Final draft ETS| ES 201 980 V4.3.0 (2023-09)

< g >

ETSI STANDARD

Digital Radio Mondiale (DRM);
System Specification

EBU




2 Final draft ETSI ES 201 980 V4.3.0 (2023-09)

Reference
RES/JTC-DRM-38

Keywords
broadcasting, digital, DRM, radio

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 a but non lucratif enregistrée a la
Sous-Préfecture de Grasse (06) N° w061004871

Important notice

The present document can be downloaded from:
https://www.etsi.org/standards-search

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

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

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

If you find a security vulnerability in the present document, please report it through our
Coordinated Vulnerability Disclosure Program:
https://www.etsi.org/standards/coordinated-vulnerability-disclosure

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.

No representation or warranty is made that this deliverable is technically accurate or sufficient or conforms to any law
and/or governmental rule and/or regulation and further, no representation or warranty is made of merchantability or fitness
for any particular purpose or against infringement of intellectual property rights.

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 2023.

© European Broadcasting Union 2023.
All rights reserved.

ETSI


https://www.etsi.org/standards-search
http://www.etsi.org/deliver
https://portal.etsi.org/TB/ETSIDeliverableStatus.aspx
https://portal.etsi.org/People/CommiteeSupportStaff.aspx
https://www.etsi.org/standards/coordinated-vulnerability-disclosure

3 Final draft ETSI ES 201 980 V4.3.0 (2023-09)

Contents

Intellectual Property RIGNES.... ..ottt bbb e s 8
01 Yo (o SR 8
Modal VErDS TEMINOIOQY.......ccveeeicie ettt et e st e e ae et e s aeete s se e e e steeneetesteensesseeneessesnenans 8
100 0 Tox 4 o] o 1SRRI 9
1 o0 o< TSP PSP 10
2 L= = 10 RSSO 10
21 NOIMALIVE FEFEIENCES ...ttt ettt ettt e et e et e et e e beeatesaeesaeesheesbeeaseeaseessesaeesbeesteesbeeseensesnnenans 10
2.2 [INfOrMELIVE FEFEIENCES..... .ottt ettt b bt ae et e et et bt bt e a e et e e e b sheebesneene e e enrees 11
3 Definition of terms, symbols, abbreviations and CONVENLIONS...........cccovreririreneneseseeeeeeese e 11
31 1= 1 0PTSRS PSPPSR 11
3.2 Y 1210 SRS 12
33 ADDIEVIBLIONS ...ttt ettt e et et e e te s e e s e e sbeesbeeabeeaeeebeeebe e beeabesabesaeesaeesaeeeaeenbeenbeenteeneesreenreas 13
34 CONVENTIONS......c.teeiteeiteecte ettt e et e et et e et e e teebesaeesaeesaeesaeeseeabeeaseesseebeesbeesbeesbeeseensesaeesaeesseenseenteentesssesseesteesrens 14
4 (T aC e o g o = (=SS 15
4.1 SYSLEM OVEIVIEW ...ttt ettt et et et e e s e s e s et e sae e seeateesseeseeeseeseenteenteensesneesaeesaeesseenseenseentenneenneenseenrens 15
4.2 YL = o 10 o (=SSR 15
4.3 Wl (Lo R o U o= oo o [ o USSR 17
4.4 TrANSMISSION MOOES........cteiteetieieet ettt ettt bt b e s ae bt e e e b seeeb e e bt s he e s e e e ea b e se e ebeebeeaeeae e Rt eneebesbeabeeneene e e ennenes 18
44.1 Signal bandwidth related ParamMELErS..........ooi et re e e teeee e enes 18
442 Transmission efficiency related ParamMELErS..........cov v i raeeraesraesnees 18
4420 (1= 0T - SO PERTSRRUROPRSS 18
4421 Coding rates and CONSLENIALTIONS. ........c.orueuiriiiiriee bbb 18
4422 OFDM PAr8MELES SEL......eiueieeieeiertesese ettt sr e s s b r e s e ee e e se e reseesreeresreereeanennenreas 18
5 SOUICE COOING MOUES......cueetiiiieiiecteeiie st ettt et s et e e st e et esbesaeeseeae e s e sbeeaeessesbeentesteeaeetesaeeseensesneennesreenes 19
51 OVEBIVIBW ...ttt etttk bt bt ae b e se e b Sh e eh £ e R e e R s e e £ E e b £h e £h £ e R e e a b e R e R e Ee SRt eb e 4 heeh e e e e b e b e ebeebesneene e e ennas 19
510 110 o [0 o (o] o FOO ST TSRO PRURTURURPRURIN 19
51.1 Extended HE-AAC audio coding (XHE-AAC) .....oo ettt e et 20
5.1.2 Y O 8o o oo ] oo PSSR 20
5.1.3 MPEG SUITOUNO COUING. ... eeuteieieiieiee e st esieete ettt e st et e e e teestesseesseesreesaeeseenseanseeseassensteesensenseensesnsesnes 22
52 AUAIO SUPET TTBIMING. ...t eeteete ettt e bt b et eb e sb e eb e sb e st bt s b e e eb e s b e se e bt e b e seeb e s b e e eb e sbeneeb e e b e neeneebenneneas 22
53 XHE-AAC COUING ...ttt ettt b bbb e bt b e eb e b s e bt e b s e e bt e bt se e bt e b e seehe e b et eb e sb e e ebeebeneebeebenneneas 23
531 DG A A PSR 23
5.3.1.0 IEFOTUCTION ...ttt s b e et e et e et e eteeebe e be e beenbeessesasesasesteensesneesanesneesseenseentaans 23
5311 XHE-AAC QU0 SUPES TTBIME. ...ttt ettt b et b e st 24
53.1.2 XHE-AAC QUAIO fTAME ..ottt ettt st st s e e ae et e et e e atesaeesbe e beebeennesneeeans 26
5.3.1.3 Transport of xHE-AAC audio frames within the payload Section ...........cccccvecvevvnieveesecce e 26
5.3.2 XHE-AAC decoder CONfIQUIALION .........cuviieieecieeseeie e see e se e e e e e e st esteenteestessaessaesseesneesneenseensenns 28
533 XHE-AAC €170 CONCEAIMENT ...ttt sttt ettt eb et se bbb e st eae e e e s et e sbesb e s st ens e e ennas 32
5.3.3.0 T 100 8o 1ol DN TSP PP USRS 32
5331 Frequency Domain coding (AAC based coding and TCX)......cccveiiiieriniie e ee e 33
5.3.3.2 1 TSSO 34
5.3.3.3 LS T TSR PTR 34
5334 MPS212 PAraMELIiC SLEIEO ....viviueetirtiieteet sttt sttt ettt b b e bt b e se bt bese e st et seebesae e ebesbennenen 36
5335 MDCT based ComPIeX PrediCtion ...t ebe e seene 36
53.36 Forward Aliasing CanCeaIlGLION............ceiiiiiiiieeree ettt eb e s eb e e seene 36
534 D AN A G Y s SR 36
535 LOUANESS MELBOEEAL .......c.eeueeneete sttt sttt ettt et et b e h e st s e e et e se e bt s bt ese e e e nb e besbesbe e e ennennea 37
54 Y O oo T [ T TSR 37
54.1 A OSSO 37
54.2 Y O T PSS 39
54.3 L e 1= LTS =0 oo Lo oo 40
544 AAC EITON CONCBAIMENT ...ttt ettt b e b bt e st s e e b e s bt ebeebeeae e s e e seeae et e sbeebesaeene e e ennenes 41
5440 T 0o o [N o 1Tl o DTSSR 41

ETSI



4 Final draft ETSI ES 201 980 V4.3.0 (2023-09)

5441 Interpolation of ONE COMTUPE FrAIME ..o bbb 41
5442 L0 Lo o LU A= 0o i =0 L= o SO SPPSSN 42
5443 CONCEAIMENE GFANUIBITLY .....eeeeveeeeietereee ettt b e b bbbt b bbb s bbb e b na e enis 42
5444 SBR EITOI CONCEBIMENT ......veieeeieieeieeie sttt et et e et esteste et eseeseeseesbeseeetesaeeseeneensesseseesbesneeseeneensensens 42
5445 Parametric Stere0 CONCEAIMENL .........ooiiiiiriee et sttt ae e eeseestesbeseesreeneeneeneens 45
545 AAC + IMPS... ettt e bbb R R bR R e R b e e b e R Rt bRt ene e e e re e 45
6 IMUITTPIEX AEFTNMITION. ...ttt e e e e b n s 47
6.1 (T goo W 1ol BTSSP PR URUSTOSRPP 47
6.2 Main Service ChanNEl (MSC) ......c.oiiiirieieie ettt bbbt e e bt e s et b et eb e 47
6.2.1 11 0o 1 o) o O SRRSRSN 47
6.2.2 SEIUCTUIE. ... ettt ettt ettt et e bt et s et e she e sae et e e ae e eae e eb e e b e e mbeembeeaeeSaeeseeeeee e et amseemeeeaeesbeesbeeabeensesneeenns 47
6.2.3 BUITAING TNE MSC ...ttt bbb et b e et ee et bbbt et et b e 47
6.24 RECONTIGUIBLION ...ttt ettt b e et b e bt b e et b e et b e e et b e s e et eb e b et b e b 48
6.3 Fast ACCESS ChanNE] (FAC) ..ottt bbbt bbbt b e bt s et b et eb e ens 48
6.3.1 110 o (0o (o] o FEO USROS TPPTURURURPRRIN 48
6.3.2 SEIUCTUIE. ... ettt ettt s s h e et e et e ae e e he e e R e e b e e s b e e e e e s Re e sRe e AR e e ame e et e an e emnenReenb e e reenneenesnnesnes 48
6.3.3 ChannEl PArAIMIELENS........ueeiveeieeeteeteeste e e e e e e st e e e ste e teeseesseeste e te e teetesaeesseesseeseenseaneeaseesseesseesseensenneennes 48
6.34 S VLo o= = 1 1= (= £ T 51
6.3.5 R C e h e R R E R h £ e R Rt SRR e RE e R e e R e R e AR SRRt Rt ehe et e R e bRt ebe Rt ene e e enras 53
6.3.6 AN O3 €= o= 1 1 o o 53
6.4 Service Description ChannEl (SDC) ..ottt bttt eb e e 54
6.4.1 11 0o 1 o) o P RRRSN 54
6.4.2 SEIUCTUIE. ... ettt ettt ettt et e bt et s et e she e sae et e e ae e eae e eb e e b e e mbeembeeaeeSaeeseeeeee e et amseemeeeaeesbeesbeeabeensesneeenns 54
6.4.3 D= = = 011 =PRSS 55
6.4.3.0 0100 1 1 o PSR 55
6.4.3.1 Multiplex description data entity = tYPE 0 ......occviceeiieieeie et nneas 56
6.4.3.2 (=17 W0 = 2= = 011V 1Y/ L= O SR 56
6.4.3.3 Conditional access parameters data entity - TYPE 2 ....ocuvveeecieeieece e 57
6.4.34 Alternative frequency signalling: Multiple frequency network information data entity - type 3.......... 58
6.4.35 Alternative frequency signalling: Schedule definition data entity - type 4 .......ccccceeveeeevcevceeveese e 60
6.4.3.6 Application information data entity - tYPE 5 ......cceieeieeii e 61
6.4.3.7 Announcement support and switching data entity - tyPE 6 .......ccuevrireerireree e 62
6.4.3.8 Alternative frequency signalling: Region definition data entity - type 7 .......ccoeoveivienenneneneeniees 64
6.4.3.9 Time and date information data entity - TYPE 8 .......c.ovueiririirire e 65
6.4.3.10 Audio information data entity - tYPE 9 ..o e 66
6.4.3.11 FAC channel parameters data entity - tYPE 10 ......ooveererieerereiesie ettt seer e 68
6.4.3.12 Alternative frequency signalling: Other services data entity - type 11........ccccovevereneieniennenesenesieens 70
6.4.3.13 Language and country data entity - tYPE 12 .......ccuvecieeeeeieeiesees e e s ee e e ettt nnees 73
6.4.3.14 Alternative frequency signalling: detailed region definition data entity - type 13........ccccovevvevviieninnns 73
6.4.3.15 Packet stream FEC parameters data entity - type 14......cuvcveie e it 74
6.4.3.16 EXtension data €ntity - TYPE 15....c.ue ettt et et esr et e e enaennaenreennean 75
6.4.3.16.0 GBINENEL ...t b e bR eh bRt h et et et b e b nheehe e e et nnen 75
6.4.3.16.1 Service linking information data entity - type 15, eXtension O..........ccccererreneninieneneesesee e 75
6.4.3.16.2 Other data entity type 15 EXLENSIONS.......c.ciuiriiiriirieiriertee sttt bbb e 77
6.4.4 Summary of data entity CharaCLENISHICS .......eiveieerieeeree bbb seene 77
6.4.5 Changing the content Of the SDIC .........coi i b bbb seene 78
6.4.6 Signalling Of FECONFIQUIBLIONS........c.citiieeiiitireeieete ettt b e e b e b bbb snenea 79
6.4.6.0 0100 1 1 o PSR 79
6.4.6.1 SErVICE FECONTIGUIALIONS. ... eetieiecie ettt te et et e st e st e e teeseesaeesseesaeeteeneeeneesneenseenseensenneesseesnnns 79
6.4.6.2 Channel rECONTIGUIBLIONS .........cuiiieeiesees ettt s et e et e e te e teetesseesneesaeesseeneeenseensenneesseesnens 80
6.5 Text MESSAGE APPIICALION .....c.eeeeeieeseeetee e e e e st ste et e e e e s re et e e be e teestesseesaeesaeesseenseeseesseenseenseensesnsessenssnas 80
6.6 PACKEL IMOTE ...ttt h e a et b et E bt bt ek e e et e e e e e R e e bt ehe e b e e Rt eh e ese e e et eheebeeaeene e e enrees 82
6.6.0 11 C0o (0o (o] o FOO ST S U PPTURTURURPRTIN 82
6.6.1 PACKEL SITUCTUI . ...ttt bbbt a e h et et s et h e bt eh e e bt s st e ae e e e es e besbesb e e e ennennen 82
6.6.1.0 0100 1 1 o PSR 82
6.6.1.1 [ 1= [ RSP RRSR 83
6.6.1.2 [0 = = o TSRS 83
6.6.2 ASYNCIIONOUS SLIEAIMIS ... .cvieuetireeueetertet ettt ettt st bbbt s et e bt b e e e bt s b e e e st e b e s e st eb e b et e b e e e st ebe b e st nbe b e 84
6.6.3 TSP 84
6.6.4 ChoosiNg the PACKEL TENGEN ..ottt b e bbb 84
6.6.5 Forward Error Correction (FEC) for packet mode SIrEAMS..........cccuvieeieeieerecre e se e 84

ETSI



5 Final draft ETSI ES 201 980 V4.3.0 (2023-09)

6.6.5.0 100 1 o o PSR 84
6.6.5.1 ENCOAiNG Of FEC PACKELS........coiitiiitiiteietirteiet sttt sttt st b et b e bt b et e e ebesbennenen 85
6.6.5.2 Transport Of FEC PACKELS..........ioiiiiere et bbb 87
6.6.5.3 RECEIVES CONSIABIGLIONS ..ottt ettt a et e e st e s teseeeaeeseeneeneeseensesbeseesseeneeneeneens 88
6.7 Presentation of service |abels and tEXE MESSAGES. .......cciviririririeireie e bbb 88
6.7.1 [ 0o [0 (o] o FOO TP T U PRURTURURPRRIN 88
6.7.2 Encoding of the text CONtrol FIEIA ..........ooeeieee e 89
6.7.3 Transport Of the teXt CONLIOI FIEIA ..ot e e saees 90
6.7.3.1 SDC dataentity type L IaEIS........cui ettt nnees 90
6.7.3.2 B 012552 TSP PR 91
6.7.4 Display of RTL and DidireCtional tEXL ...........ccoiiirieiiiieecere e 91
6.74.1 0100 1 1 o PSR 91
6.74.2 Minimum RTL imMpPlEMENLALiON .......c.eiiiieiiirieeste ettt b e e b e ebesresnenea 91
6.7.4.3 Simplified bidirectional algorithim ..o 92
7 Channel coding and MOAUIGLTION............ccueiiiiieiicece et st e r e s re e sreenes 93
7.1 (T go0 W 1ol BTSSP PP USRS 93
7.2 Transport multiplex adaptation and energy diSPErSal ........cocvceiiiecieci e e 94
721 Transport MUItIPIEX adBPLALTION .........eeiiiiecie et e et e e e sreesreenseeneeenaeeraesraesreas 94
7.2.1.0 LC T o1 - TSP 94
7211 IVESC ettt ettt sttt sttt b e bR e e Rt R e Rt Ee ARt Ee A e Rt e R R e R e eEene e Rt nRe e e b e nEe e ebenee e ebenreneenens 94
7.2.1.2 A SR 95
7213 S TSR 95
722 ENEIQY QiSPEISA ...ttt et b e et b e et b e et b et b e et b et b e bbb 96
7.3 L6001 o [T USSR USSP PR 97
731 MUITHEVE] COTING ...ttt ettt b e et b et b et b e bbb e s e et b bt b e b 97
7.3.1.0 FEFOOUCTION...c.e ettt e bbb h et e s E e bRt b e e e b e b e e e b e b e ebeebeeaeese e e e e e 97
7311 Partitioning of the DItSITEAIM...........coiiieee et sreesnees 98
7.3.2 (@0 01010 1= 10 oo 1o /= S 99
733 =TT 1= == Y g USSR 104
7.3.3.0 FNEFOOUCTION.....e ettt e bbbt et se e e bbbt e e e e et e e e b e nbesreebeeneenne e ennas 104
7331 T PSSRSO 105
7.3.3.2 E" D] OSSN 0l als i X < Ja o T IR Yoo V0 V47 Mo 12 W'ke VaVa e J0Y0 Yo 0 SN RRN 105
7.3.33 IMESIC Lt smnstsssartesinmslasmmet drasmions e as oaadomons s dusons duas b b /8 bt G2 s oo e aefiTessddac g e TR R dng e e et esessensnnenns 105
74 Signal constellations aNd MEPPING ......c.eiveeeerriiet ettt b e b et b e b b 106
7.5 Application of coding to the ChANNEIS............coiii e 108
751 COOING TNEIMSC ...t et b et b e bbbt b e bt b e bbbt s e et eb e b e e b b e 108
75.1.0 g1 0o 1 o o PP 108
7511 100 1 o o SRS 108
75.2 (00T [ 10 11 L= 5 S 109
753 (00T [ 1o [ 1 L= A S 110
7.6 Y SO o= T 1= = V7o SR 110
1.7 Mapping of MSC cells on the transmission super frame StTUCIUNE.........ocveveeieece e 112
8 I = 0 TESS o TR U Tox =S 113
8.1 Transmission frame structure and robUStNESS MOAES ..........evueieeierire e e 113
8.2 Propagation-rel ated OFDIM PaIa@IMELENS........c.ciirieiirierietiriereet sttt ere et ebe s se b e st b et sbe e ebesee e ebesbeseeneas 115
8.3 Signal bandwidth related ParaMELErS. ... ..ccci ittt b e 115
831 Parameter AefiNITION. ..o bttt st b e bt ne e e 115
832 SIMUICASE TFANSIMISSION ...ttt sttt ea et se e b e s bt ebe b e e e e seese e s e e besbe e e e b e nbeseesbeennenneneen 117
8.4 PHIOL CRIIS. ..t e bbbt b et a e e e e b e b e E ekt R e R e et e e R b e bt neene e e e e 117
84.1 FUNCLIONS BN AEIVELION. ...ttt ettt et b e bt e e e b sb e b bt ene e e e e 117
8.4.2 FrEOUENCY FEfEIENCES ... eiuteeie ettt ettt e e te s te e s e e s ae e seeneeeaaeeaeesse e seenteenseeneesnnesaeesneanseensenns 117
8.4.20 g1 0o 1 o o PP 117
8421 Clll POSITIONS. ...tttk b bbbt b e bt b e s e e bt s b e e eb e sb e st eb e s b e e ebenb e e ebesbeneebenbeneeneas 117
8422 Cell GAINS AN PRASES .....ceeeieiiteie ettt et b e et b e bt eb e sb et b sb e e eb e b e e ebesbenneneas 118
84.3 L= (= (== SRR 119
8.4.30 g1 0o 1 o o PP 119
8431 Cell POSItIONS BN PRBSES ......ccveeeeeterteeet sttt ettt st eb e et eb e et et ene et e s b e e ebesbeneeneas 119
8.4.3.2 L0 ] B0 = T oSO STPRSPRPN 122
844 GAIN TEIEIEINCES ...ttt et b et h et e b s et bt s bt e b e e a e e e et e se e e b e s bt eh e e e e b e nbesaesbe e e entennen 122
8.4.4.0 FNEFOOUCTION ...ttt e bbbt et bbbt e e e e et e e e b e b ereebeeneenne e ennas 122

ETSI



6 Final draft ETSI ES 201 980 V4.3.0 (2023-09)

8441 Cll POSITIONS....c.eeeeteieeeet ettt b bbbt b e bt b e s b e bt b e e eb e sbeseeb e s b e e ebesb e e ebesbeneebenbenneneas 122
8442 Il GAINS ...ttt bbbt b bt b e b s e bt e b et eb e s b e e e bt e b e neeb e s b et eb e s b et bt e b e e eneereneeneas 122
8443 Il PRBSES ...ttt bbbt b e et b e et bR e bR e bt e e bt bt b b e e bt nreneene s 123
8.4.4.3.0 (g1 0o [870x1 o) TR 123
84431 Procedure for calculation Of Call PhasES........co.ciiiiiiic e 123
8.4.4.3.2 (0] o WIS 1SSy 111010 (S 2N 124
8.4.4.3.3 RODUSINESS MOUE B ...ttt e s et e s e e e s s ebb e e s e eabe e e s saateessbaeeesanbeeessnes 124
8.4.43.4 RODUSINESS MOUE C ...ttt ettt e s et e s et e e s s bt e e s eeabaeessastaessbaeeesanbeeessnes 124
8.4.4.35 (0] oW IS 1SSy 101010 (S I 2 125
8.4.4.3.6 (0] o WIS 1SSy 10100 (S 125
8.4.5 YA Y (= L= (<010 125
8.4.5.0 (91100 [0 Tox 1 T NPT 125
8451 Cell POSItIONS BN PRBSES ... .ccveveeeterteeet ettt ettt eb e et eb e et eb e b s b e e ebesaeneeneas 126
8452 Il GAINS ...ttt b bbb e bt b e b e s E et eb s b e e e bt e b e seeb e s b et b e nb et eb e e b e e ebeereneeneas 127
85 (@00 01100 I el= | E= TSR 127
85.1 (1< 0= | TR 127
8.5.2 [ AN O o | =R 128
85.21 (0= 1IN o101 e -SSP 128
8.5.2.2 Cell QAINSANA PRBSES ... oo ieieiee et sa e et e e e s s e s re e te e teeteentessaesneesnnesseenseesenns 130
85.3 ! L O < | TR 130
8.5.3.1 (0= 1IN o101 e -SSP 130
8.5.3.2 Cell QAINS ANA PRBSES ... .eeiieiiecie e e e sae et e e e e s e s reeste e teenteessesnaesneesneesseenseesenns 131
8.6 (D F r= N o< | KRR 131
8.6.1 Clll POSITIONS ...ttt sttt b e bt h e bt b e s b et bt s b et bt s b e e e bt e b et e b e s e e st eb e s e et ebesb et ebe b e 131
8.6.2 Cell QAINS AN PRESES........e ettt ettt b et b e bbbt b e b se b e et b e s b e b b e 131
Annex A (informative): Simulated System PerforManCe..........coeevererereieieeeeeee s 132
Annex B (informative): Definition of channel profiles..........cooiiiiiniseee e 133
B.1 RobUuStNESSMOAES A, B, CANU D .....uoeiiiieie ettt ettt be e s e e e s s e e e e s s eabe e e s sabe e e s snres 133
B.2 RODUSINESS MOUE E ...ttt ettt e e e ettt e e e ettt e e eaet et e e eaasetesseaseeeseaaseeesssaseeessaseeeseaareeeseaanes 135
Annex C (informative): Example of mapping of logical framesto multiplex frames..................... 138
Annex D (normative): Calculation of the CRC WOId .......cooiveiiieieeeiie e 140
Annex E (informative): RF ProteCtioN FaLI0S........coveeeeeieieeieeieeiesie st 142
Annex F (informative): Alternative Frequency and announcement signalling.........cccoceeeveenenee. 143
(L I a1 (0o |8 [ox {0 [F PP STR 143
F.1 Possibilities of the Alternative Frequency Signalling feature...........ccoovveeve e e 143
F.2 Possibilities of the anNOUNCEMENT FEAIUMNE..........eieiieeeee e e et ee e e e e ee e e s eaeeesesreeeseasreeeseareeeseaanes 144
F.3 SDC dataentities overview for Alternative Frequency and announcement signalling..........ccccevee.. 146
F.4 SDC data entities and setup for alternative frequency Signalling.........ccccooeevverinenereieieeeee e 147
F.5 SDC dataentitiesand Setup for anNOUNCEMENE ...........cceieeieieeie et ens 147
F.6 Alternative frequency and announcement signalling - coding example...........cccoovevveieeveneceesie s, 149
Annex G (informative): Guidelinesfor receiver implementation...........ccccecveveeveiicceseece s 152
L2 O I 1110 o (Uox 110 o WU 152
G.1 Alternative Frequency checking and SWitChing (AFS) .......cccouiiririreieieenrese e 152
G.2  Station DUEONS FOr DRIM SEIVICES......cccveeeeeeeeeeeeeeeeeeeeseeeeeesaeeeeesaaeeeesaasseeessasseeessasseeeesasseeesasseeesaaseees 153
G.3 Seamless Alternative Frequency checking and Switching (AFS) ......c.ooovieecie e, 154
Annex H (informative): Service capacity and bit FateS........cccovvveevie e 157

ETSI



7 Final draft ETSI ES 201 980 V4.3.0 (2023-09)

Annex |: VOI .t 158
Annex J (informative): NUMDErS Of INPUL DITS.....oiiiciiee s 159
Annex K (informative): Simulcast transmission, alter nate sour ces and enhancement

SIONATING e 161
Annex L (informative): Pilot referenceillustrations.........covoeiererieieeieeeeese s 164
Annex M (informative): M SC configuration eXampPles...........cceerererenenereeeeee s 171
Annex N (informative): Signalling Warning/Alarm announCemMeNntsS.........cccecveveeveeieeseseeseseeinens 174
Annex O (normative): Inter pretation of schedulesfor Alternative Frequency Signalling.......... 175
Annex P (informative): TranSMIt QIVEr SITY ..o 177
Annex Q (informative): Seamless reCoNfiQUIaLiON ........ccoieririerieieeeee e 178
Annex R (informative): Seamless receiver switching between DRM, DAB, AM and FM

DFOAACASES. ... 180
RUL  OVEIVIBIW ..ttt bbbt E b e b e bt E bt e et b et b et b et e b e b en s 180
R.2 General network timing CONSIAEratiONS...........ceiuiiuiiiieiiiie e ese e st ee s reens 180
R.3  Network Synchronization FUIES............coeiiiiiiieeeee e 181
R.4  Receiver implementation FUIES. ..ot ne b e n s 182
R.5 Definition of broadcast Signal time refEreNCES.........covivieie i e 183
Annex S (informative): Combined transmission of DRM and FM .........cccccveeiiiiciese e 184
Annex T (informative): Assignment of Service identifierS ... 185
T.O  INEFOTUCTION ...ttt e bbbt e bt bt n et e bbb nn et n e nn e 185
T.1 DOMESLIC SEIVICES. ...ttt ettt ettt stttk et b e bt e bt e bbbt bbb st e et b et et et b et e b e en e 185
T.2  INEEINALTIONG] SEIVICES......ccuiitiiteieieeee ettt b et e et h bbb e b e s e e e e e st es e enene e nenne e 185
L 1S 0] Y S 186

ETSI



8 Final draft ETSI ES 201 980 V4.3.0 (2023-09)

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 Web server (https:/ipr.etsi.org/).

Pursuant to the ETSI Directivesincluding the ETSI IPR Policy, no investigation regarding the essentiality of IPRS,
including IPR searches, has been carried out by ETSI. No guarantee can be given as to the existence of other IPRs not
referenced in ETSI SR 000 314 (or the updates on the 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™ and LTE™ 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

Thisfinal draft ETSI Standard (ES) 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), and is now submitted for the ETSI standards Membership Approval
Procedure.

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' activities in the technical, legal,
programme-making and programme-exchange domains. The EBU has active membersin 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

Modal verbs terminology

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

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

The frequency bands used for broadcasting below 30 MHz are:
. Low Frequency (LF) band: from 148,5 kHz to 283,5 kHz, in ITU Region 1 [i.3] only;

. Medium Frequency (MF) band: from 526,5 kHz to 1 606,5 kHz, in ITU Regions 1 [i.3] and 3 [i.3] and from
525 kHz to 1 705 kHz in ITU Region 2[i.3];

. High Frequency (HF) band: a set of individual broadcasting bands in the frequency range 2,3 MHz to 27 MHz,
generally available on aWorldwide basis.

These bands offer unique propagation capabilities that permit the achievement of:

. large coverage areas, whose size and location may be dependent upon the time of day, season of the year or
period in the (approximately) 11 year sunspot cycle;

. portable and mobile reception with relatively little impairment caused by the environment surrounding the
receiver.

There isthus adesire to continue broadcasting in these bands, perhaps especially in the case of international
broadcasting where the HF bands offer the only reception possibilities which do not also involve the use of local
repeater stations.

However, broadcasting services in these bands:
. use anal ogue techniques;
e  aresubject to limited quality;

. are subject to considerable interference as aresult of the long-distance propagation mechanisms which prevail
in this part of the frequency spectrum and the large number of users.

Asadirect result of the above considerations, thereis a desire to effect atransfer to digital transmission and reception
techniquesin order to provide the increase in quality which is needed to retain listeners who, increasingly, have awide
variety of other programme reception media possibilities, usually already offering higher quality and reliability.

In order to meet the need for adigital transmission system suitable for usein all of the bands below 30 MHz, the Digital
Radio Mondiale (DRM) consortium was formed in early 1998. The DRM consortium is a non-profit making body
which seeks to develop and promote the use of the DRM system worldwide. Its members include broadcasters, network
providers, receiver and transmitter manufacturers and research institutes. More information is available from their
website (http://www.drm.org/).

In March 2005, the DRM Consortium voted at its General Assembly to embark on extending the capability of the DRM
system to provide digital radio services at higher transmission frequencies. This range includes:

. 47 MHz to 68 MHz (Band I) alocated to anal ogue television broadcasting;
. 65,8 MHz to 74 MHz (OIRT FM band);

. 76 MHz to 90 MHz (Japanese FM band);

. 87,5 MHz to 107,9 MHz (Band Il) allocated to FM radio broadcasting;

. 174 MHz to 240 MHz (Band I11) alocated to digital broadcasting.

This extension completes the family of digital standards for radio broadcasting.
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1 Scope

The present document gives the specification for the Digital Radio Mondiale (DRM) system for digital transmissionsin
the broadcasting bands below 300 MHz.

With respect to the previous published version, the present document adds |oudness metadata provision and removes
certain options from coding parameters for xHE-AAC audio.

2 References

2.1 Normative references

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

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

NOTE: While any hyperlinksincluded in this clause were valid at 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] I SO/IEC 14496-3: "Information technology - Coding of audio-visual objects - Part 3: Audio”.

2] ETSI EN 300 401: "Radio Broadcasting Systems; Digital Audio Broadcasting (DAB) to mobile,
portable and fixed receivers'.

[3] ISO/IEC 10646: "Information technology -- Universal Coded Character Set (UCS)".

[4] I SO 639-2: "Codes for the representation of hames of languages - Part 2: Alpha-3 code".

[5] 1SO 3166 (all parts): "Codes for the representation of names of countries and their subdivisions'.

[6] I SO/IEC 8859-1: "Information technology - 8-bit single-byte coded graphic character sets - Part 1:
Latin aphabet No. 1".

[7] ETSI TS 101 968: "Digital Radio Mondiale (DRM); Data applications directory".

[8] I SO/IEC 23003-4: "Information technology - MPEG audio technologies - Part 4: Dynamic Range
Control".

[9] I SO/IEC 23003-1: "Information technology - MPEG audio technologies - Part 1: MPEG
Surround".

[10] | SO/IEC 23003-3: "Information technology - MPEG audio technologies - Part 3: Unified speech

and audio coding".

[11] ETSI TS 126 290: "Digital cellular telecommunications system (Phase 2+) (GSM); Universal
Mobile Telecommunications System (UMTS); LTE; 5G; Audio codec processing functions,
Extended Adaptive M ulti-Rate - Wideband (AMR-WB+) codec; Transcoding functions (3GPP

TS26.290)".

[12] IEC 62106: "Radio Data System (RDS) - VHF/FM sound broadcasting in the frequency range
from 64,0 MHz to 108,0 MHZ".

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

[14] ETSI TS103 176: "Digital Audio Broadcasting (DAB); Rules of implementation; Service

information features'.
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[15] ETSI TS 102 980: "Digital Audio Broadcasting (DAB); Dynamic Label Plus (DL Plus);
Application specification”.
[16] ETSI TS103 771: "Digital Radio Mondiale (DRM); Regional profiles'.
[17] Unicode® standard.
[18] Unicode® bidirectional algorithm, UAX#9.
2.2 Informative references

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

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

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

[i.1] Recommendation ITU-R BS.1615: "Planning parameters' for digital sound broadcasting at
frequencies below 30 MHZz".
[i.2] Recommendation ITU-R BS.1660: "Technical basis for planning of terrestrial digital sound
broadcasting in the VHF band".
[i.3] ITU Radio Regulations.
[i.4] Recommendation ITU-R BS.1770-4: " Algorithms to measure audio programme loudness and true-
peak audio level".
3 Definition of terms, symbols, abbreviations and
conventions
3.1 Terms

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

cell: sine wave portion of duration -I; transmitted with a given amplitude and phase and corresponding to a carrier
position
NOTE: Each OFDM symbol isthe sum of K such sine wave portions equally spaced in frequency.

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

Fast Access Channel (FAC): channel of the multiplex data stream which contains the information that is necessary to
find services and begin to decode the multiplex

kbit/s: kilo bits per second (1 000 bits per second)
logical frame: data contained in one stream during 400 ms or 100 ms

Main Service Channe (M SC): channel of the multiplex data stream which occupies the magjor part of the transmission
frame and which carries al the digital audio services, together with possible supporting and additional data services

mod: modulo operator

NOTE: (xmody) =z wherey>0,suchthatx=qy+z qisanintegerand0<z<y.
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multiplex frame: logical frames from all streams form a multiplex frame
NOTE: Itistherelevant basisfor coding and interleaving.

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

reserved for future addition (rfa): bits with this designation are set to zero
NOTE: Receivers need not decode these hits.
reserved for futureuse (rfu): bits with this designation are set to zero

NOTE: Receivers need to check these bitsin order to determine the valid status of the other fields in the same
scope.

Service Description Channel (SDC): channel of the multiplex data stream which gives information to decode the
services included in the multiplex

NOTE: The SDC aso provides additional information to enable areceiver to find alternative sources of the same
data.

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

transmission frame: number of consecutive OFDM symbols, whereby the first OFDM symbol contains the time
reference cells

transmission super frame: set of consecutive transmission frames, whereby the first OFDM symbols contain the SDC
block

UEP profile: combination of protection levels and lengths of higher protected parts for unequal error protection

3.2 Symbols

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

E[] expectation value of the expression in brackets

fo reference frequency of the emitted signal

K number of active carriersin the OFDM symbol

K max carrier index of the upper active carrier in the OFDM signal

K min carrier index of the lower active carrier in the OFDM signal

Lyvux number of input bits per multiplex frame for the multilevel encoding

Nyux number of MSC cells (QAM symbols) per multiplex frame

T elementary time period, equal to 83Y3 s (1/12 kHz)

T; duration of the transmission frame

Ty duration of the guard interval

Ts duration of an OFDM symbol

Ty duration of the transmission super-frame built from the set of transmission frames
T duration of the useful (orthogonal) part of an OFDM symbol, excluding the guard interval
X* complex conjugate of value X

[ round towards plus infinity

|_ J round towards minus infinity
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3.3 Abbreviations

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

AAC Advanced Audio Coding

ACELP Algebraic Code Excited Linear Prediction
AF Audio Frequency

AFS Alternative Frequency Switching

AM Amplitude Modulation

AMR-WB Adaptive Multi-Rate WideBand

AMSS Amplitude Modulation Signalling System
AWGN Additive White Gaussian Noise

BER Bit Error Rate

CA Conditional Access

cC Country Codes

CCIR Comité Consultatif International des Radio-communications
Cl Continuity Index

CIRAF Conferencia Internacional de Radiodifusion por Altas Frecuencias
CIN Carrier to Noise

CRC Cyclic Redundancy Check

DAB Digital Audio Broadcasting

dBFS deciBels Full Scale

DC Direct Current

DL Dynamic Label

DRM Digital Radio Mondiale

DSB Double SideBand

ECC Extended Country Code

EEP Equal Error Protection

EP Error Protection

ER Error Robust

EW East West

FAC Fast Access Channel

FEC Forward Error Correction

FIG Fast Information Group

FM Frequency Modulation

HCR Huffman Codeword Reordering

HE-AAC High Efficiency AAC

HF High Frequency

HFCC High Frequency Coordination Committee
ID I dentification

1dLQ Identifier List Qualifier

IFFT Inverse Fast Fourier Transform

ILS International Linkage Set

ISO International Organization for Standardization
LA Linkage Actuator

LF Low Frequency

LKFS Loudness, K-weighted, relative to nominal Full Scale
LOS Line-Of-Sight

LRI Left-to-Right I solate

LSb Least Significant bit

LSN Linkage Set Number

LTO Loca Time Offset

LTR Left-To-Right

MDCT Modified Discrete Cosine Transform

MDI Multiplex Distribution Interface

MF Medium Fregquency

MJD Modified Julian Date

MPEG Moving Picture Experts Group

MPS MPEG Surround

MSh Most Significant bit

MSC Main Service Channel
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MW Medium Wave

NS North South

OFDM Orthogonal Frequency Division Multiplexing
OIRT Organization Internationale de Radiodiffusion et de Télévision
PDI Pop-Directional-Isolate

PDS Power Density Spectrum

PI Programme Identifier

PNS Perceptual Noise Substitution

PPI Padded Packet Indicator

PRBS Pseudo-Random Binary Sequence
PS Parametric Stereo

QAM Quadrature Amplitude Modulation
QMF Quadrature Mirror Filter

RDS Radio Data System

RF Radio Frequency

rfa reserved for future addition

rfu reserved for future use

RLI Right-to-Left |solate

RM Robustness Mode

RS Reed-Solomon

RTL Right-To-Left

RVLC Reversible Variable Length Coding
SAC Spatial Audio Coding

SBR Spectral Band Replication

SDC Service Description Channel

SFN Single Frequency Network

Sl Side Information

Sld Service Identifier

SNR Signal to Noise Ratio

SSB Single SideBand

SW Short Wave

TCX Transform Coded eXcitation

TES Temporal Envelope Shaping

TNS Temporal Noise Shaping

TSD Transient Steering Decorrelator
UEP Unequal Error Protection

uimsbf unsigned integer most significant bit first
UK United Kingdom

us United States

USAC Unified Speech and Audio Coding
uTC Co-ordinated Universal Time

UTF Unicode Transformation Format
VCB11 Virtual Codebooks for Codebook 11
VHF Very High Fregquency

VSB Vestigia SideBand

WSSUS Wide Sense Stationary Uncorrelated Scattering model
XHE-AAC eXtended HE-AAC

XOR eXclusive OR

3.4 Conventions

Unless otherwise stated, the following convention, regarding the order of bits within each step of processing is used:
. in figures, 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 numerical fields, the Most Significant bit (MSb) is considered to be first and denoted by the higher number.
For example, the M Sb of asingle byte is denoted "b7" and the Least Significant bit (L Sb) is denoted "b0";

. in vectors (mathematical expressions), the bit with the lowest index is considered to be first.
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4 General characteristics

4.1 System overview

The DRM system is designed to be used at any frequency below 300 MHz, with variable channelization constraints and
propagation conditions throughout these bands. In order to satisfy these operating constraints, different transmission
modes are available. A transmission mode is defined by transmission parameters classified in two types:

. signal bandwidth related parameters;
e transmission efficiency related parameters.

Thefirst type of parameters defines the total amount of frequency bandwidth for one transmission. Efficiency related
parameters allow atrade-off between capacity (useful bit rate) and ruggedness to noise, multipath and Doppler.

4.2 System architecture

This clause gives a general presentation of the system architecture, based on the synoptic diagram of figure 1, which
gives reference to the clauses defining the individual parts of the system.

Figure 1 describes the general flow of different classes of information (audio, data, etc.) and does not differentiate
between different services that may be conveyed within one or more classes of information. A detailed description on
the distribution of services onto those classes can be found in clause 6.
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