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CHARACTERISTICS OF  DAB RECEIVERS 

 
FOREWORD 

1 )  The  I n ternati onal  E l ectrotechn ical  Commissi on  ( I EC)  i s  a  worl dwide  organ izati on  for s tandard i zati on  compri s i ng  
a l l  nati onal  e l ectrotechn ical  commi ttees  ( I EC  National  Commi ttees) .  The  ob ject  of I EC  i s  to  promote  
i n ternati onal  co-operati on  on  a l l  q uesti ons  concern ing  standard i zati on  i n  the  e l ectri cal  and  e l ectron ic  fi e l ds .  To  
th i s  end  and  i n  add i ti on  to  other acti vi ti es ,  I EC  publ i shes  I n ternati onal  S tandards,  Techn ica l  Speci fi cati ons ,  
Techn ica l  Reports ,  Publ i cl y Avai l abl e  Speci fi cati ons  (PAS)  and  Gu i des  (hereafter referred  to  as  “ I EC  
Publ i cati on (s)” ).  The i r preparati on  i s  en trusted  to  techn ical  commi ttees;  any I EC  Nati onal  Commi ttee  i n terested  
i n  the  sub j ect d eal t  wi th  may parti ci pate  i n  th i s  preparatory work.  I n ternati onal ,  g overnmen tal  and  non -
governmen ta l  organ izati ons  l i a i s i ng  wi th  the  I EC a l so  parti ci pate  i n  th i s  preparati on .  I EC  col l aborates  cl osel y 
wi th  the  I n ternati onal  Organ izati on  for Standard izati on  ( I SO)  i n  accordance  wi th  cond i ti ons  d eterm ined  by 
ag reement between  the  two  organ izati ons.  

2 )  The  formal  deci s ions  or ag reemen ts  of I EC  on  techn ical  matters  express,  as  nearl y as  poss ib l e,  an  i n ternati onal  
consensus  of op i n i on  on  the  re l evan t  sub jects  s i nce  each  techn ical  commi ttee  has  represen tati on  from  a l l  
i n terested  I EC  Nati onal  Commi ttees.  

3 )  I EC  Publ i cati ons  have  the  form  of recommendati ons  for i n ternati ona l  u se  and  are  accepted  by I EC  Nati onal  
Commi ttees  i n  that  sense.  Wh i l e  a l l  reasonab l e  efforts  are  made  to  ensu re  that  the  techn ica l  con ten t  of I EC  
Publ i cati ons  i s  accu rate,  I EC  cannot be  hel d  responsibl e  for the  way i n  wh i ch  they are  used  or for any 
m is in terpretati on  by any end  u ser.  

4 )  I n  order to  promote  i n ternational  u n i form i ty,  I EC  Nati onal  Commi ttees  undertake  to  appl y I EC  Publ i cati ons  
transparen tl y to  the  maximum  exten t possi b l e  i n  the i r nati onal  and  reg i onal  publ i cati ons.  Any d i vergence  
between  any I EC  Publ i cati on  and  the  correspond i ng  nati onal  or reg ional  pub l i cati on  shal l  be  cl earl y i nd i cated  i n  
the  l a tter.  

5)  I EC  i tse l f does  not  provi de  any attestati on  of con form i ty.  I ndependen t  certi fi cati on  bod ies  provi de  conform i ty 
assessmen t services  and ,  i n  some  areas,  access  to  I EC  marks  of con form i ty.  I EC  i s  not  responsibl e  for any 
services  carri ed  ou t  by i ndependen t  certi fi cati on  bod i es .  

6)  Al l  u sers  shou l d  ensu re  that  they have  the  l atest ed i ti on  of th i s  publ i cati on .  

7)  N o  l i abi l i ty shal l  a ttach  to  I EC  or i ts  d i rectors,  employees,  servan ts  or agen ts  i ncl ud i ng  i nd i vi dual  experts  and  
members  of i ts  techn i cal  commi ttees  and  I EC  Nati onal  Commi ttees  for any persona l  i n j u ry,  property d amage  or 
other damage  of any natu re  whatsoever,  whether d i rect  or i n d i rect,  or for costs  ( i n cl ud i ng  l ega l  fees)  and  
expenses  ari s i ng  ou t  of the  publ i cati on ,  use  of,  or re l i ance  upon ,  th i s  I EC  Publ i cati on  or any other I EC  
Publ i cati ons.  

8)  Atten tion  i s  d rawn  to  the  Normative  references  ci ted  i n  th i s  publ i cati on .  U se  of the  referenced  publ i cati ons  i s  
i nd i spensabl e  for the  correct appl i cati on  of th i s  pub l i cati on .  

9)  Atten ti on  i s  d rawn  to  the  poss ib i l i ty that  some  of the  e l emen ts  of th i s  I EC  Publ i cati on  may be  the  subj ect  of 
paten t ri gh ts .  I EC  shal l  not  be  he l d  responsibl e  for i den ti fyi ng  any or a l l  such  paten t  ri gh ts .  

I n ternational  Standard  IEC  621 04  has  been  prepared  by techn ical  area  1 ,  Terminals  for 
aud io, video  and  data  services  and  conten ts,  of I EC  techn ical  commi ttee  1 00:  Aud io,  video  and  
mu l timed ia  systems  and  equ ipment.  

Th is  th i rd  ed i tion  cancels  and  replaces  the  second  ed i tion  publ ished  i n  2003.  Th is  ed i tion  
consti tu tes  a  techn ical  revision .  

The  main  changes  wi th  respect to  the  previous  ed i tion  are  as  fol lows.  

•  The  document has  been  updated  i n  l i ne  wi th  the  development of the  DAB  system,  and  i n  

particu lar the  in troduction  of DAB+  aud io  services  (see  ETSI  TS  1 02  563). 1   

•  Requ i rements  for d isplays,  text and  data  appl ications  have  been  i n troduced  to  reflect  
market trends.  

___________ 

1   For an  overview of the  DAB  standards,  see  ETSI  TR 1 01  495.  
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•  Add i tional  test methods  have  been  i n troduced  to  a l low R.F.  measurements  to  be  made  on  
receivers  wi th  i n tegrated  an tennas  and /or no  external  BER i nd icators  by using  an  acoustic 
impai rment method .  

•  C lause  6  has  been  updated  to  reflect the  development of the  market and  to  provide  better 
gu idance  for the  implementation  of optional  features.  

The  text of th is  standard  i s  based  on  the  fol l owing  documents:  

FDIS  Report  on  voti ng  

1 00/2502/FDIS  1 00/2541 /RVD  

 
Fu l l  i n formation  on  the  voting  for the  approval  of th is  standard  can  be  found  in  the  report on  
voting  i nd icated  i n  the  above  table.  

Th is  publ ication  has  been  drafted  i n  accordance  wi th  the  ISO/IEC  Di rectives,  Part 2 .  

The  commi ttee  has  decided  that the  con tents  of th is  publ ication  wi l l  remain  unchanged  un ti l  
the  stabi l i ty date  i nd icated  on  the  I EC websi te  under "h ttp: //webstore. iec.ch"  i n  the  data  
related  to  the  speci fic publ ication .  At th is  date,  the  publ ication  wi l l  be  

•  reconfi rmed ,  

•  wi thdrawn ,  

•  replaced  by a  revised  ed i tion ,  or 

•  amended .  

 

A b i l i ngual  version  of th is  publ ication  may be  i ssued  at a  l ater date.  
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CHARACTERISTICS OF  DAB RECEIVERS 
 
 
 

1  Scope 

Th is  I n ternational  Standard  describes  the  d ig i ta l  aud io  broadcasting  (DAB)  receiver 
characteristics  for consumer equ ipment i n tended  for terrestria l  and  cable  reception  operating  
i n  VHF  band  I I I .  Ded icated  receivers  for speci fic appl ications  are  not wi th in  the  scope  of th is  
standard .  Th is  standard  describes  the  characteristics  for d i fferen t classes  and  categories  of 
DAB  receivers  such  as  standard  and  mu l timed ia  receivers  and  domestic,  au tomotive  and  
adapter receivers.  

2  Normative references  

The  fol lowing  documents,  i n  whole  or i n  part,  are  normatively referenced  i n  th is  document and  
are  i nd ispensable  for i ts  appl ication .  For dated  references,  on ly the  ed i tion  ci ted  appl ies.  For 
undated  references,  the  l atest ed i tion  of the  referenced  document ( i nclud ing  any 
amendments)  appl ies.  

I EC  601 69-1 0,  Radio-frequency connectors – Part 10:  R.F.  coaxial connectors with  inner 
diameter of outer conductor 3 mm (0, 12 in)  with  snap-on coupling – Characteristic impedance 
50 ohms (Type SMB)  

I EC  6031 5-1 ,  Methods of measurement on radio receivers for various classes of emission – 
Part 1 :  General considerations and methods of measurement,  including audio-frequency 
measurements  

I EC  6031 5-4,  Methods of measurement on  radio receivers for various classes of emission – 
Part 4:  Receivers for frequency-modulated sound-broadcasting emissions  

I EC  60958-3,  Digital audio interface – Part 3:  Consumer applications  

I EC  61 1 69-2: 2007,  Radio-frequency connectors – Part 2:  Sectional specification – Radio 
frequency coaxial connectors of type 9,52  

I EC  61 1 69-24,  Radio-frequency connectors – Part 24: Sectional specification – Radio 
frequency coaxial connectors with  screw coupling,  typically for use in  75 ohm cable networks 
(type F)  

I EC  61 606  (a l l  parts),  Audio and audiovisual equipment – Digital audio parts – Basic 
measurement methods of audio characteristics  

I EC  61 938,  Multimedia  systems – Guide to the recommended characteristics of analogue 
interfaces to achieve interoperability 

I EC  621 06:2009,  Specification of the radio data  system (RDS)  for VHF/FM sound 
broadcasting in  the frequency range from 87, 5 MHz to 108, 0 MHz  

I SO/IEC  1 0646,  Information technology – Universal Coded Character Set (UCS)  

I SO/IEC 1 1 1 72-3,  Information technology – Coding of moving pictures and associated audio 
for digital storage media at up to about 1 , 5 Mbit/s – Part 3:  Audio  
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I SO/IEC 1 381 8-3,  Information technology – Generic coding of moving pictures and 
associated audio information – Part 3:  Audio  

I SO/IEC  1 4496-3  Information technology – Coding of audio-visual objects – Part 3: Audio  

ISO/IEC 23003-1 :2007,  Information technology – MPEG audio technologies – Part 1 :  MPEG 
Surround 

I SO  20860-1 ,  Road vehicles −  50 ohms impedance radio frequency connection system 

interface −  Part 1 :  Dimensions and electrical requirements  

ETSI  EN  300  401 : 2006,  Radio Broadcasting Systems; Digital Audio Broadcasting (DAB)  to 
mobile,  portable  and fixed receivers  

ETSI  EN  301  234,  Digital Audio Broadcasting (DAB);  Multimedia Object Transfer (MOT)  
protocol 

ETSI  TS  1 01  498,  Digital Audio Broadcasting (DAB);  Broadcast Website  

ETSI  TS  1 01  499,  Digital Audio Broadcasting (DAB); SlideShow; User Application 
Specification  

ETSI  TS  1 01  756,  Digital Audio Broadcasting (DAB);  Registered Tables 

ETSI  TS  1 01  757,  Digital Audio Broadcasting System (DAB); Conformance Testing for DAB 
Audio  

ETSI  TS  1 02  371 ,  Digital Audio Broadcasting (DAB); Digital Radio Mondiale  (DRM); 
Transportation and Binary Encoding Specification for Service and Programme Information 
(SPI)  

ETSI  TS  1 02  428,  Digital Audio Broadcasting (DAB);  DMB video service;  User Application 
Specification  

ETSI  TS  1 02  563,  Digital Audio Broadcasting (DAB); Transport of Advanced Audio Coding 
(AAC)  audio  

ETSI  TS  1 02  652,  Digital Audio Broadcasting (DAB);  Intellitext;  Application speci fication  

ETSI  TS  1 02  81 8,  Hybrid Digital Radio (DAB,  DRM,  RadioDNS); XML Specification for 
Service and Programme Information (SPI)  

ETSI  TS  1 02  979,  Digital Audio Broadcasting (DAB); Journaline;  User application 
specification  

ETSI  TS  1 02  980,  Digital Audio Broadcasting (DAB);  Dynamic Label Plus (DL Plus) ;  
Application specification 

ETSI  TS  1 03  1 76,  Digital Audio Broadcasting (DAB); Rules of implementation; Service 
information features  

COST 207,  Digital Land Mobile  Radio Communications – COST 207,  Commission  of the  

European  Commun i ties,  F inal  Report,  1 4  March  1 984  −  1 3  September 1 988,  Office  for Officia l  
Publ ications  of the  European  Communi ties,  Luxembourg , 1 989  
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3  Terms and  defin i tions  

For the  purposes  of th is  document,  the  fol lowing  defin i ti ons  apply.  Other defin i tions,  
abbreviations  and  symbols  are  sole ly related  to  DAB  un less  stated  otherwise.  

3.1   
bi t  error rate  
BER 
ratio  of the  number of b i ts  received  i nverted  to  the  total  number of b i ts  sen t 

3.2   
DAB  receiver 
receiver i n tended  to  receive  and  decode  s ignals  transmi tted  accord ing  to  the  DAB system  
speci fication  ETSI  EN  300  401  

Note  1  to  en try:  F i gu re  1  shows  an  example  of a  fu ncti ona l  b l ock d i ag ram  of a  DAB  receiver accord i ng  to  
ETS I  EN  300  401  ( for i n formati on  on l y) .  

3.3   
standard  radio  receiver 
DAB  receiver i n tended  to  present aud io  programmes  wi th  at l east an  a lphanumeric d isplay 

3.4  
mu ltimedia  receiver 
DAB receiver i n tended  to  present aud io  programmes and  data  appl ications  wi th  a  colour 

d isplay of at l east (320  ×  240)  p ixels  

3.5   
min imum requ irement 
l owest value  that a  DAB  receiver shou ld  fu l fi l  i n  order to  be  cal l ed  a  DAB  receiver 

Note  1  to  en try:  I t  takes  i n to  accoun t l ow-cost  receivers.  

3.6   
DAB  service 
service  i n  wh ich  the  primary service  component i s  encoded  in  a  stream  aud io  sub-channel  
accord ing  to  ETSI  EN  300  401 : 2006,  C lause  7  

3.7   

DAB+  service  
service  i n  wh ich  the  primary service  component i s  encoded  in  a  stream  aud io  sub-channel  
accord ing  to  ETSI  TS  1 02  563  

3.8   
DMB  service 
service  in  wh ich  the  primary service  component i s  encoded  in  a  stream  data  sub-channel  
accord ing  to  ETSI  TS  1 02  428  

3.9   
data  service  
service  i n  wh ich  the  primary service  component i s  encoded  i n  a  stream  data  or packet data  
sub-channel  

3.1 0   
capacity un i t  
CU  
smal lest addressable  portion  of a  DAB  mu l tip lex 
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3.1 1   
dynamic label  
DL 
text message  from  the  broadcaster for d isplay on  receivers  

3.1 2   
fast information  group 
FIG  
signal l ing  i n formation  from  the  broadcaster wh ich  i s  used  by the  receiver 

3.1 3   
MPEG  surround  
system  provid ing  mono  and  stereo  compatib le  cod ing  of su rround  aud io  

3.1 4  
onset of impairment 
OOI  
poin t at  wh ich  aud io  impai rments  reach  a  th reshold  of th ree  per 1 0  s  l i sten ing  period  
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Key  The  numbers  i n  the  corners  refer to  b l ocks.  

NOTE  B l ock 8  i s  opti onal ,  b l ock 9  i s  not part  of the  DAB  rece iver.  

Figure  1  – Example  of a  functional  block d iagram  of a  DAB receiver 
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4 Basic implementation  and  functional  performance requ irements  

4.1  Automatic  mode  selection  

4. 1 . 1  General  

Four d i fferen t transmission  modes  are  defined :  modes  I ,  I I ,  I I I  and  I V.  Rad iofrequency 
characteristics  are  described  i n  Clause  1 5  of ETSI  EN  300  401 : 2006.  

The  modes  can  be  detected  by checking  the  fol l owing  re levant parameters  of the  DAB  s ignal :  
the  frame  duration ,  nu l l -symbol  duration  and  carrier spacing .  

4.1 .2  Requ irements  

The  receiver shal l  detect the  mode  of the  DAB  s ignal  and  swi tch  to  the  appropriate  reception  
mode.  

4.2  Frequency bands  

The  receiver shal l  provide  reception  of at l east one  DAB  ensemble,  i n  the  fol lowing  r. f.  band :  

Band  I I I :  1 74  MHz to  240  MHz 

Cable  and  other speci fic requ i rement receivers  may a lso  provide  reception  i n  other r. f.  bands.  

The  cen tre  frequencies  are  g iven  in  Annex A.  The  receiver shou ld  be  able  to  correctly deal  

wi th  transmi tter frequency offsets  by up  to  ±1 /2  of the  carrier spacing .  

4.3  Channel  decoder 

4.3.1  Standard  receiver 

The  channel  decoder shal l  decode  at  l east one  sub-channel  and  shal l  be  capable  of decod ing :  

– when  con tain ing  a  DAB  service,  at l east 280  capaci ty un i ts;  

– when  con tain ing  a  DAB+  service  ,  at  l east 1 44  capaci ty un i ts.  

4.3.2  Mu ltimedia  receiver 

The  channel  decoder shal l  be  capable  of decod ing  at l east four sub-channels  s imu l taneously 
and  shal l  be  capable  of decod ing  at  l east 288  capaci ty un i ts.  

4.4 Service  selection  

4.4.1  General  

The main  service channel  (MSC) and  the  fast in formation  channel  (FIC)  carry the components 
and  mu l tiplex configuration  i n formation  (MCI )  respectively of the  services  wh ich  make  up  a  
DAB  ensemble.  

Each  service  has  one  or more  service  components.  Several  services  may be  carried  i n  one  

ensemble.  Service  components  may be  aud io  or data.  DAB,  DAB+ ,  DMB  and  data  services  a l l  
may be  present i n  the  same  ensemble.  

A user of a  DAB  receiver accesses  service  components  by selecting  a  service.  On ly services  
that con tain  a  primary service  component that the  receiver can  decode  shal l  be  presented  to  
the  user for selection .  
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4.4.2  Requ irements  

To gain  access  to  the  desi red  service,  the  receiver shal l  decode  the  MCI ,  make  the  
i n formation  avai lable  to  the  man-mach ine  i n terface  (MMI )  for selection ,  and  then  ou tpu t the  
selected  service.  Receivers  shal l  actively decode  and  act upon  changes  in  the  s ignal led  MCI .  

Selecting  a  service  wh ich  consists  of a  primary aud io  component wi th  associated  data  
appl ications  shal l  cause  the  data  appl ications  to  be  ou tpu t au tomatical l y (provided  the  
receiver has  the  appropriate  decoders),  whether carried  as  PAD  or as  a  secondary service  
component i n  packet mode,  wi th  or wi thout add i tional  FEC.  

I f a  device  supports  a  speci fic data  appl ication  type,  then  th i s  data  appl ication  type  shal l  be  
accessible  to  the  user whether s ignal led  as  PAD  (associated  to  an  aud io  programme),  as  a  
secondary service  component or as  a  stand -alone  data  service.  

For a  mu l timed ia  receiver,  service  selection  shal l  be  provided  by means  of a  service  gu ide  
popu lated  wi th  i n formation  from  received  service  and  programme in formation  (SPI ) .  

4.5 Receiver reactions  to  a  mu ltiplex reconfiguration  

I n formation  on  a  mu l tip lex reconfiguration  i s  provided  in  advance  to  the  receiver by the  use  of 
the  change  fl ags  and  occurance  change  fie ld  i n  F IG  0/0  and  other MCI  F IGs.  Th is  i n formation  
includes  the  fol lowing  parts:  

•  the  type  of a  forthcoming  mu l tip lex reconfiguration  (sub-channel ,  service,  both);  

•  the  time  when  the  receiver shal l  swi tch  accord ing  to  the  MCI  (occurance  change);  

•  the  next MCI .  

The  receiver shal l  fo l low the  mu l tip lex reconfiguration  seamlessly ( i . e .  wi th  no  aud ib le  arti facts,  
no  l oss  of synchron isation ,  nor that any user i n teraction  i s  needed ,  etc. )  even  i f:  

•  the  sub-channel  of the  curren tly decoded  service  component(s)  i s  changed  and /or the  
packet address  of a  packet mode  service  component i s  changed ;  

•  the  b i t  rate  and /or protection  level  i s  changed ;  

•  the  FEC level  i s  changed  (for packet mode  service  components) ;  

•  new service  components  are  added  or removed  (as  l ong  as  the  curren tl y decoded  service  
component i s  not removed).  

I n  cases  where  an  aud io  service  i s  no  longer avai lable,  a  su i table  i n formation  message  and  
aud io  s i l ence  shal l  be  presented  to  the  l i stener.  

I n  cases  where  an  aud io  secondary component i s  no  l onger avai l able,  the  correspond ing  
primary aud io  service  component shal l  be  presented  to  the  l i stener.  

4.6  Audio  decoder 

4.6.1  General  

The  aud io  decoder function  of a  DAB  receiver shal l  permi t the  decod ing  of DAB  and  DAB+  
services.  

The  aud io  decoder function  shal l  correctly hand le  aud io  streams  wi th  su rround  con ten t as  
described  in  I SO/IEC 23003-1 : 2007  (MPEG  surround).  Even  i f su rround  decod ing  i s  not  
supported ,  receivers  shal l  decode  such  aud io  streams  as  regu lar mono  or stereo con ten t 
wi thout any mal function .  
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4.6.2  DAB services  

The  aud io  decoder shal l  conform  to  the  subset of I SO/IEC  1 1 1 72-3  as  defined  in  
ETSI  EN  300  401 .  The  conformi ty i s  described  i n  ETSI  TS  1 01  757.  The  aud io  decoder shou ld  
i nclude  an  error concealment method  wh ich  may be  based  on  the  scale  factor-cycl ic 
redundancy check (ScF-CRC)  as  defined  wi th in  ETSI  EN  300  401 .  I f,  for any reason ,  the  data  
stream  cannot be  decoded ,  the  receiver shal l  mu te.  

The  aud io  part shal l  be  able  to  decode  DAB  bi tstreams  correspond ing  to  both  24  kHz and  
48  kHz sampl ing  frequencies.  

I t  shal l  comply wi th  I SO/IEC  1 1 1 72-3  and  ISO/IEC  1 381 8-3  (b i t-rates  above  256  kbi t/s  are  
optional ) .  

4.6.3  DAB+  services  

The  aud io  decoder shal l  conform  to  the  subset of I SO/IEC  1 4496-3  as  defined  in  
ETSI  TS  1 02  563  i nclud ing  the  error concealment function  in  Annex A.  I f,  for any reason ,  the  
data  stream  cannot be  decoded ,  the  receiver shal l  mu te.  

The  aud io  part shal l  be  able  to  decode  DAB+  b i tstreams  correspond ing  to  a l l  sampl ing  
frequencies  defined  i n  ETSI  TS  1 02  563.  

4.7  Automatic  switch ing  to  another ensemble  

I n  order to  a l low service  fol lowing  of a  particu lar DAB  service,  the  abi l i ty of an  au tomotive  
DAB receiver to  swi tch  au tomatical l y to  another ensemble  i s  mandatory.  Service  fol lowing  
shal l  be  as  described  in  ETSI  TS  1 03  1 76.  Receivers  shal l  acti vely decode  and  act upon  
changes  to  the  service  fol lowing  i n formation .  

4.8  Response to  conditional  access  (CA)  services  

4.8.1  General  

I n  DAB  some  service  components  belong ing  to  a  service  may be  i nd ividual l y encrypted  to  
make  these  components  i ncomprehensible  for unau thorized  users.  

4.8.2  Requ irements  for DAB receivers  without CA capabi l i ties  

These  receivers  shal l  not make  encrypted  service  components  avai lable  for selection .  

Special  care  shal l  be  taken  i n  the  transi tion  from  "unencrypted "  to  "encrypted" .  When  th is  
occurs  on  one  of the  selected  service  components,  the  receiver shal l  mu te  the  aud io  i n  the  
case  of an  aud io  component.  A data  component shal l  con tinue  to  be  decoded  depend ing  on  
the  capabi l i ties  of the  receiver.  I n  a l l  cases  where  the  encryption  has  changed ,  an  appropriate  
i nd ication  shal l  be  g iven .  

NOTE  CA capabi l i ti es  are  opti onal .  

4.9  Output for aud io  and  other services  

4.9.1  General  

The  DAB  system  provides  both  programme and  data  services.  

Programme services  are  comprised  of an  aud io  primary service  component and  optional l y 
add i tional  secondary service  components.  Each  aud io  service  component can  a lso  con tain  
programme associated  data  (PAD)  wh ich  i s  used  to  convey i n formation  in timately l i nked  to  the  
sound  programme i n  terms  of con tent and  synchron ization .  
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Data  services  comprise  non-aud io  primary service  components  and  may optional l y have  
add i tional  secondary service  components.  

4.9.2  Requirements  

The  DAB  receiver shal l  ou tpu t the  aud io  s ignal  to,  for example,  l oudspeakers  and /or provide  
other ou tpu ts  via  one  of the  i n terfaces  speci fied  i n  Clause  5.  

4.1 0  Display 

4. 1 0.1  Standard  receiver 

The  d isplay shal l  be  capable  of d i splaying  a l l  the  characters  from  the  "Complete  EBU  Latin  
based  repertoi re"  (=  0000  in  ETSI  TS  1 01  756).  

For s imple  d isplays  on ly (e. g .  starburst) ,  characters  shal l  be  d isplayed  i n  the  s impl i fi ed  form  
ind icated  in  ETSI  TS  1 01  756  (for example  by presenting  accented  characters  as  the  
unaccented  equ ivalen t) .  However,  manufacturers  shou ld  be  aware  that these  d isplays  may 
make  text un in tel l ig ib le  i n  many l anguages.  

4.1 0.2  Mu ltimedia  receiver 

The  d isplay shal l  be  capable  of d isplaying  a l l  the  characters  from  the  extended  RDS  character 
set (see  Table  E .2  of I EC  621 06:2009)  encoded  using  "Complete  EBU  Latin  based  repertoi re"  
(=  0000  i n  ETSI  TS  1 01  756),  " ISO/IEC  1 0646  using  UCS-2  transformation  format"  (=  01 1 0  i n  
ETSI  TS  1 01  756)  and  " I SO/IEC 1 0646  using  UTF-8  transformation  format"  (=  1 1 1 1  i n  
ETSI  TS  1 01  756).  

The  d isplay shal l  have  a  g raph ics  resolu tion  of at  l east (320  ×  240)  p ixels  and  a  colour depth  
of at l east 8  b i t.  

4.1 1  Text labels  

4. 1 1 .1  Standard  receiver 

The  receiver shal l  d i splay the  service  label  when  a  primary aud io  component i s  selected .  The  
receiver shal l  d i splay the  service  component l abel  when  a  secondary aud io  component i s  
se lected .  

Receivers  wh ich  have  a  d isplay wi th  more  than  one  row of characters  shal l  d isplay the  whole  
of the  dynamic l abel ,  when  con tained  wi th in  the  PAD  of the  tuned  service,  i n  a  readable  form.  
Whenever the  d isplay a l l ows  i t,  the  dynamic label  shou ld  be  presented  i n  i ts  en ti rety wi thout 
scrol l i ng .  

The  dynamic l abel  shal l  be  decoded  even  i f other PAD  appl ications  (e. g .  S l i deShow)  are  
present.  

Au tomotive  receivers  wi th in  view of the  d river shal l  not an imate  or scrol l  the  dynamic l abel  by 
defau l t.  

Receivers  shal l  immed iately b lank the  dynamic l abel  when  a  "remove  l abel "  command  i s  
received .  

4.1 1 .2  Mu ltimedia  receiver 

I n  add i tion  to  the  requ i rements  for the  standard  receiver,  the  mu l timed ia  receiver shal l  decode  
and  present F IG  type  2  extended  l abels.  
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The  receiver shal l  decode  dynamic l abel  Plus  (see  ETSI  TS  1 02  980)  and  I n te l l i text (see  
ETSI  TS  1 02  652)  and  offer the  user the  option  of presenting  the  dynamic label  accord ing  to  
these  appl ications.  When  DLplus  i s  acti ve,  the  receiver shal l  on ly react to  the  dynamic l abel  
"remove  l abel "  command  when  the  dynamic l abel  i s  d isplayed  ( i . e .  DLplus  tag  i tems  do  not 
need  to  be  removed  i f cu rrently d isplayed).  

4.1 2  Data  appl ications  

4. 1 2.1  Standard  receiver 

No min imum  requ i rement.  

4.1 2.2  Mu ltimedia  receiver 

The  receiver shal l  i ncorporate  a  packet mode  decoder,  i nclud ing  add i tional  FEC decod ing  of 
the  sub-channel .  The  receiver shal l  i ncorporate  a  PAD  decoder.  The  receiver shal l  i ncorporate  
an  MOT decoder (ETSI  EN  301  234).  The  receiver shal l  i ncorporate  a  S l ideShow decoder 
(ETSI  TS  1 01  499).  The  receiver shal l  i ncorporate  an  SPI  decoder (ETSI  TS  1 02  81 8,  
ETSI  TS  1 02  371 ).  The  receiver shal l  i ncorporate  a  Journal ine  decoder (ETSI  TS  1 02  979).  

The  requ i rements  of service  selection  (see  4 . 4)  apply to  these  data  appl ications  ( i . e .  these  
data  appl ications  shal l  be  accessible  to  the  user whether s ignal led  as  PAD  (associated  to  an  
aud io  programme),  as  a  secondary service  component or as  a  stand -alone  data  service).  

The  receiver shal l  au tomatical l y decode  and  present the  S l ideShow appl ication  or the  
Journal ine  appl ication  when  an  aud io  service  i s  se lected  that i ncludes  these  appl ications,  
carried  e i ther i n  PAD  or as  secondary service  component i n  a  packet mode  sub-channel .  I f 
both  S l i deShow and  Journal ine  are  i ncluded ,  then  the  S l i deShow shal l  be  presented  
au tomatical l y and  the  user provided  wi th  means  to  select the  Journal ine  appl ication  i f i t  i s  not 
possible  to  present both  service  components  s imu l taneously on  screen .  

The  receiver shal l  a l low the  user to  access  the  SPI  con ten t.  

5 Interfaces  

5.1  General  

I f any of the  fol l owing  i n terfaces  are  appl ied ,  the  standard ized  versions  described  shou ld  be  
used .  

Ded icated  solu tions,  wh ich  do  not requ i re  connections  to  other standard  products,  may use  
special  i n terfaces.  

5.2  RF  input 

5.2 .1  General  

The  RF  i nput to  domestic receivers  and  au tomotive  receivers  may be  in  principle  

a)  an  an tenna  wh ich  couples  to  the  rad io  wave  – Node  “N ”  i n  F igure  1 ,  or 

b)  an  RF  connector node  “A”  i n  F igure  1 ,  where  the  an tenna  may be  d istan t from  the  receiver 
and  attached  to  the  RF  connector wi th  a  l ength  of cable,  or d i rectly attached  to  the  
connector.  

5.2.2  Domestic  and  portable  receivers  

An  an tenna  connector may or may not be  fi tted  to  domestic receivers;  i f fi tted ,  i t  shal l  be  as  
fol lows:  

Copyright International  Electrotechnical  Commission  



 –  1 8  – I EC  621 04:201 5  © I EC  201 5  

 

Type  F  female  75  Ω  per I EC  61 1 69-24  

or    

UHF  female  75  Ω  per I EC  61 1 69-2 : 2007  

 

5.2.3  Automotive  receivers  

5.2.3. 1  Antenna connection  

Receivers  shal l  be  fi tted  wi th  an  an tenna  connection  as  fol lows:  

RF  standard  core:  

Type  SMB  male  50  Ω  per I EC  601 69-1 0  

Headshel l ,  l atch :     

Type  Fakra  (SMBA)  wi th  l atch   per I SO  20860-1  

 

5.2.3.2  Automotive  active  antennas  

The  instal led  an tenna  performance  i s  cri tical  to  the  overal l  sensi tivi ty performance  DAB  
receiver.  I n  order to  show a  mean ingfu l  performance,  an tenna  passive  gain  shal l  be  measured  
i n  a  representative  au tomotive  setting  over the  frequency band  speci fied  i n  the  product 
speci fication  at l east for three  frequencies,  and  d i rectional  performance  measured  i n  the  
horizon tal  polar response.  When  measured  wi th  a  supply vol tage  i n  the  range  7  V to  1 6  V,  th is  
i s  the  performance  requ i rement for an  au tomotive  an tenna  (see  Table  1 ) :  

Table  1  – Performance requ irement for an  automotive  active  antenna 

Parameter M in .  Typ  Max.  Un i ts  Comments  

Measured  wi th  LNA Suppl y 
vol tage,  VB  7, 0   1 6 , 0  V 

LNA shal l  operate  wi th  a  suppl y i n  
th i s  range  

Curren t  consumption  of the  LNA  50  80  mA at  1 4  V =  VB  

Rad io  frequency range  1 74   240  MHz  

Band  I I I  passive  ga in  averaged  
over m i n imum  24  hori zon ta l  po l ar 
po i n ts ,  a t  receiver end  of cab le .  

–2 , 9    dB i  

Equ ival en t  pass ive  gai n ;  E  fi e l d  
verti ca l .  Measured  at  a  maximum  of 
1 5°  ang l es  i n  a  hori zon tal  po l ar 
p l ane.  Measu red  at  l east a t  top,  m i d  
and  bottom  frequencies ,  speci fi ed  for 
operati on .  Resu l t  sha l l  be  the  
average  over a l l  angu lar and  
frequency poi n ts  measured .  

On  – Veh icl e  d i recti vi ty –  d rop  i n  
pass ive  gai n  at  any po lar angu lar 
i n terval  measuremen t  po in t.  

  1 0  dB  

Al l owable  peak to  peak dB  vari ati on  
i n  an tenna  recepti vi ty measured  at  
any measuremen t  poin t  re l ati ve  to  
the  average  passive  ga i n  of the  
hori zon ta l  pol ar response.  

Gai n  of the  LNA  5  to  1 2   dB   

LNA gai n  change  wi th  suppl y 
vol tage  

–2   +2  dB   

LNA gai n  vari ati on  wi th  

temperatu re ,  –40  °C  to  +70  °C  
–2   +3  dB   

N oi se  fi gu re,  NF    <1 , 5  dB   
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Parameter M in .  Typ  Max.  Un i ts  Comments  

Large-si gnal  to l erance  ( IM3)  at  two  
ou tpu t l evels ,  V

ou t
 

V
ou t
 >  1 1 2  dBµV 60  dB  I n termodu lati on  

Ou tpu t  impedance   50   Ω   

Retu rn  l oss,  S1 1  1 0    dB  Equ ival en t  to  VSWR <  2 , 0 : 1  

An tenna  connector 
I EC  601 69-1 0  

(SMB,  mal e  50  Ω)  

EMC  and  ESD  
Shal l  a t  l east meet  nati onal  EMC 
standards.  

 

5.3  Analogue audio  interface  (see  IEC  61 938)  

The  DAB  receiver may optional ly provide  an  i n terface/ou tput of the  selected  aud io  service  
component and /or an  external  i n terface/inpu t accord ing  to  I EC  61 938  (see  L,  K,  J  and  H  
respectively i n  F igure  1 ) .  

5.4 Dig i tal  aud io  interface  (see  IEC  60958-3)  

The  DAB  receiver may optional l y provide  an  i n terface/outpu t of the  selected  aud io  service  
component accord ing  to  I EC  60958-3  (see  C  i n  F igure  1 ) .  

6 Options  

6.1  General  

The  features  g iven  i n  6 . 2  to  6 . 5  are  not mandatory for DAB  receivers  bu t are  recommended .  

6.2  Service  l ists  

To ensure  the  user has  access  to  a  complete  set of services  from  wh ich  to  make  h is  selection ,  
i t  i s  necessary for the  receiver to  main tain  a  l i st  of user choices  that the  receiver supports,  for 
example  rad io  programmes  and  data  services.  A receiver presents  the  choices  i n  the  form  of 
a  l i st  us ing  the  service  l abels  and  service  component l abels.  

I n i tia l l y the  l i st  of user choices  shou ld  be  assembled  by a  receiver carrying  ou t a  service  
d iscovery rou tine.  An  example  wou ld  be:  

a)  a  fast frequency band  scan  to  d iscover DAB  ensembles;  

b)  tune  to  each  DAB  ensemble  i n  tu rn  and  acqu i re  the  l i st  of user choices.  I t  i s  recommended  
that the  F IC  decoder remains  synchron ised  for at l east two consecu tive  stable  repeti tions  
of the  l abel  i n formation  to  ensure  that a l l  essen tia l  service  in formation  i s  aqu i red .  

Special  care  shou ld  be  taken  to  ensure  that services  avai lable  on  more  than  one  ensemble  
are  added  to  the  l i st  correctly,  us ing  i n formation  such  as  s i gnal  strength ,  s ignal  qual i ty and  
service  fol l owing  in formation ,  and  that on ly one  choice  i s  presented  to  the  user.  The  l i st  of 
user choices  shou ld  be  main tained  from  in formation  gathered  from  each  tuned  ensemble,  
i nclud ing  the  i n troduction  of new services.  

The  presentation  of the  l i st  of user choices  may be  enhanced  by using  service  and  
programme in formation  when  avai l able.  The  i n formation  from  a l l  received  sources  shou ld  be  
combined  wi th in  the  receiver.  
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6.3  Display 

6.3.1  General  

I t  i s  recommended  in  order to  d isplay mean ingfu l  textual  i n formation  to  the  user,  that the  
m in imum  d imensions  of the  d isplay shou ld  be  2  rows  of 1 6  characters,  wi th  su fficien t 
character rendering  resolu tion  to  make  the  d isplay i n te l l i g ib le,  e . g .  b i tmapped  characters.  
Starburst d isplays  have  a  l im i ted  defin i tion  wh ich  means  reduced  i n te l l i g ibi l i ty for most 
l anguages  s ince  accents  cannot be  appl ied  to  characters  wh ich  i s  l i kely to  reduce  
acceptabi l i ty i n  those  markets.  

6.3.2  Service  labels  and  service  component labels  

I t  i s  recommended  that a l l  receiver types  use  the  l ong  l abel  defin i tion  (up  to  1 6  characters)  for 
l abels  i n  preference  to  the  short form  defin i tion  (up  to  8  characters).  

6.3.3  Dynamic label  

A receiver shou ld  correctl y hand le  the  dynamic l abel  formatting  character codes  when  present.  

I t  i s  recommended  that receivers  wi th  smal l  d i splays  shou ld  use  the  dynamic l abel  formatting  
character codes  Code  0A (hex)  and  Code  0B(hex)  to  i nd icate  a  preferred  l i ne  break and  end  
of head l ine  respectively.  

6.3.4 Signal  qual i ty ind icator 

I t  i s  recommended  that a  receiver shou ld  be  capable  of vi sual l y d isplaying  the  s i gnal  qual i ty 
and  a  standard ised  presentation  i s  suggested  here.  A standard ised  format wi l l  a id  a l l  users  to  
adopt the  feature  more  rapid ly,  because  the  format wi l l  become un iversal  and  fami l iar and  so  
users  wi l l  get more  value  from  i t.  

The  s ignal  qual i ty wi l l  be  calcu lated  from  the  BER measurement performed  on  the  MSC.  

The  d isplayed  s ignal  qual i ty i n formation  wi l l  have  an  update  rate  of at l east 2  Hz  so  that the  
user i s  presented  wi th  re lati vely real -time  in formation  i n  re lation  to  factors  that a l low 
optim isation  of the  s ignal  l evel ,  e . g .  posi tion ing  of receiver,  moving  an tenna,  or ad justing  RF  
feeds.  

For non-graph ical  user i n terfaces,  a  numerical  representation  using  th ree  d ig i ts  over the  
range  000  to  1 00,  where  1 00  =  h igh  s i gnal  qual i ty ( low BER)  i s  recommended .  

For g raph ical  user i n terfaces,  bar g raph  representation  i s  recommended ,  wi th  at l east 
8  segments  i n  a  l i ne  where  h igh  s ignal  qual i ty i s  to  the  ri gh t (horizon tal  orien tation )  or top  
(vertical  orien tation).  The  scal ing  shou ld  posi tion  the  1 0–4  Gaussian  BER mark between  30  %  
and  45  %  of the  fu l l  scale  posi tion ,  us ing  a  fi xed  “cursor”  ( i . e  toward  the  l eft-hand  s ide  or 
bottom  of the  g raph).  The  purpose  of th is  i s  to  make  the  zone  of marg inal  reception  more  
obvious  to  the  user.  

6.3.5  Audio  coding  information  

I t  i s  recommended  that the  receiver shou ld  not be  capable  of d i splaying  the  aud io  cod ing  
parameters  and  b i t-rate  i n formation  to  the  user.  
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6.4 Other receiver features  

6.4.1  Time  and  date  

Correct presentation  of the  time  and  date  requ i res  decod ing  of both  FIG  0/1 0  and  F IG  0/9  to  
provide  the  local  time  offset (LTO).  Both  the  long  form  and  short form  of the  time  fie ld  shou ld  
be  decoded .  

6.4.2  Service  fol lowing  

When  a  DAB  receiver i ncorporates  an  FM  tuner,  the  receiver shou ld  support service  fol lowing  
from  DAB  to  FM  and  vice  versa  accord ing  to  ETSI  TS  1 03  1 76.  A receiver wi l l  prefer d ig i ta l  
where  possib le.  

6.4.3  Announcements  

I n terruptions  to  the  tuned  programme from  aud io  announcements  are  on ly a l lowed  when  the  
received  FIG  0/1 8  provides  the  correct permissions,  i nclud ing  the  value  of the  ClusterI d .  The  
user i n terface  needs  to  provide  a  means  for the  user to  enable  and  d isable  d i fferen t 
announcement types.  

At the  end  of an  announcement,  the  receiver returns  to  the  previously tuned  programme.  

I f,  during  an  announcement,  the  s ignal  i s  l ost,  the  receiver shou ld  i n i tia l ly attempt to  recover 
the  announcement service  ( i nclud ing  veri fying  FIG  0/1 9  i n formation  to  determine  i f the  
announcement i s  sti l l  ongoing),  bu t after a  time  period  of,  for example,  5  s ,  shou ld  attempt to  
return  to  the  previously tuned  service.  

6.4.4 Dynamic range  control  (DRC)  

When  implemented  i n  au tomotive  receivers,  i t  i s  recommended  to  enable  the  feature  by 
defau l t.  

6.5  Data  features  

6.5.1  Journal ine  

Standard  receivers  wi th  a  screen  s ize  of at l east 2  rows  of 1 6  characters  may incorporate  a  
Journal ine  decoder by implementing  at  l east subclause  7. 1  of ETSI  TS  1 02  979.  Standard  
receivers  that can  on ly decode  one  sub-channel  are  on ly able  to  decode  a  PAD-based  
Journal ine  service  of the  tuned  aud io  service  or a  Journal ine  data  service,  whereas  those  wi th  
greater capabi l i ty are  a l so  able  to  decode  Journal ine  i n  a  secondary packet mode service  
component of the  tuned  aud io  service.  

Data  cach ing  shou ld  be  implemented  on  a l l  receiver p latforms  that have  su i table  cache  
memory avai l able.  I n  add i tion ,  persistent storage  can  be  used  to  improve  access  times  after 
tun ing  back to  previously received  Journal ine  services.  

I f supported  by receiver hardware,  the  fol lowing  Journal ine  features  can  be  implemented .  

a)  Text-to-speech  (on  devices  wi th  text-to-speech  eng ine).  Text-to-speech  functional i ty i s  
recommended  for mobi le  devices  l i ke  smartphones  or au tomotive  receivers.  Text-to-
speech  shou ld  a lso  be  used  on  Journal i ne  enabled  devices  that are  designed  for visual l y 
impaired  users.  The  qual i ty of text-to-speech  conversion  can  be  enhanced  by using  the  
optional  phonem  descriptions,  embedded  in  the  Journal ine  data  stream.  

b)  Phone  l i nks  for d i rect phone  cal l s  and  SMS l inks  for send ing  pre-formatted  SMS 
messages  (on  devices  wi th  te lephone  or VoIP).  

c)  h ttp  l i nks  (on  devices  wi th  Webbrowser and  I n ternet access,  l i ke  Smartphones,  PCs,  etc. ) .  
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d )  eMai l  l i nks  (on  devices  wi th  e-mai l  function  l i ke  Smartphones,  PCs,  etc. ) .  

e)  Location -based  content fi l ter ( l ocation -aware  devices).  The  l ocation  can  be  determined  by 
GPS  or other appl icable  methods.  

f)  Forward ing /processing  of address  in formation  (on  devices  wi th  navigation  or map  d isplay 
function).  

6.5.2  Broadcast websi te  (BWS)  

Broadcast websi te  may be  implemented  accord ing  to  ETSI  TS  1 01  498.  The  implementation  
shou ld  support the  unrestricted  PC profi le .  

6.5.3  TPEG  services  

When  implemented ,  the  appropriate  TISA gu idel ines  shou ld  be  fol lowed .  

7  M in imum  performance levels  and  measuring  methods  

7.1  General  conditions  

7. 1 . 1  General  – Publ ished  specifications  for receivers  

A comprehensive  speci fication  shal l  con tain  a l l  the  performance  values  i n  accordance  wi th  
Clause  7 .  Abbreviated  speci fications  may be  publ ished  i n  add i tion .  I n  both  cases,  the  
publ ished  values  of a l l  the  characteristics  shal l  be  measured  by the  methods  speci fied  here.  
There  shou ld  be  a  statement to  that effect i n  the  text or footnotes  of the  measuring  resu l ts.  
For example,  th is  m ight read  "measured  i n  accordance  wi th  I EC  621 04".  Al l  measuring  resu l ts  
shal l  be  publ i shed  for a l l  frequency bands  covered .  

7.1 .2  Power supply 

The  power supply shal l  be  i n  accordance  wi th  I EC 6031 5-1 .  

7.1 .3  Atmospheric  conditions  

The  atmospheric cond i tions  for measurement shal l  be  wi th in  the  ranges:  

Ambient temperature:  1 5  °C  to  35  °C  

Relati ve  humid i ty:  25  %  to  75  %  

Atmospheric pressure:  86  kPa  to  1 06  kPa  

 
For further i n formation ,  see  IEC  60068-1 ,  I EC  60721  and  I EC Gu ide  1 06.  

7.1 .4 BER measurement condi tions  

The  b i t-error ratio  (BER)  shal l  be  measured  at  the  receiver's  convolu tional  decoder ou tpu t,  
such  as  "E"  i n  F igure  1 .  During  the  measurement,  the  receiver shou ld  remain  synchron ized .  
Un less  otherwise  noted ,  BER measurements  shal l  be  performed  i n  the  MSC,  using  an  equal  
error protection  (EEP)  sub-channel  wi th  code  rate  1 /2 .  

Any known  d ig i tal  pattern  wi th  a  l eng th  of more  than  one  symbol  can  be  used  as  test 
sequence.  For example,  e i ther a l l  zeros  or a  test pattern  conforming  to  
I TU -T Recommendation  O. 1 51  wou ld  be  su i table.  
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7.1 .5  Acoustic  onset of impairment (OOI)  measurement condi tions  

For receivers  wi thou t access  to  the  i n ternal  nodes  for BER data  measurements  over wi res,  e. g .  
i n tegrated  receivers  where  on ly an  acoustic ou tpu t such  as  a  speaker i s  accessible,  i t  i s  
possible  and  usefu l  to  make  an  assessment of performance  by d i rect analysis  of the  onset of 
impairment (OOI )  at the  acoustic ou tpu t at J  or K or L  or M .  

For DAB  and  DAB+ ,  the  OOI  poin t i s  qu i te  sharply defined  as  the  receiver C/N  degrades  and  
BER i ncreases,  so  th is  can  be  used  as  a  means  to  assess  the  abi l i ty of the  receiver.  The  OOI  
method  can  be  implemented  so  that i t  i s  equ ivalen t to  a  BER of 1 0–4 .  The  method  i nvolves  
mon i toring  (by a  human  observer or,  i f avai lable ,  au tomated  equ ipment)  of an  encoded  1  kHz 
aud io  s inewave  from  the  aud io  ou tpu t source  (speaker,  headphone,  etc)  and  setting  the  RF  
s ignal  l evel  where  an  average  of three  aud io  defects  (d ropouts,  burbles,  “ch i rps”  etc. )  can  j ust 
be  heard  i n  the  s inewave  i n  each  of th ree  1 0  s- l i sten ing  periods.  Th is  RF  level  i s  the  OOI  
th reshold  for sensi ti vi ty.  

The  accuracy and  repeatabi l i ty of th is  measurement i s  a  function  of the  control  of the  test 
method  and  measurement cond i tions  as  detai led  i n  7 . 3. 3,  and  7 . 4. 4.  

7.1 .6  DAB signal  

The  generated  DAB  signal  shal l  be  i n  accordance  wi th  ETSI  EN  300  401 .  The  DAB  signal  
power i s  defined  as  the  r.m .s.  power of the  DAB  ensemble.  

7.1 .7  Receiver classification  

Differen t types  of DAB  receiver requ i re  d i fferen t testing  cond i tions.  The  classi fication  system  
defined  i n  Table  2  i s  used  i n  clause  7  to  assist the  appl icabi l i ty of tests.  

Table  2  – Classification  of receiver types  

Receiver description  C lassi fication  In tegral  
antenna  

Ded icated  
RF  socket 

Consumer recei vers  wh ich  are  a  system ,  wi th  a  human  user 
i n terface  (U I ) ,  d ecoder and  speaker(s)  (detached  or i n teg ral )  
wh i ch  may be  mai ns  or battery powered .  The  rad i o  s i gna l  
i npu t  i s  1 )  vi a  an  an tenna  wh ich  i s  phys i cal l y i n tegral  and  
immovable  wi thou t  an  RF  connector ( i . e .  wh i p  or wi re  
an tenna),  or 2 )  where  the  rad i o  s i gna l  i npu t  i s  vi a  a  connector 
socket,  e . g .  m icro  system  or l ounge  portabl e .  

A1  Yes  None  

A2  Opti onal  75  Ω  

Consumer hand  portabl e  recei vers  –  where  the  U I  and  aud io  
system  functi ons  are  i ncl uded  and  i n teg ral ,  u s i ng  a  
headphone  l ead  or other wi re  as  the  an tenna  i s  wi thou t  a  
ded icated  RF  connector.  Such  as  ded icated  pocket  rad i os  or 
where  the  DAB  receiver i s  an  “embedded ”  functi on ,  e . g .  a  
cel l u l ar mobi l e  phone.  

B  Headphone  
l ead  or wi re  

l ead  

None  

Adaptors  and  “P l ug  i n ”  accessori es  to  a  “host”  where  the  user 
i n terface  and  aud i o  system  i s  provi ded  by the  host,  such  as  i n  
a  USB  dong l e  wi th  a  l aptop  or tabl et  compu ter.  The  RF  s i gnal  
i npu t  i s  1 )  vi a  a  headphone  or other wi re  l ead  acti ng  as  the  
an tenna  – wi thou t  a  ded i cated  RF  connector,  or 2 )  wi th  a  
ded icated  RF  connector.  

C1  Yes,  
e . g .  wi re  

None  

C2  Opti onal  50  Ω  or 75  Ω  

Au tomoti ve  OEM  receivers  –  where  the  receiver fu ncti ons  are  
i n  a  ded icated ,  i n tegra l  form  or d i s tri bu ted  phys ical  form ,  bu t  
a lways  where  the  rad i o  s i gnal  i npu t  i s  vi a  a  connector socket.  

D  No  50  Ω  

Au tomoti ve  accessory rece ivers  – where  the  recei ver (RF,  
d ecoder,  U I ,  aud io ,  power system)  i s  i n  a  s i ng l e  or mu l ti p l e  
physi cal  form .  The  RF  s i gnal  i n pu t  i s  1 )  vi a  an  an tenna  wh ich  
i s  phys ica l l y i n tegra l  and  i nseparabl e,  wi thou t  an  RF  
connector – or 2 )  d i stri bu ted  physi cal  form  where  the  rad i o  
s i gnal  i npu t  i s  vi a  a  connector socket.  

E1  Yes  None  

E2  Opti onal  50  Ω  
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7.2  Audio  part  – Performance  requ irements  

7.2 .1  General  

Aud io  characteristics  shal l  be  measured  accord ing  to  I EC  61 606.  I EC  61 606  appl ies  to  the  
basic methods  of measurement of the  aud io  characteristics  of the  d ig i tal  aud io  part of aud io  
and  aud iovisual  equ ipment (for both  consumer and  professional  uses).  I t  describes  tests  for 
equ ipment wi th  analogue  ou tpu t and  d ig i ta l  i npu t.  

7.2.2  DAB services  

ETSI  TS  1 01  757  speci fies  the  procedures  for testing  the  conformance  of the  DAB  aud io  
decoder.  

7.2.3  DAB+  services  

No general  procedure  for testing  the  conformance  of the  DAB+  aud io  decoder i s  cu rren tl y 
avai lable.  

7.3  RF  part – Sensitivi ty test methods  

7.3.1  General  

A sensi tivi ty measurement shal l  be  made  at node  “A” ,  at  node  “N ” ,  or both  depend ing  on  the  
avai labi l i ty of the  node  on  a  receiver.  The  sensi tivi ty measurement shal l  be  made  using  a  DAB 
aud io  coded  aud io  component.  The  sensi tivi ty measurement can  be  made  using  the  error rate  
i n  the  b i tstream  (BER)  or by measuring  aud io  defects  (OOI )  methods,  the  latter i s  su i ted  to  
receivers  wi th  no  access  to  a  d ig i ta l  stream  and  on ly has  ou tpu t nodes  at H ,  J ,  K,  L ,  M  in  
F igure  1 .  

7.3.2  Baseband  stream  and  RF  conditions  for BER and  OOI  testing  

Table  3  speci fies  the  cond i tions  wh ich  shal l  be  satisfied  for BER sensi ti vi ty tests.  

Table  3  – Condi tions  for BER and  OOI  testing  

EEP l evel  3A 

Modu l ati on  QPSK 

Error cod ing  rate  0 , 5  

Guard  i n terval  246  µs  

Approximate  g ross  data  rate  1 , 1 5  Mbi t/s  

An  i n strumen tati on  stabi l i sati on  t ime  (after RF  l evel  or frequency change)  shou l d  be  set  to  provi de  consi sten t  
s i gna l s .  

S i gna l  envel ope  /  fad i ng  profi l e  Gaussi an  on l y  

 

7.3.3  Baseband  stream  and  l isten ing  condi tions  for acoustic  OOI  testing  

Table  4  speci fies  the  cond i tions  wh ich  shal l  be  satisfied  for OOI  sensi ti vi ty tests .  
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Table  4  – Condi tions  for acoustic  OOI  testing  

Aud io  test tone  1  kHz,  s i ne  wave  -3  dB  FS ,  mono  image.  

MP2  data  s tream  rate  1 28  kb i t/s  mono  cod i ng .  

For a  h uman  observer:  

Aud io  l evel  a t  l i s tener ears ,  equ iva len t 

Normal  l evel  

>75  dBA we i gh ted  SPL  at  30  cm .  

Aud io  l evel  a t  l i s tener ears ,  equ iva len t 

H i gh  l evel  ( for s tressi ng  receiver componen ts  e . g .  aud io  PA,  
power suppl y – not  l i s ten i ng )  

<90  dB  SPL  at  30  cm .  

NB  th i s  l eve l  i s  not  mean t for human  l i sten i ng .  

Envi ronmen t  Qu i et  room  or i sol ati ng  headphones.  

 

7.4 Sensitivi ty requ irement using  a  conducted  signal  at  node  “A”  

7 .4.1  General  

I n  re lation  to  the  rad io  i npu t s ignal  poin t,  i t  i s  recogn ised  that a  consumer receiver wi l l  employ 
various  methods.  Most often  the  an tenna  i s  d i rectl y and  i nseparably connected  to  the  physical  
structure  of the  receiver.  Al ternately an  RF  connector may be  used .  Th is  test i s  l im i ted  to  
receiver types  A2,  C2,  D  and  E2  of Table  2 .  

7.4.2  Method  of measurement (Gaussian  channel )  using  BER 

The  measurement set-up  i s  g i ven  in  F igure  2 .  The  s ignal  generator shal l  be  connected  to  the  
r. f.  i npu t "A"  of the  receiver under test.  The  BER shal l  be  measured  at the  ou tpu t "E" .  

a)  The  RF  i npu t power i s  set at  a  re latively h igh  value  and  appl ied  at node  A.  

b)  The  BER is  accumu lated  over a  m in imum  of 1 0  frames  and  i s  veri fied  to  be  less  than  1 0–4 .  

c)  The  RF  power i s  decreased  by a  re latively smal l  step.  

d )  Repeat steps  b)  and  c)  un ti l  the  BER i s  observed  over a  m in imum  1 0  frames  to  be  equal  or 
g reater than  1 0–4 ,  when  the  value  of RF  power i s  noted  wh ich  i s  then  taken  to  be  the  
threshold  value.  

 

DAB  receiver
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data (e.g.  al l  

ones).

EA

Data out

RF signal  
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Power meter

BER 

measurement
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3
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Key:  The  numbers  i n  the  corners  refer to  b l ocks.  

Figure  2  – Block d iagram  for the  measurement of the  sensitivi ty  
and  the  maximum  input power,  using  BER 

7.4.3  Presentation  of resu l ts  using  BER 

The  sensi ti vi ty at the  channel  being  measured  i s  the  i npu t power expressed  i n  dBm  at wh ich  
the  BER reaches  1 0–4 .  I t  shal l  be  g iven  for a l l  frequency bands  and  channels  covered .  
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7.4.4 Requ irements  – Receiver types  A2,  C2,  D,  E2  using  BER 

To ach ieve  better than  1 0–4  BER:  e i ther 75  Ω  or 50  Ω  i npu ts  may be  used .  

M in imum  requ i rement:  –97,7  dBm  VHF  band  I I I  

NOTE  External  an tenna/cable  l osses  and  add i ti ona l  connector l osses  are  not  i ncl uded .  

7.4.5  Method  of measurement (Gaussian  channel )  using  acoustic  OOI  

The  measurement set-up  i s  g i ven  i n  F igure  3 .  The  s ignal  generator shal l  be  connected  to  the  
r. f.  i npu t "A"  of the  receiver under test.  The  acoustic ou tpu t shal l  be  mon i tored  at  poin t  J ,  or K,  
or L,  or M .  

a)  The  RF  i npu t power l evel  i s  set at a  re lati vely h igh  value  and  appl ied  at  node  A.  

b)  The  acoustic ou tpu t i s  observed  over a  m in imum  1 0  s  and  i s  veri fied  to  be  impairment free.  

c)  The  RF  power i s  decreased  by a  re lati vely smal l  step.  

d )  Repeat steps  b)  and  c)  un ti l  acoustic impairments  are  observed  in  a  1 0  s  period .  

e)  Impairment i s  defined  as  any recogn isable  deviation  from  a  constan t ampl i tude,  constan t 
frequency 1  kHz aud io  tone.  For example,  aud io  d rops  or gaps,  or bursts  of non-1  kHz 
s ignal  tone  – sometimes  cal led  “burbles” ,  “ tweets” ,  “ch i rps”  or “b i rd ies” .  

f)  Ad just the  RF  s ignal  upwards  or downwards  un ti l  an  average  of th ree  acoustic 
impairments  are  observed  in  each  of th ree  1 0  s  periods.  

g )  Note  the  value  of RF  power wh ich  i s  then  taken  to  be  the  threshold  value.  

DAB  
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Baseband 
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1  kHz audio 
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J,  K,  LA

Audio out
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Power meter

Audio OOI

measurement

21

3

4 5
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Key:  The  numbers  i n  the  corners  refer to  b l ocks.  

Figure  3  – Block d iagram  for the  measurement  
of the  sensi tivi ty and  the  maximum input power,  using  acoustic  OOI  

7 .4.6  Presentation  of resu lts  using  acoustic  OOI  

The  sensi ti vi ty at  the  channel  being  measured  shal l  be  g iven  for a l l  frequency bands  and  
channels  covered .  

7.4.7  Requirements  – Receiver types  A2,  C2,  D,  E2  using  acoustic  OOI  

DAB (MPEG Aud io  Layer I I ) ,  to  ach ieve  an  average  of th ree  OOI  impai rments  i n  a  1 0  s  time  
window.  

M in imum  requ i rement:  –97,7  dBm  VHF  band  I I I  

NOTE  External  an tenna/cable  l osses  and  add i ti ona l  connector l osses  are  not  i ncl uded .  
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7.5  Sensitivi ty using  rad iated  electromagnetic  wave  at  node "N"  

7 .5.1  General  

The  standard  recogn ises  that,  on  i n tegral  receiver/an tenna  products  i t  i s  importan t to  ach ieve  
rad io  sensi tivi ty i n  terms of free  fie ld  rad iated  s ignals,  at node  "N "  i n  F igure  1 .  A majori ty of 
fi n ished  rad io  products  wi l l  be  wi thou t any RF  connector at node  "A"  and  th is  j usti fies  having  
an  objective  test for sensi tivi ty based  on  free  fie ld  s ignals.  

Th is  aspect i s  important to  ach ieve  geograph ical  area  coverage  and  qual i ty of service  and  
comply wi th  l i nk budget s i gnal  l evels  for DAB  transmissions.  

7.5.2  Link budget transmission  assumption  – Non-automotive  receivers  

I t  i s  noted  that a  l i nk budget assumes  a  DAB  (MPEG  Aud io  Layer I I )  receiver can  ach ieve  a  
g iven  free  Gaussian  fie ld  sensi ti vi ty,  expressed  as  fol lows:  

Sf =  34 ,4  +  20 lg (f /  220)  

where  

Sf i s  the  fie ld  strength  i n  dBµV/m  to  ach ieve  1 0–4  BER;  

f i s  the  frequency i n  MHz.  

7.5.3  Method  of measurement – Non-automotive  types  A1 ,  B,  C1 .  C2  and  A2  with  
optional  antenna 

Free  fi el d  rad io  s ignal  measurements  requ i re  a  con trol l ed  configuration  to  ach ieve  an  
accurate,  repeatable  resu l t.  The  measurement set-up  i s  g iven  i n  F igure  4 .  

The  receiver shal l  be  set up  as  fol lows:  

a)  accord ing  to  7 . 3. 3,  normal  acoustic ou tpu t l evel ;  

b)  wi th  vertical  E  fi el d  antenna  polarization ;  

c)  wi th  mains  lead  or mains  PSU  l ead  ( i f used)  vertical ;  

d )  for type  B  receivers  wi th  a  headphone  l ead  acting  as  the  an tenna,  the  acoustic s ignal  
shou ld  be  captured  from  the  ear bud  / earphones  wi th  the  headphone  lead  vertical .  

 

DAB

receiver

Headphones

E

K

J

Data Out

L

B I I I

N

M Wired  i/o

Antenna in  free 

field

1

2
IEC  

Key:  The  numbers  i n  the  corners  refer to  b l ocks.  

Figure  4  – Block d iagram  for the  measurement of free  field  sensitivi ty 

The  testing  faci l i ty shal l  have  the  fol lowing  characteristics.  

a)  Screened  room  to  exclude  sources  of a i rborne  in terference.  

b)  Anechoic or semi  anechoic i n ternal  structure.  
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c)  Un i form  wave  zone  in  a  volume  1  m  ×  1  m  ×  1  m  at the  posi tion  of the  receiver under test.  

d )  Absolu te  cal i brated  fie ld  

An tenna  substi tu tion  method  to  cal ibrate  the  fie ld  at  the  test zone,  us ing  a  d ipole  an tenna  
i s  recommended ;  a  cal ibrated  d ipole  an tenna  wi l l  emu late  a  receiver’s  omn i  d i rectional  
capture  characteristic better and  establ ish  a  more  representative  fie ld  cal ibration .  

e)  Statement of measurement accuracy i n  the  test volume  of C  above  

C,  D  and  E  are  importan t considerations  and  the  configuration  of the  test chamber 
equ ipment and  veri fication  of s ignal  cond i tions  shou ld  be  done  wi th  precision .  As  a  check,  

the  receiver 5  i n  F igure  5  shou ld  be  moved  by ±35  cm  back and  forth ,  up  and  down  to  
veri fy that the  s ignal  l evel  i s  un i form  and  no  sharp  nu l l s  are  present by fu l fi l l i ng  the  
expected  resu l ts  detai l ed  i n  Table  5 .  

Table  5  – Condi tions  for un iform  signal  level  

Antenna  test  pos i tion  Expected  resu l t  i f e-m  wave  i s  propagated  correctl y 

35  cm  backwards  
(away from  tx an tenna)  

S i gnal  reduces  accord i ng  to  path  l oss  change  of +35  cm  – i . e .  fracti on  of dB  

35  cm  forward  S i gnal  i ncreases  accord i ng  to  path  l oss  change  of –35  cm  

35  cm  up  and  down  Substan ti a l l y same  s i gnal  l eve l  

 

f)  Mains  power for receiver.  

g )  Non  metal l ic data  l i nk or acoustic coupler to  relay aud io  s ignal  to  the  ou tside  of the  free  
fie ld  reg ion .  
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Key:  The  numbers  i n  the  corners  refer to  b l ocks.  

Figure  5  – Free  field  screened  chamber measurement – Features  and  setup 
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7.5.4 Presentation  of resu lts  

The  m in imum  fie l d  strength  i s  expressed  in  dBµV/m  to  ach ieve  a  BER of 1 0–4 ,  or an  OOI  of 
th ree  defects  i n  a  1 0  s  observation  period .  I t  shal l  be  g iven  for a l l  frequency bands  covered .  

7.5.5  Requ irements  – Types  A1 ,  B ,  C1 ,  C2  and  A2  with  optional  antenna 

A DAB  receiver wi l l  ach ieve  a  Gaussian  free  fie ld  sensi tivi ty as  fol lows:  

Sf =  34, 4  +  20 lg (f /  220)  

where  

Sf i s  the  fie ld  strength  i n  dBµV/m  to  ach ieve  1 0–4  BER or OOI  for the  acoustic test;  

f i s  the  frequency in  MHz.  

7.5.6  Link budget transmission  assumption  – Automotive  types  D,  E1 ,  E2  

I t  i s  noted  that a  l i nk budget assumes  a  DAB  receiver can  ach ieve  a  g i ven  free  Gaussian  fi el d  
sensi ti vi ty,  expressed  as  fol lows:  

Sf =  29, 2  +  20 lg (f /  220)  

where  

Sf i s  the  fie ld  strength  i n  dBµV/m  to  ach ieve  1 0–4  BER or OOI  for the  acoustic test;  

f i s  the  frequency in  MHz.  

A sensi ti vi ty test of an  au tomotive  receiver types  E1  and  E2  (wi th  an tenna)  i n  a  veh icle  may 
take  Sf as  the  objective  threshold  for performance,  based  on  the  averag ing  of sensi ti vi ty i n  

dBµV/m  over a l l  horizontal  and  azimuthal  d i rections  measured  wi th  a  vertical l y polarized  E  
fi e ld .  

7.6  RF  part – Maximum  input power 

7 .6.1  General  

The  maximum  inpu t power i s  the  maximum  i npu t l evel  at wh ich  the  DAB  receiver wi l l  perform  
accord ing  to  cri teria  g i ven  in  7 . 6 . 2 .  

7.6.2  Method  of measurement (Gaussian  channel )  

I f the  BER method  i s  used ,  the  same  measurement set-up  as  g iven  i n  7 . 4 . 2  shal l  be  used .  
The  RF  i nput power i s  i ncreased  un ti l  the  BER reaches  1 0–4

 
or j ust before  synchron ization  i s  

l ost.  

Al ternately,  i f the  acoustic OOI  method  i s  used ,  the  same measurement set-up  as  g iven  i n  
7 . 4 .5  shal l  be  used .  The  RF  i npu t power i s  i ncreased  un ti l  the  frequency of impai rment i s  
equal  to  an  average  of th ree  even ts  i n  each  of th ree  1 0  s  observation  periods.  

7.6.3  Presentation  of resu l ts  

The  maximum  inpu t power i s  expressed  i n  dBm.  I t  shal l  be  g iven  for a l l  frequency bands  
covered .  

7.6.4 Requ irements  

Min imum  requ i rements  are  g iven  in  Table  6 .  These  correspond  to  conducted  signals  at node  
"A"  where  th is  exists.  
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Table  6  – M in imum requ irements  for maximum  input power (conducted)  

 S tationary and  
au tomotive  accessory  

 
Portable  receiver  

OEM  
automotive  receiver  

Types  E1 ,  E2  Types  A1 ,  A2,  B ,  C1 ,  C2  Type  D  

dBm  dBm  dBm  

VHF  band  I I I  –1 0  –5  +1 0  

 

7.7  RF  part – Selectivi ty 

7 .7.1  General  

For selectivi ty,  two  kinds  of measurements  are  considered :  ad jacent channel  se lectivi ty (ACS)  
and  far-off selectivi ty.  Th is  i s  considered  a  technology provider measurement us ing  
special i zed  equ ipment i n  a  conducted  mode  principal l y using  BER as  the  measurement 
cri terion .  However,  an  acoustic OOI  method  i s  i ncluded  for ACS .  

7.7.2  Adjacent channel  selectivi ty 

7 .7.2. 1  General  

Th is  wi l l  be  measured  at  fi rst,  second  and  th i rd  ad jacent channels  at the  h igher and  l ower 
neighbouring  channel  frequencies.  

7.7.2 .2  Method  of measurement 

Both  wanted  s ignal  and  in terferer shal l  be  DAB  signals  accord ing  to  7 . 1 . 6.  The  spectrum  shal l  
be  i n  accordance  wi th  F igure  6 .  

 

Figure  6  – Spectrum  mask of the  DAB signal  for selectivi ty measurements  
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The  d i fference  between  the  cen tre  frequencies  of the  DAB  ensembles  shal l  be  as  fol lows  
(see  Table  7) :  

Table  7  – Difference  between  the  centre  frequencies  of the  DAB ensembles  

 Channel  spacing  Guard  band  

Fi rst  ad j acen t channel  (upper and  l ower)  ±1 , 71 2  MHz 1 76  kHz 

Second  ad j acen t  channel  (upper and  l ower)  ±3, 428  MHz One  channel  p l u s  1 76  kHz 

Th i rd  ad j acen t  channel  (upper and  l ower)  ±5, 1 36  MHz Two  channel s  p l us  1 76  kHz 

 

The  BER method  measurement set-up  i s  depicted  i n  F igure  7 .  

The  power l evel  of the  wanted  s ignal  Pwanted  at the  DAB  receiver i nput "A"  i n  F igure  7  shal l  
be  ad justed  to  –70  dBm  using  RFattenuator 1  when  RF  s ignal  generator 2  i s  swi tched  off.  The  
s ignal  l evel  Punwan ted  of the  in terfering  ensemble  shal l  then  be  i ncreased  un ti l  a  BER of 1 0

–4  
a t  poin t “F”  i s  reached  (see  7. 1 . 4) .  

Al ternately,  i n  fin ished  receivers  or otherwise  where  no  BER node  i s  avai l able,  the  
measurement using  the  OOI  cri terion  i s  set-up  as  depicted  i n  F igure  8 .  

The  power l evel  of the  wanted  s ignal  Pwanted  at the  DAB  receiver i nput "A"  i n  F igure  8  shal l  
be  ad justed  to  –70  dBm  using  RF  attenuator 1  wi th  RF  s ignal  generator 2  swi tched  off.  The  
s ignal  l evel  Punwan ted  of the  i n terfering  ensemble  shal l  then  be  increased  un ti l  an  average  of 
th ree  aud ib le  impai rments  are  observed  i n  each  of three  periods  of 1 0  s .  
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Key:  The  numbers  i n  the  corners  refer to  b l ocks.  

Figure  7  – Block d iagram  for BER method  selectivi ty measurements  
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Key:  The  numbers  i n  the  corners  refer to  b l ocks.  

Figure  8  – Block d iagram  for OOI  method  selectivi ty measurements  

7 .7.2 .3  Presentation  of resu lts  

The  ad jacent channel  selectivi ty (ACS)  of a  DAB receiver i s  expressed  i n  dB.  These  values  
shal l  be  calcu lated  from  the  ad justed  s ignal  l evels  by the  equation :  

ACS  =  Punwan ted  –  Pwanted  =  Punwan ted  +  70  [dB]  

7.7.2.4 Requ irements  

Min imum  requ i rement (for Pwanted  =  −70  dBm)  (see  Table  8) .  

Table  8  – M in imum requ irement for ad jacent channel  selectivi ty 

 Channel  spacing  Requ i rement 

Fi rst  ad jacen t channel  (upper and  l ower)  ±1 , 71 2  MHz A
CS
 ≥  35  dB  

Second  ad j acen t  channel  (upper and  l ower)  ±3, 428  MHz A
CS
 ≥  40  dB  

Th i rd  ad j acen t  channe l  (upper and  l ower)  ±5, 1 36  MHz A
CS
 ≥  45  dB  

 

7.7.3  Rejection  of unwanted  s ignals  (far-off selectivi ty)  

7 .7.3.1  General  

Th is  i s  considered  a  technology provider measurement us ing  special i zed  equ ipment i n  a  
conducted  mode  on ly.  

An  unwanted  signal  received  together wi th  the  wanted  s ignal  at the  i npu t of the  receiver may 
have  a  degrad ing  effect on  reception  qual i ty.  

7.7.3.2  Method  of measurement 

The  measurement set-up  i s  shown  in  F igure  7 .  

The  wanted  s ignal  i s  a  DAB  signal  (accord ing  to  7 . 1 . 6).  

Ad just RF  attenuator 1  so  that the  power l evel  measured  at  the  i npu t “A”  to  the  receiver 
becomes  −70  dBm.  
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The  unwanted  s ignal  i s  a  standard  FM  modu lated  s ignal  as  defined  in  I EC  6031 5-4.  

Th is  measurement shal l  be  carried  ou t on  the  upper,  l ower and  centre  frequencies.  The  

frequency of the  unwanted  s ignal  shou ld  be  ≥5,5  MHz from  the  cen tre  frequency of the  
wanted  DAB  s ignal .  The  ou tpu t power of the  unwanted  s ignal  (measured  at the  DAB  receiver 
i npu t “A”)  i s  i ncreased  un ti l  the  BER i s  1 0–4 .  

7.7.3.3  Presentation  of resu l ts  

The  rejection  of unwanted  s ignals  i s  expressed  in  dB.  

The  re lati ve  l evel  of the  maximum  permissib le  unwanted  s ignal  i s  g iven  for both  
measurements  by the  equation :  

Rr  =  Punwan ted  −  Pwanted  =  Punwan ted  +  70  [dB]  

where  Rr  i s  the  re jection  ratio.  

7.7.3.4 Requ irements  

Min imum  requ i rement:  40  dB  for any in -band  or ou t-of-band  i n terfering  frequency wi th  an  

offset ≥5,5  MHz from  the  cen tre  of the  wanted  DAB  signal .  

7.8  RF  part – Performance in  a  Rayleigh  channel  

7 .8.1  General  

Th is  i s  considered  a  technology provider measurement us ing  special i zed  equ ipment i n  a  
conducted  mode  on ly and  hence  i s  expected  to  be  a  BER (not OOI )  measurement.  

7.8.2  Sensitivi ty 

I t  i s  recogn ized  that behaviour under mobi le  cond i tions  i s  one  of the  strong  features  of the  
DAB  system.  The  objective  of th is  measurement i s  to  provide  a  reference  for the  performance  
of a  DAB car receiver i n  a  dynamical ly chang ing  envi ronment.  Typical l y,  such  an  envi ronment 
i s  described  by the  Rayleigh  channel  model .  

The  effects  described  above  model  the  propagation  of e lectromagnetic waves  i n  real istic  
terrain  and  under moving  cond i tions.  I ncluded  in  these  models  i s  the  Doppler-effect,  as  wel l  
as  mu l ti -path  reception ,  p lus  fast and  s low fad ing .  S ince  many combinations  of these  effects  
are  possib le,  there  has  been  an  effort to  standard ize  a  set of cond i tions  for measurement 
purposes.  These  so-cal led  profi les  were  l a i d  down  in  the  COST 207  document on  d ig i ta l  l and  
mobi le  rad io  commun ications.  Extracted  from  that document,  certa in  relevant profi les  have  
been  selected .  These  are  g iven  i n  Annex B.  

Based  on  static cond i tions,  i t  i s  possib le  to  compare  the  behaviour of d i fferen t receivers.  
However,  s ince  the  channel  i s  chang ing  dynamical l y,  i t  i s  d i fficu l t  to  test wi thout l ong-term  
observation .  Therefore,  l ong-term  evaluation  shal l  be  performed ,  du ring  wh ich  the  BER may 
not d rop  below 1 0–4 .  

7.8.3  Method  of measurement – Conducted  input s ignal  on ly 

The  b lock d iagram  of a  basic set-up  for channel  s imu lation  i s  shown  in  F igure  9 .  
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Figure  9  – Block d iagram  for measuring  the  performance  in  a  Rayleigh  channel  

The  DAB  signal  generator i s  set to  one  of the  cen tre  frequencies  g iven  in  Table  9  and  i s  
modu lated  by a  DAB  encoder.  A channel  s imu lator i s  i nserted  between  the  DAB  signal  
generator and  the  variable  attenuator.  Th is  s imu lator shal l  be  programmed  through  i ts  
con trol ler wi th  parameters  correspond ing  to  the  channel  profi les  mentioned  in  Annex B.  An  
attenuator i s  foreseen  at the  ou tpu t of the  channel  s imu lator.  A bandpass  fi l ter may a lso  be  
necessary to  fi l ter ou t spurious  s ignals.  

Measurements  shal l  be  made i n  d i fferen t bands  (frequencies)  and  modes  combined  wi th  
d i fferent channel  s imu lation  profi l es:  u rban ,  rural  and  SFN ,  accord ing  to  Table  9 .  Table  9  
i ncludes  u rban  and  ru ral  profi l es  referring  to  the  profi les  g iven  i n  Annex B.  

Table  9  – Channel  s imu lation  profi les  related  to  frequency band  and  mode 

Measuring  frequency 
MHz  

Mode  Channel  s imu lation  profi l es  

225, 648  I  

U rban  at  25  km/h  

Ru ra l  a t  1 20  km/h  

SFN  (VHF)  at  60  km/h  

 

The  measurement shal l  be  performed  i n  th ree  steps.  

a)  The  power l evel  at the  i npu t of the  DAB  receiver shal l  be  ad justed ,  us ing  a  selective  

power meter,  i n  such  a  way that error-free  reception  i s  possib le  i . e .  BER ≤  1 0–4 .  Al l  
synchron ization  cond i tions  shal l  be  met,  i nclud ing  F IC,  phase-reference  and  nu l l -symbol  
capturing .  

b)  The  inpu t power to  the  receiver i s  reduced  by increasing  the  variable  attenuation .  During  
th is  process,  care  shal l  be  taken  that synchron ization  i s  not l ost such  as  caused  by 
attenuator swi tch ing  transien ts).  

c)  The  BER measurement i s  observed  or otherwise  calcu lated  i . e .  

( ) ( )∑∑
==

÷=
60

1

60

1

__.____.

tt

dTransmitteBitsNoTotalErrorinBitsNoBER  

where  t  =  time  in  seconds.  

I t  shou ld  be  confi rmed  that the  BER has  been  better than  the  speci fied  value  1 0–4  for a  
speci fied  measuring  time  of 1  m in .  I f th is  i s  so,  the  receiver i s  qual i fied  for th is  power level ,  
and  the  procedure  goes  back to  repeat the  second  and  th i rd  phase,  to  measure  the  next 
l ower power l evel .  
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When  the  receiver fa i l s  to  main tain  the  speci fied  BER of 1 0–4 ,  the  procedure  stops  and  the  
previous  value  of i npu t power,  at wh ich  the  BER is  l ess  than  1 0–4 ,  i s  taken  as  the  resu l t.  

7.8.4 Presentation  of resu lts  

The  resu l t  of th is  measurement i s  presented  as  the  l owest power l evel  i n  dBm  at wh ich  the  
receiver i s  sti l l  ab le  to  main tain  a  BER of 1 0–4  during  a  one  m inu te  observation  period ,  and  
th is  for each  defined  channel  s imu lation  profi le .  

7.8.5  Requ irements  

The  m in imum  requ i rement i s  dependent upon  the  tun ing  frequency band ,  as  fol lows:  

M in imum  requ i rement:  –92,2  dBm   VHF  band  3  

 

7.9  RF  part  – Acqu isi tion  time  after synchron ization  loss  

7 .9.1  General  

The  time  of aud io  mute  between  swi tch ing  off the  received  ensemble  and  re-synchron izing  to  
the  same ensemble  at an  offset frequency i s  defined  as  the  acqu is i tion  time  after 
synchron ization  loss.  

7.9.2  Method  of measurement 

Figure  1 0  shows  the  b lock d iagram  of the  measurement set-up.  
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Key:  The  numbers  i n  the  corners  refer to  b l ocks.  

Figure  1 0  – B lock d iagram  for measuring  acquisi tion  time  after synchron ization  loss  

The  DAB  signal  shou ld  be  accord ing  to  7 . 1 . 6 .  

The  frequency f2  of RF  s ignal  generator 2  shal l  have  an  offset to  frequency f1  of RF  s ignal  
generator 1  of hal f a  carrier spacing ,  accord ing  to  the  appropriate  DAB  transmission  mode  
(500  Hz in  the  case  of mode  I ,  ETSI  EN  300  401 ).  

F i rst  the  s ignal  of RF  s ignal  generator 1  i s  suppl ied  to  the  RF  receiver.  After a  swi tch -off time  
of at l east 1 0  s  the  s ignal  of RF  s ignal  generator 2  i s  suppl ied  to  the  DAB  receiver and  the  
time  i t  takes  for the  DAB receiver to  resynchron ize  i s  measured  wi th  the  mute  detection  ci rcu i t.  

Measurements  shal l  be  made  five  times,  separately for a l l  supported  DAB  transmission  modes.  

The  resu l t  i s  the  average  value  of the  measurements.  
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For DAB  receivers  wi thou t any aud io  capabi l i ty,  the  measurements  shal l  be  conducted  by 
mon i toring  val id  data  at  the  ou tpu t of the  channel  decoder.  

7.9.3  Presentation  of resu lts  

The  acqu is i ti on  time  i s  expressed  i n  m i l l i seconds  and  presented  separately for each  
supported  transmission  mode.  

7.9.4 Requ irements  

Min imum  requ i rement:  <3  000  ms  for a  swi tch-off time  >1 0  s .  
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Annex A 
( informative)  

 
Recommended  centre  frequencies  

Table  A. 1  shows  the  recommended  centre  frequencies  for DAB.  

Table  A.1  – Recommended  centre  frequencies  for DAB  (1  of 2)  

T-DAB  
block 

T-DAB  
block 

Centre  
frequency 

Lower 
l im i t  

Upper 
l im i t 

Number Label a  MHz MHz MHz 

1 3  5A 1 74 , 928  1 74 , 1 60  1 75, 696  

1 4  5B  1 76, 640  1 75 , 872  1 77, 408  

1 5  5C  1 78, 352  1 77 , 584  1 79, 1 20  

1 6  5D  1 80 , 064  1 79 , 296  1 80 , 832  

1 7  6A 1 81 , 936  1 81 , 1 68  1 82 , 704  

1 8  6B  1 83, 648  1 82 , 880  1 84 , 41 6  

1 9  6C  1 85, 360  1 84 , 592  1 86, 1 28  

20  6D  1 87, 072  1 86 , 304  1 87, 840  

21  7A 1 88, 928  1 88 , 1 60  1 89, 696  

22  7B  1 90 , 640  1 89 , 872  1 91 , 408  

23  7C  1 92 , 352  1 91 , 584  1 93, 1 20  

24  7D  1 94 , 064  1 93 , 296  1 94 , 832  

25  8A 1 95, 936  1 95 , 1 68  1 96, 704  

26  8B  1 97, 648  1 96 , 880  1 98, 41 6  

27  8C  1 99, 360  1 98 , 592  200, 1 28  

28  8D  201 , 072  200 , 304  201 , 840  

29  9A 202 , 928  202 , 1 60  203, 696  

30  9B  204, 640  203 , 872  205, 408  

31  9C  206, 352  205, 584  207, 1 20  

32  9D  208, 064  207 , 296  208, 832  

33  1 0A 209, 936  209 , 1 68  21 0 , 704  

See  NOTE  5  1 0N  21 0 , 096  209 , 328  21 0 , 864  

34  1 0B  21 1 , 648  21 0 , 880  21 2 , 41 6  

35  1 0C  21 3 , 360  21 2 , 592  21 4 , 1 28  

36  1 0D  21 5, 072  21 4 , 304  21 5, 840  

37  1 1 A 21 6 , 928  21 6 , 1 60  21 7 , 696  

See  NOTE  5  1 1 N  21 7 , 088  21 6 , 320  21 7 , 856  

38  1 1 B  21 8 , 640  21 7 , 872  21 9 , 408  
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Table  A.1  (2 of 2)  

T-DAB  
block 

T-DAB  
block 

Centre  
frequency 

Lower 
l im i t  

Upper 
l im i t 

Number Label a  MHz MHz MHz 

39  1 1 C  220, 352  21 9 , 584  221 , 1 20  

40  1 1 D  222 , 064  221 , 296  222 , 832  

41  1 2A 223, 936  223 , 1 68  224 , 704  

See  NOTE  5  1 2N  224, 096  223 , 328  224 , 864  

42  1 2B  225, 648  224 , 880  226, 41 6  

43  1 2C  227, 360  226 , 592  228, 1 28  

44  1 2D  229, 072  228 , 304  229, 840  

45  1 3A 230, 784  230 , 01 6  231 , 552  

46  1 3B  232 , 496  231 , 728  233, 264  

47  1 3C  234, 208  233 , 440  234, 976  

48  1 3D  235, 776  235, 008  236, 544  

49  1 3E  237, 488  236 , 720  238, 256  

50  1 3F  239, 200  238, 432  239, 968  

NOTE  1  Th i s  tab l e  con tai ns  a  un i fi ed  l abel l i ng  system  for a l l  the  DAB  frequency b l ocks  i n  Eu rope.  

NOTE  2  To  avoi d  temporary compatib i l i ty probl ems  wi th  other services  i n  some  coun tri es  i n  excepti onal  cases,  i t  
cou l d  be  necessary to  sh i ft  the  transmi tted  cen tre  frequency a  few t imes  1 6  kHz.  Ded icated  receivers  wi l l  compl y.  

NOTE  3  The  tab l e  i s  fu l l y compati b l e  wi th  the  exi sti ng  VHF  te l evi s ion  channel  n umbers  for Standard  Eu rope  B ,  C  
( i . e .  channel s  E5  to  E1 2  and  the  so-cal l ed  channel  1 3 ,  wh ich  corresponds  to  a  frequency range  from  230  MHz to  
240  MHz).  

NOTE  4  Al l  the  frequencies  l i s ted  i n  the  table  comply wi th  the  1 6  kHz  raster as  speci fi ed  i n  ETSI  EN  300  401 .  

NOTE  5  Offsets  to  b l ocks  1 0A,  1 1 A and  1 2A wi l l  a l l ow these  b l ocks  to  be  u sed  i n  areas  a l so  covered  by 
B /PAL/N ICAM  te l evi s i on  transm i tters  operati ng  i n  the  l ower ad j acen t  channe l s .  The  te l evi s i on  transm i tters  a l so  
need  to  be  offset  d ownwards  i n  frequency by the  maximum  a l l owable  amoun t  (approximate l y 200  kHz) .  The  th ree  
add i ti onal  cen tre  frequencies  are:   
–  21 0 , 096  MHz (1 0  N ) ;   
–  21 7 , 088  MHz (1 1  N ) ;   
–  224 , 096  MHz (1 2  N ).  

a  F requency b l ock l abel s  consi st  of two  or th ree  characters ,  wh i ch  may be  conven ien t for rece iver manu factu rers  
and  consumers  for i n i ti a l  programming  of the i r receivers.  
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Annex B  
(normative)  

 
Characteristics  of a  Rayleigh  channel  

NOTE  Th i s  annex descri bes  the  setti ngs  of a  channel  s imu lator accord ing  to  F i gu re  9 .  

B.1  Simulation  of the  mobi le  radio  channel  

The  mobi le  rad io  channel  i s  described  by h igh ly d ispersive  mu l ti -path  propagation  caused  by 
reflection  and  scattering .  The  paths  between  transmi tter and  mobi le  receiver can  be  
considered  to  consist of l arge  reflectors  and /or scatterers  at some  d istance  to  the  mobi le ,  
g i ving  rise  to  a  number of waves  that arrive  i n  the  vicin i ty of the  mobi le  wi th  random  
ampl i tudes  and  delays.  Close  to  the  mobi le ,  these  paths  are  fu rther randomized  by local  
reflections/d i ffractions.  

For a  moving  mobi le ,  the  ang le  of i ncidence  of the  received  s ignal  at the  an tenna  shal l  a lso  
be  taken  i n to  account,  s ince  i t  affects  the  Doppler sh i ft associated  wi th  a  wave  arriving  from  a  
particu lar d i rection .  

Propagation  models  for the  description  of the  above  mobi le  rad io  channel  have  been  defined  
i n  order to  a l l ow practical  s imu lation  by means  of a  hardware  s imu lator.  They comprise  echo  
profi l es  covering  the  speci fic reception  cond i tions  in  conventional  networks  as  wel l  as  i n  
s ing le-  frequency networks  (SFN).  

The  propagation  models  are  presented  below i n  terms of the  time  delay,  ampl i tude  coefficien t 
and  the  Doppler spectra  associated  wi th  each  delay path :  

a)  a  d i screte  number of taps,  each  determined  by i ts  time  delay and  i ts  average  power;  

b)  the  Rayleigh  d istribu ted  ampl i tude  of each  tap,  varying  accord ing  to  a  Doppler spectrum  

( )fS ,iτ ,  where  i  i s  the  tap  index.  

B.2  Doppler spectrum  types  

B.2.1  General  

For the  model l i ng  of the  channel ,  fi ve  types  of Doppler spectra  are  defined .  They describe  the  
relation  of power densi ty versus  Doppler sh i ft,  i . e .  the  i n fl uence  of the  speed  of the  moving  
car and  the  impacts  of the  surround ing  terrain .  

The  fol lowing  abbreviations  are  used :  

– λvf =d  represents  the  maximum  Doppler sh i ft,  wi th  veh icle  speed  v  [m/s]  and  wavelength  

λ  [m ] .  

– ( )21 ,, ffAG  i s  the  Gaussian  function :  

G(magn i tude,  Doppler sh i ft,  standard  deviation  of Gaussian  d istribu tion)  

( ) ( )












 −
=

2
2

2
1

2
exp

f

ff
AfG  

The  defined  spectrum  types  are  described  i n  subclauses  B.2 . 2  to  B . 2 . 6.  
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B.2.2  Doppler spectrum:  CLASS 

CLASS  is  the  classical  Doppler spectrum  and  i s  to  be  used  for paths  wi th  delays  up  to  0 , 5  µs,  
(τ i  ≤  0 , 5  µs).  

(CLASS)  ( )
2

d

i

1

,







−

=

f
f

A
fS τ   for ] [dd , fff −∈  

B.2.3  Doppler spectrum:  GAUS1  

GAUS1  i s  the  sum  of two  Gaussian  functions  and  i s  used  for excess  delay times  in  the  range  

of 0 , 5  µs  to  2  µs,  (0 , 5  µs  ≤  τ i  ≤  2  µs).  

(GAUS1 )  S(τ i ,f)  =  G  (A ,  –0 ,8  fd ,  0 , 05  fd )  +  G  (A 1 ,  +0,4  fd ,  0 , 1  fd )  

where  A 1  i s  1 0  dB  below A .  

B.2.4 Doppler spectrum:  GAUS2 

GAUS2  is  a l so  the  sum  of two  Gaussian  functions  and  i s  used  for paths  wi th  delays  i n  excess  

of 2  µs,  (τ i  >  2  µs).  

(GAUS2)  S(τ i ,f)  =  G  (B,  +0,7  fd ,  0 , 1  fd )  +  G  (B1 ,  –0 ,4  fd ,  0 , 1 5  fd )  

where  B1  i s  1 5  dB  below B .  

B.2.5  Doppler spectrum:  GAUSDAB 

GAUSDAB  i s  composed  of a  Gaussian  function  and  i s  used  for specia l  DAB  profi les.  

(GAUSDAB)  S(τ i ,f)  =  G  (A ,  ±0,7  fd ,  0 , 1  fd )  

where  +0,7  fd  appl ies  to  even  path  numbers  and  –0,7  fd  for odd ,  except path  1 .  

B.2.6  Doppler spectrum:  RICE  

RICE is  the  sum  of a  classical  Doppler spectrum  and  one  d i rect path ,  so  that the  total  mu l ti -
path  con tribu tion  i s  equal  to  that of the  d i rect path .  Th is  spectrum  is  used  for the  shortest path  
of the  model  for propagation  i n  ru ral  areas.  

(RICE)  ( ) ( )d
2

d
d

i 7,091,0

12

41,0
, ff

f
f

f

fS −d+







−π

=τ  

for ] [dd , fff −∈  

B.3  Propagation  models  

B.3.1  General  

The  mu l ti -path  propagation  model  i s  based  on  a  transversal  fi l ter structure,  each  tap  
representing  a  s ignal  path  associated  wi th  a  certain  delay and  modu lated  by the  appropriate  
Doppler spectrum.  
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Continuous  delay power profi les  for d i fferen t types  of terrain  are  speci fied  to  describe  the  
models.  These  con tinuous  profi l es  are  approximated  by the  d iscrete  parameter setti ngs  of 
hardware  fad ing  s imu lators  accord ing  to  Clause  B . 4 .  

The  continuous  delay power profi les  P(τ)  are  defined  i n  B. 3 .2  and  B .3. 3.  

B.3.2  Typical  rural  (non-h i l ly)  area  (RA)  

 

Figure  B.1  – Continuous  delay power profi le  P(τ)  for RA 

( ) ( )


 −

=
   0

exp mττ
τP   

elsewhere

0,7<<0  for τ
 

τm  =  0 , 1 08  µs  

B.3.3  Typical  u rban  (non-h i l ly)  area  (TU)  

 

Figure  B.2  – Continuous  delay power profi le  P(τ)  for TU  
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B.4 Tap setting  for hardware simulators  

Hardware  mu l ti -tap  fad ing  simu lators  use  the  propagation  model  described  i n  Clause  B .3.  
They are  equ ipped  wi th  a  fi n i te  number of taps  (3  to  1 6  taps)  wh ich  can  be  set to  d iscrete  

values  of S  (τ i )  i n  both  ampl i tude  and  delay.  

Further,  the  assignment of a  particu lar Doppler spectrum  to  each  path  i s  possib le  to  s imu late  
the  mobi le  channel ,  i . e .  the  moving  receiver.  The  Doppler spectrum  requ i res  for complete  
defin i tion  the  maximum  Doppler sh i ft.  Th is  can  be  chosen  d i rectly at  the  s imu lator or by 
selecting  the  cen tre  frequency and  d riving  speed .  

The  tap  setting  below i s  g i ven  for s imu lators  comprising  up  to  1 2  taps  and  for s imu lators  wi th  
reduced  model  setti ngs  up  to  6  taps.  

The  delay spread  mentioned  in  the  tables  below i s  defined  by the  equation :  

( ) ( )
2

1

ii
m1

i
2
i

m

2
D

11












−= ∑∑

==

I

i

I

i

P
P

P
P

S ττττ  

where  I i s  the  tota l  number of taps  and  ( )∑
=

=
I

i

PP

1

im τ  i s  the  total  transmi tted  power.  

Tap  settings  are  shown  in  Table  B . 1 ,  Table  B .2 ,  Table  B .3 ,  Table  B .4  and  Table  B .5.  

Table  B.1  – Four tap  setting  for typical  rural  (non-h i l ly)  area  (RA)  

Tap  Delay Power Power Doppler SD  

No  µs  l i near dB  category µs  

1  0  1  0  RICE   

2  0 , 2  0 , 63  –2  CLASS  0 , 1  ±  0 , 02  

3  0 , 4  0 , 1  –1 0  CLASS   

4  0 , 6  0 , 01  –20  CLASS   

 

Table  B.2  – Six tap  setting  for typical  rural  (non-h i l ly)  area (RA)  

Tap  Delay Power Power Doppler SD  

No  µs  l i near dB  category µs  

1  0  1  0  RICE   

2  0 , 1  0 , 4  –4  CLASS   

3  0 , 2  0 , 1 6  –8  CLASS  0 , 1  ±  0 , 02  

4  0 , 3  0 , 06  –1 2  CLASS   

5  0 , 4  0 , 03  –1 6  CLASS   

6  0 , 5  0 , 01  –20  CLASS   
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Table  B.3  – Twelve  tap  setting  for typical  urban  (non-h i l ly)  area (TU)  

Tap  Delay Power Power Doppler SD  

No  µs  l i near dB  category µs  

1  0  0 , 4  –4  CLASS   

2  0 , 1  0 , 5  –3  CLASS   

3  0 , 3  1  0  CLASS   

4  0 , 5  0 , 55  –2 , 6  CLASS   

5  0 , 8  0 , 5  –3  GAUS1   

6  1 , 1  0 , 32  –5  GAUS1  1 , 0  ±  0 , 1  

7  1 , 3  0 . 2  –7  GAUS1   

8  1 , 7  0 , 32  –5  GAUS1   

9  2 , 3  0 , 22  –6 , 5  GAUS2   

1 0  3 , 1  0 , 1 4  –8, 6  GAUS2   

1 1  3 , 2  0 , 08  –1 1  GAUS2   

1 2  5 , 0  0 , 1  –1 0  GAUS2   

 

Table  B.4  – Six tap  setting  for typical  urban  (non-h i l ly)  area  (TU)  

Tap  Delay Power Power Doppler SD  

No  µs  l i near dB  category µs  

1  0  0 , 5  –3  CLASS   

2  0 , 2  1  0  CLASS   

3  0 , 5  0 , 63  –2  CLASS  1 , 0  ±  0 , 1  

4  1 , 6  0 , 25  –6  GAUS1   

5  2 , 3  0 , 1 6  –8  GAUS2   

6  5 , 0  0 , 1  –1 0  GAUS2   

 

Table  B.5  – Tap  setting  for s ing le-frequency networks  (SFN)  in  VHF  bands  

Tap  Delay  Power  Power  Doppler  SD  

No µs  l i near dB  category µs  

1  0  0 , 93  0  CLASS   

2  1 00  0 , 046  −1 3  GAUSDAB   

3  220  0 , 01 5  −1 8  GAUSDAB   

4  290  6×1 0−3  −22  GAUSDAB   

5  385  3×1 0−3  −26  GAUSDAB   

6  480  8×1 0−4  −31  GAUSDAB   

7  600  6×1 0−4  −32  GAUSDAB   
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Annex C  
( informative)  

 
Basic characteristics  and  functional i ty for  

accessibi l i ty for bl ind  and  visual ly impaired  users  

A d ig i tal  rad io  device  shal l  support speech  ou tpu t for a l l  configuration  functions.  Th is  appl ies  
for menus  as  wel l  as  for service  selection .  Service  l abel  and  add i tional  textual  i n formation  
shal l  be  ou tpu t as  aud io,  e . g .  using  a  bu i l d - in  text-to-speech  eng ine.  The  beg inn ing  or end  of 
scrol lable  l i sts  shou ld  be  acoustical l y i nd icated .  

For frequently-used  functions  ( l ike  volume,  bass,  treble)  expl ici tl y assigned  tacti l e  use  
e lements  shal l  be  avai lable.  Numeric bu ttons  for selection  of channels  or station  storage  are  
very usefu l .  Mu l tip le  functional  assignments  to  bu ttons  shou ld  be  avoided  or,  i f th is  i s  not 
possible,  d i fferent usage  l evels  of the  same buttons  shal l  be  s i gnal led  by acoustic h in ts  ( tones  
or speech  ou tpu t).  Al l  bu ttons  shou ld  easi l y be  i den ti fi able  by thei r form  and /or l ocation .  

The  manual  and  supporting  documentation  for a  d ig i ta l  rad io  device  shal l  be  avai l able  as  
aud io  or i n  brai l le .  

D ig i ta l  rad io  data  services  shou ld  be  made  avai l able  to  the  l i stener as  much  as  possib le.  For 
example,  dynamic l abel  i n formation  cou ld  be  read  ou t th rough  a  bu i l t- i n  text-to-speech  eng ine.  
Journal ine  as  the  advanced  text service  for d i g i ta l  rad io  expl i ci tl y supports  h i n ting  i n formation  
for an  improved  text-to-speech  conversion ,  i nclud ing  options  for phonemic metadata  
descriptions  (based  on  the  I PA standard),  pause  ind ications,  a  macro  function  to  i nsert 
repeating  in formation ,  e . g .  to  make  tables  usable,  and  general  l anguage  i nd ications  for whole  
text pages  and  ind ividual  sections.  Th is  functional i ty can  be  used  for speech  ou tpu t i n  cars  as  
wel l  as  for b l i nd  or vi sual ly d isabled  persons.  

Add i tional  i n formation  i s  avai lable  from  various  organ isations  that support accessibi l i ty,  for 
example:  

h ttp: //www. rn ib. org . uk/si tes/defau l t/fi l es/video_transcript_Making_d ig i ta l_rad ios_more_usable.
doc 
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