserved for future use (Rfu): bitsthat change the meaning of other parts of an information entity and so are
evaluated by receivers

NOTE: Rfubitsare always set to zero. If anew requirement is determined and specified in the future, Rfu bits
may be replaced by fields with definite functions, and associated parts of the information entity may also
change meaning.

secondary service component: service component that is additional to the primary service component

service: user-selectable output which can be either a programme service or a data service

service component: part of a service which carries either audio (including PAD) or data

Service ldentifier (Sld): 16-bit or 32-bit code used to identify a particular service

Service Information (Sl): auxiliary information about services, such as service labels and programme type codes
service label: aphanumeric characters associated with a particular service and intended for display in areceiver

Single Frequency Network (SFN): network of DAB transmitters sharing the same radio frequency to achieve alarge
areacoverage

stream mode: mode of data transmission within the Main Service Channel in which data are carried transparently from
source to destination

sub-channel: part of the Main Service Channel which isindividually convolutionally encoded and comprises an
integral number of Capacity Units per Common Interleaved Frame

synchronization channel: part of the transmission frame providing a phase reference

transmission frame: actual transmitted frame, conveying the Synchronization Channel, the Fast Information Channel
and the Main Service Channel

transmission mode: specific set of transmission parameters (e.g. number of carriers, OFDM symbol duration)

Unequal Error Protection (UEP): error protection procedure which allows the bit error characteristics to be matched
with the bit error sensitivity of the different parts of the bit stream

User Application (UA): data application defined in a separate standard

X-PAD data group: package of data used for one user application in the Extended Programme Associated Data
(X-PAD)
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3.2 Symbols

3.2.0 General

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

3.2.1  Arithmetic operators

A Power
/ Integer division with truncation of the result toward zero;

for example, 7/4 and -7/-4 are truncated to 1 and -7/4 and 7/-4 are truncated to -1
Q(alb) Q(alb) isthe quotient part of the division of aby b (aand b positive integers)
R(a/b) R(a/b) isthe remainder of the division of aby b

R(a/b) if a is a positive integer
R((b-R(—a/b))/b) if a is a negative integer
(mod p) Modulo p operation

mod(ab) (b positiveinteger) mod(a, b) = {

3.2.2 Logical and set operators

max [,...,] The maximum value in the argument list

min{,....] The minimum value in the argument list

@® Exclusive or

N Set intersection

v Set union

\ Set exclusion: {-3, -2, ..., 3} \ {0} isthe set of integers{-3, -2, -1, 1, 2, 3}

3.2.3 Functions

sin Sine
cos Cosine
exp Exponential
el) Exponential function
\/7 Square root
logl10 Logarithm to base 10
j Imaginary unit, j2= -1

l1ifo<x<1
Rect Rect(x) = { 0 elsewhere

.. 1ifi=j

) Kronecker symbol §(i,j) = {0 ifi %

3.2.4 Constants

T 3,14159265359...
e 2,71828182846...

3.3 Abbreviations

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

A/D Audio/Data

ACS Access Control System

AM Amplitude Modulation

AMSS Amplitude Modulation Signalling System
AppTy Application Type

ASCTy Audio Service Component Type

ASu Announcement Support flags

ASw Announcement Switching flags
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AU
C/N
CA
CAld
CAOrg
CEl

Cl

CIF
CRC
CuU
d&t
DAB
DFT
DG
DL
D-QPSK
DRC
DRM
DSCTy
EBU
ECC
EEP
Eld
ETS
EWS
FEC
FFT

FI

FIB
FIC
FIG
FM
F-PAD
IEC
ILS
LA
LSb
LSl
LSN
LTO
Mainld
MCI
MJID
MOT
MPEG
MSb
MSC
MUX
OE
OFDM
P/D
P/IS
PAD
Pl
PRBS
PTy
QPSK
R&M
RDS
Rfa
Rfu
RS

14

Access Unit

Current/Next

Conditional Access

Conditional Access Identifier
Conditional Access Organization
Change Event Indication

Contents I ndicator

Common Interleaved Frame
Cyclic Redundancy Check
Capacity Unit

date and time

Digital Audio Broadcasting
Discrete Fourier Transform

Data Group

Dynamic Label

Differential QPSK

Dynamic Range Control

Digital Radio Mondiale

Data Service Component Type
European Broadcasting Union
Extended Country Code

Equal Error Protection

Ensemble Identifier

European Telecommunication Standard
Emergency Warning System
Forward Error Correction

Fast Fourier Transform

Frequency Information

Fast Information Block

Fast Information Channel

Fast Information Group
Frequency Modulation

Fixed Programme Associated Data
International Electrotechnical Commission
International Linkage Set indicator
Linkage Actuator

Least Significant bit

Leap Second Indicator

Linkage Set Number

Local Time Offset

Main Identifier of atransmitter
Multiplex Configuration Information
Modified Julian Date

Multimedia Object Transfer
Moving Pictures Expert Group
Most Significant bit

Main Service Channel
MUItipleXer

Other Ensemble

Orthogonal Frequency Division Multiplex
Programme/Data service flag
Primary/Secondary

Programme Associated Data
Programme I dentification code (RDS)
Pseudo-Random Binary Sequence
Programme Type

Quadrature Phase Shift Keying
Range and Modulation

Radio Data System

Reserved for future addition
Reserved for future use
Reed-Solomon
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SD Static/Dynamic

SC Service Component

SCid Service Component Identifier

SCIdS Service Component Identifier within the Service
SFN Single Frequency Network

Sl Service Information

Sld Service Identifier

SIvV Service Information Version

SPI Service and Programme Information
SubChld Sub-Channel Identifier

Subld Sub-Identifier of atransmitter

Tl Transmitter |dentification Information
T™Id Transport Mechanism Identifier
TPEG Transport Protocol Expert Group

TTI Traffic and Travel Information

UA User Application

UEP Unegual Error Protection

UTC Co-ordinated Universal Time

UTF Unicode Transformation Format

VHF Very High Frequency

X-PAD eXtended Programme Associated Data

3.4 Conventions

Unless otherwi se stated, the following notation, regarding the order of bits within each step of processing is used:
e infigures, the bit shown in the left hand position is considered to be first;
. in tables, the bit shown in the left hand position is considered to be first;

. in byte fields, the Most Significant bit (MSh) is considered to be first and denoted by the higher number. For
example, the MSb of asingle byte is denoted "b;" and the Least Significant bit (L Sb) is denoted "by";

e  invectors(mathematical expressions), the bit with the lowest index is considered to be first.

NOTE: Dueto time-interleaving, this order of bitsis not the true transmission order.

4 Basic DAB system description

4.0 General

The DAB system is arugged, yet highly spectrum- and power-efficient sound, video and data broadcasting system. It
usesindustry standard audio and video encoding techniques to remove redundancy from the source signals, it then
applies closely controlled redundancy to the signal to be transmitted to provide strong error protection. The transmitted
information is spread in both the frequency and time domains so that the defects of channel distortions and fades can be
eliminated from the recovered signal in the receiver, even when working in conditions of severe multi-path propagation,
whether stationary or mobile. Efficient spectrum utilization is achieved by interleaving multiple programme signals and,
additionally, by a specia feature of frequency re-use, which permits broadcasting networks to be extended, virtually
without limit, by operating additional transmitters carrying the same multiplexes on the same radiated frequency. The
latter feature is known as the Single Frequency Network (SFN). This can also employ the gap filling technique. In this
case, agap filler transmitter receives and re-transmits the signal on the same frequency without demodulation and
remodulation. This provides coverage of shadowed areas (including tunnels), which can arise within the overall
coverage area provided by the main broadcast network transmitters. Nevertheless, the relatively low co-channel
protection ratio of the DAB system also permits adjacent local coverage areas to be planned, on a continuously
extending basis, with as few as four different frequency blocks.
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