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I NTERNATIONAL ELECTROTECHNICAL COMMISSION  

____________ 

 
DIGITAL TERRESTRIAL TELEVISION  RECEIVERS 

 FOR THE DTMB SYSTEM  
 

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 i ng  s tandard 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 ject deal 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 ternational  Organ izati on  for Standard izati on  ( I SO)  i n  accordance  wi th  cond i ti ons  determ 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  subjects  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  reasonabl 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 i n 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 possib l e  i n  thei r nati onal  and  reg ional  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  publ i cati on  shal l  be  cl earl y i nd i cated  i n  
the  l a tter.  

5)  I EC  i tsel f does  not  provi de  any attestation  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 conform 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 a test 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 ca l  commi ttees  and  I EC  Nati onal  Commi ttees  for any personal  i n j u ry,  property d amage  or 
o ther damage  of any natu re  whatsoever,  whether d i rect  or i n d i rect,  or for costs  ( i ncl 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 ti on  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  app l i cati on  of th i s  pub l i cati on .  

9)  Atten tion  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  I EC  62753  has  been  prepared  by techn ical  area  1 :  Terminals  for aud io,  
vi deo  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.  

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

CDV Report  on  voti ng  

1 00/21 08/CDV 1 00/2429A/RVC 

 
Fu l l  i n formation  on  the  voting  for the  approval  of th is  standard  can  be  found  i n  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 .  
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The  commi ttee  has  decided  that the  con ten ts  of th is  publ ication  wi l l  remain  unchanged  un ti l  
the  stabi l i ty date  ind icated  on  the  I EC websi te  under "h ttp: //webstore. iec.ch"  i n  the  data  
re lated  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 ti on ,  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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I NTRODUCTION  

Th is  I n ternational  Standard  con tains  basel i ne  speci fications  and  test methods  of receivers  for 
the  DTMB system.  The  DTMB (Dig i ta l  Terrestria l /Televis ion  Mu l timed ia  Broadcasting )  i s  the  
d ig i ta l  televis ion  terrestria l  broadcasting  standard  of Ch ina  publ ished  i n  August 2006.  The  
main  technolog ies  adopted  i n  th is  standard  are:  frame  header design  and  guard  i n terval  
padd ing  wi th  pseudo-random  noise  sequences,  wh ich  can  be  used  for fast synchron ization  
and  h igh-efficiency channel  estimation /equal ization ,  l ow-densi ty pari ty-check channel  cod ing ,  
spread  spectrum  transmission  of system  in formation .  Th is  standard  can  support payload  data  
rate  rang ing  from  4 ,81 3  Mbi t/s  to  32 ,486  Mbi t/s,  standard-defin i ti on  TV and  h igh-defin i tion  TV 
services,  mobi le  and  stationary receptions,  mu l tip le  frequency network and  s ing le  frequency 
network.  

•  D ig i ta l  te levis ion ,  as  a  new generation  of TV technology,  can  improve  the  transmission  
qual i ty and  make  i t  possib le  to  provide  more  services.  Wi th  the  worldwide  transi tion  from  
the  analogue  TV to  d ig i ta l  TV,  the  developing  prospect of the  DTMB system  can  be  
expected  i n  the  fu ture.  
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DIGITAL TERRESTRIAL TELEVISION  RECEIVERS 
 FOR THE DTMB SYSTEM  

 
 
 

1  Scope 

Th is  I n ternational  Standard  speci fies  the  basic functions,  i n terfaces,  performance  
requ i rements  and  test methods  of the  receivers  for the  D ig i tal  Terrestria l /Television  
Mu l timed ia  Broadcasting  (DTMB)  system.  Th is  standard  can  be  appl ied  to  d ig i ta l  te levis ion  
terrestria l  receivers  carrying  mu l tip le  SDTV programs  or HDTV programs  for both  mobi le  and  
stationary receptions.  

2  Normative references  

The  fol lowing  documents,  i n  whole  or i n  part,  are  normatively referenced  in  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  61 937-1 2 ,  Digital audio –Interface for non-linear PCM encoded audio bitstreams 
applying IEC 60958 – Part 12: Non-linear PCM bitstreams according to the DRA formats 

I SO/IEC  1 381 8-1 ,  Information technology – Generic coding of moving pictures and 
associated audio information: Systems 

I SO/IEC 1 381 8-2 ,  Information technology – Generic coding of moving pictures and 
associated audio information: Video 

I SO/IEC 1 381 8-3,  Information technology – Generic coding of moving pictures and 
associated audio information –Part 3: Audio 

ETSI  ETR 1 54,  Digital Video Broadcasting (DVB); Implementation guidelines for the use of 
MPEG-2 Systems,  Video and Audio in  satellite,  cable and terrestrial broadcasting applications 

ETSI  TS  1 02  366,  Digital Audio Compression (AC-3,  Enhanced AC-3)  Standard 

3  Abbreviations  and  symbols  

For the  purposes  of th is  document,  the  fol l owing  abbreviations  apply.  

AEF Acceptable  Error Free  

BCH  Bose-Chaudhuri -Hocquenghem  code  

CA Cond i tional  Access  

CAT Cond i tional  Access  Table  

C/N  Carrier-Noise  ratio  

Demux Demu l tip lexer 

DRA Dynamic Resolu tion  Adaptation  

DTMB Dig i ta l  Terrestria l /Television  Mu l timed ia  Broadcasting  

ECM  En ti tl ement Control  Message  

EIT Event I n formation  Table  
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E IT p/f E IT present/fol lowing  

EMM  En ti tl ement Management Message  

EPG  Electron ic Program  Gu ide  

ES  E lementary Stream  

FEC Forward  Error Correction  

FS  Fu l l  Scale  

HDTV H igh  Defin i tion  Televis ion  

ID  I Denti fication  

LDPC Low Densi ty Pari ty Check 

LFE  Low Frequency Enhancement 

MDCT Mod i fied  D iscrete  Cosine  Transform  

MPEG  Moving  Pictu te  Experts  Group 

MP@HL Main  Profi le  at H igh  Level  

MP@ML Main  Profi le  at Main  Level  

MQAM  M-ary Quadrature  Ampl i tude  Modu lation  

Mux Mu l tiplexer 

N IT Network I n formation  Table  

PAT Program  Association  Table  

PCM  Pu lse  Code  Modu lation  

PCR Program  Clock Reference  

PES Packetized  E lementary Stream  

PID  Packet I den ti fi er 

PMT Program  Map  Table  

PSI  Program  Speci fic I n formation  

PTS  Presentation  Time  Stamp 

QAM  Quadrature  Ampl i tude  Modu lation  

QAM-NR Quadrature  Ampl i tude  Modu lation  – Nordstrom  Robinson  

RF  Rad io  Frequency 

SDT Service  Description  Table  

SDTV Standard  Defin i ti on  Television  

SI  Service  I n formation  

STC System  Time  Clock 

TDT Time  and  Date  Table  

TOT Time  Offset Table  

TS  Transport Stream  

TPS Transmission  Parameters  S ignal ing  

UHF U l tra  H igh  Frequency 

UTC Un iversal  Time  Co-ord inated  

VHF  Very H igh  Frequency 

Y/C Luminance/Chrominance  
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4 Summary of DTMB transmission  system 

4.1  General  

Th is  part of I EC  62753  provides  the  overview of the  DTMB transmission  system,  i nclud ing  
transmi tters  and  receivers.  Normative  characteristics  and  requ i rements  are  provided  i n  detai l  
i n  C lauses  5  to  8 .  

4.2  Processing  of DTMB transmitter 

The  d ig i tal  te levis ion  terrestrial  broadcasting  system  i s  used  to  convert the  inpu t data  stream  
to  the  ou tput RF  s ignal .  The  fol l owing  baseband  processing  wi l l  be  appl ied  to  the  i npu t data  
stream  sequential l y:  

•  Scrambl ing  

Pseudo  random  binary sequence  of 2
1 5-1

 b i t  l ong  i s  used  to  randomize  the  inpu t MPEG-2  
i npu t data  before  the  channel  cod ing  block.  

•  FEC 

LDPC code  i s  used  as  part of the  FEC.  There  are  three  d i fferent LDPC cod ing  rates:  
LDPC (7  493,  3  048),  LDPC (7  493,  4  572),  LDPC (7  493,  6  096).  A BCH  (762,  752)  i s  
concatenated  ou tside  the  LDPC.  

•  Constel lation  mapping  

The  ou tpu t b inary sequence  of FEC i s  converted  to  MQAM  symbol  stream.  DTMB  supports  
the  fol lowing  constel lations:  64QAM,  32QAM,  1 6QAM,  4QAM,  and  4QAM-NR.  

•  I n terleaving  

A convolu tional  i n terleaver i s  u ti l i zed  across  many OFDM  s ignal  frames.  

•  Mu l ti plex of basic data  block and  system  in formation  

Each  frame  body consists  of 36  TPS  symbols  and  3  744  data  symbols.  The  tota l  l ength  of 
FB  i s  3  780  symbols.  

•  Combine  the  frame  body and  frame  header to  bu i ld  the  s ignal  frame 

Each  s ignal  frame consists  of frame header and  frame  body.  The  baseband  symbol  rate  i s  
7 , 56  Msymbol /s.  There  are  th ree  d i fferen t frame  header l eng ths  of 420,  595  and  945  
symbols  (wi th  the  relati ve  guard  in terval  l ength  of 1 /9 ,  1 /6,  and  1 /4) .  

•  Baseband  processing  

Squared  root raised  cosine  fi l ter wi th  0 , 05  rol l -off factor i s  adopted  to  shape  the  baseband  
s ignal  and  l im i t  the  bandwid th  to  8  MHz.  

After these  processings,  the  baseband  s ignal  wi l l  be  up-converted  to  an  RF  s ignal  i n  UHF  or 
VHF  band .  

The  d iagram  of DTMB transmi tter processing  i s  shown  in  F igure  1 .  

 

Figure  1  – Diagram  of DTMB transmitter processing  
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4.3  Processing  of DTMB receiver 

A d ig i ta l  terrestria l  televis ion  receiver completes  the  conversion  from  RF  i npu t s ignal  to  aud io  
ou tpu t and  video  d isplay.  F i rst,  RF  i npu t s ignal  i s  demodu lated  to  TS.  The  TS  i s  demu l tip lexed  
by demu l tip lexing  modu le  wi th  S I /PSI  and  EPG  i n formation .  Then ,  the  e lementary stream  i s  
decoded  by the  aud io/video  decod ing  modu le.  F inal l y,  the  aud io  and  video  s ignals  are  
transported  to  speakers  and  screens.  

The  d iagram  of DTMB  receiver processing  i s  shown  in  F igure  2 .  

 

Figure  2  – Diagram  of DTMB receiver processing  

5 Receiver capabi l i ties  

5.1  Frequency spectrum 

5. 1 .1  Frequency range 

The  receiver shal l  be  able  to  receive  a l l  TV channels  i n  the  VHF  and  UHF bands.  

5.1 .2  Channel  bandwidth  

Channel  bandwid th  i s  8  MHz.  Effective  bandwid th  i s  7 , 56  MHz.  

Occupied  bandwid th  of each  channel  i s  7 , 56  ×  ( 1  +  α)=7, 938  MHz (α  =  0 , 05).  

5.1 .3  Frequency acqu isi tion  range 

The  receiver shal l  be  able  to  receive  RF  s ignal  wi th  frequency offset no  more  than  ±1 50  kHz.  

5.2  Power supply requ irements  

Power supply requ i rements  are  shown  i n  Table  1 .  

Table  1  – Power supply requ irements  

No.  I tem  Un i t  Requ i rement 

1  Power suppl y vo l tage  V 220  V +1 0% , -20%  

2  Power suppl y frequency Hz  50  ±  2  %  

 

5.3  In terface  requ irements  

The  i n terface  requ i rements  are  shown  i n  Table  2 .  

IEC 

Demodulating

/channel  

decoding

D

E

M

U

X

RF signal  

input

TS

ES
Baseband 

decoding

SI/PSI

EPG

Audio

Video

Format 

conversion

Speaker

Display

Speaker 

output

Display

output

Copyright International  Electrotechnical  Commission  



 –  1 4  – I EC  62753:201 5  © I EC  201 5  

Table  2  – Requirements  of in terface  

Number In terface  type  Requ i rements  

1  RF  i npu t Requ i red  

2  RF  l oop  ou tpu t  Opti onal  

3  

Composi te  vi deo  s i gnal  i npu t  Opti onal  

Y/C  i npu t Opti onal  

Y/PB /PR  i n pu t Opti onal  

R/G/B  i npu t Opti onal  

4  
Aud io  i npu t/ou tpu t  

(Dua l  channel )  
Opti onal  

5  Cond i ti on  receivi ng  general  i n terface  Opti onal  

6  D -sub  1 5  pi n  VGA Opti onal  

7  D i g i ta l  vi sual  i n terface  Opti onal  

8  D i g i ta l  aud io  i n terface  Opti onal  

 

5.4 Working  modes  

The  receiver shou ld  be  able  to  demodu late  a l l  working  modes  of DTMB and  shal l  be  able  to  
demodu late  at  l east the  7  modes  in  Table  3 .  

Table  3  – Requ ired  working  modes  

Number Carriers  FEC  Constel l ation  Frame  head  
Time  

i n terleaving  

Net  bi t  rate  

Mbi t/s  

1  C  =  3  780  0 , 4  1 6QAM  PN945  720  9 , 626  

2  C  =  1  0 , 8  4QAM  PN595  720  1 0 , 396  

3  C=  3  780  0 , 6  1 6QAM  PN945  720  1 4 , 438  

4  C  =  1  0 , 8  1 6QAM  PN595  720  20 , 791  

5  C  =  3  780  0 , 8  1 6QAM  PN420  720  21 , 658  

6  C  =  3  780  0 , 6  64QAM  PN420  720  24 , 365  

7  C  =  1  0 , 8  32QAM  PN595  720  25, 989  

 

5.5 Program  search  and  tun ing  

5.5.1  General  

The  receiver shal l  provide  a  procedure  for program  search  wi th in  fu l l  channel  range.  I t  shal l  
be  able  to  demodu late  and  decode  the  i npu t s ignal  accord ing  to  parameters  found  in  PSI /SI .  

5.5.2  Receive  qual i ty d isplay 

The  receiver shal l  be  able  to  d isplay the  receive  status  and  program  i n formation .  The  
i n formation  i ncludes  the  name  of business,  cen ter frequency,  s ignal  i nd ications,  etc.  The  
s ignal  i nd ications  are  based  on  s ignal  strength  or qual i ty.  

The  receiver shou ld  provide  a  function  to  d isplay parameters  of the  receiving  program,  such  
as  cen ter frequency,  number of carriers,  FEC rate,  constel lation ,  frame  head ,  symbol  
i n terleaving ,  etc.  
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5.5.3  Automatic  search  

The  receiver shal l  have  an  au tomatic program  search  function  wi th in  fu l l  channel  range.  After 
search ,  the  program  in formation  i s  saved  as  program  l i st and  arranged  i n  a  certa in  order 
(such  as  frequency or other) .  The  orig inal  channel  l i st shal l  be  updated  i f new channels  are  
found .  

A progress  i nd icator shal l  be  d isplayed  du ring  the  search .  The  dupl icate  program  in  the  l i st  
shou ld  be  d isplayed  on ly once.  The  behavior of d i fferen t PID  carousel  i s  undetermined .  

5.5.4 Manual  search  

The  receiver shal l  support both  au tomatic and  manual  search .  The  user can  search  programs 
by channel  sequence  number or frequency.  I f the  program  found  a l ready exists  i n  the  l i st,  the  
receiver prompts  the  user for replacement.  

5.5.5  Modu lation  parameters  change 

I f any modu lation  parameter (except center frequency)  of the  s ignal  i s  changed ,  the  receiver 
shal l  be  able  to  detect and  turn  to  new mode  au tomatical l y.  

5.6  Demultiplex characteristics  

5.6.1  General  

The  receiver shal l  be  able  to  demu l tip lex the  transport stream  wh ich  i s  encoded  as  described  
in  I SO/IEC  1 381 8-1 .  

The  in terface  and  demu l tip lex processing  shal l  meet the  requ i rements  i n  ETSI  ETR 1 54.  

5.6.2  TS  data  rate  

The  maximum  TS  demu l tip lexing  data  rate  shal l  be  not l ess  than  25, 989  Mbi t/s.  

5.6.3  STC  recovery 

During  the  STC acqu is i tion  process,  the  vi deo  and  aud io  shal l  be  i n  s i len t state  (aud io  i s  mu te,  
image  i s  stati c or b lack).  The  PCR i s  extracted  and  del i vered  to  PLL  to  recover the  source  
clock by demu l tiplexer.  

The  receiver shal l  be  able  to  use  PCR to  recover the  STC wi th  PCR j i tter no  more  than  

±500  ns.  

5.6.4 Error control  

An  error concealment or error recovery function  on  transport packet errors  shou ld  be  
implemented  in  the  receiver.  

5.6.5  PID  fi l ters  

The  receiver shal l  be  able  to  receive  any sing le  service  demu l tip lexed  from  at l east 32  
d i fferen t PIDs.  

5.6.6  Mu lti -component programs 

5.6.6.1  Compatible  views 

When  the  PMT carries  more  than  one  aud io  or vi deo  e lementary stream  for a  program,  the  
receiver shal l  provide  a l ternative  and  compatib le  views  of a  s ing le  even t.  The  receiver shal l  
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present the  viewer wi th  a  choice  to  decode  one  video  or aud io  program  from  mu l ti -component 
programs.  

5.6.6.2  Incompatible  views 

The  receiver shal l  be  able  to  present an  i ncompatible  view.  I t  shal l  be  done  as  separate  
programs  or services,  not as  a l ternative  views  wi th in  a  s i ng le  program.  

5.7  Transport stream  decoding  characteristics  

5.7.1  Service  and  program  information  

5.7. 1 . 1  General  

The  receiver shal l  be  able  to  read  and  process  the  cri ti cal  S I  and  PSI  i n formation  properly.  

An  error message  shou ld  be  presented  to  the  user i f the  si gnal  i s  too  weak or m issing .  

5.7.1 .2  In formation  tables  

5.7.1 .2 . 1  Tables  reading  

The  receiver shal l  be  able  to  read  and  process  the  PAT,  PMT in  PSI  table,  and  N IT,  SDT,  E IT,  
TDT in  S I  table.  

I f there  i s  a  cond i tional  access  i n terface,  the  receiver shal l  be  able  to  read  and  process  the  
CAT in  PSI  table.  

5.7.1 .2 .2  Network information  table  

The  receiver shal l  use  a l l  avai l able  services  i n  N IT_actual  (description  of the  transport 
streams  in  the  actual  network and  a l l  correspond ing  RF  tun ing  parameters)  and  N IT_other 
(description  of the  transport streams i n  the  other network)  table  to  make 
service_l ist_descriptor.  

When  the  receiver gets  a  special  network ID  that correspond ing  to  the  network configuration  
i n  other N IT,  i t  shal l  on ly show the  service  i tems  that can  be  provided  by the  appropriate  
service_l i st_descriptor,  i nstead  of the  i tems  i n  other N IT service_l ist_descriptor.  

The  receiver shal l  be  able  to  read  and  process  the  fol lowing  N IT descriptors.  

•  Network_name_descriptor 

•  Service_l ist_descriptor 

•  Terrestria l_del ivery_system_descriptor 

•  L inkage_descriptor 

5.7.1 .2 .3  Service  description  table  

The  service  l i st  shal l  be  updated  by the  service_descriptor extracted  from  SDT_actual  and  
SDT_other.  SDT_actual  speci fies  the  service  names  of curren t transport stream.  SDT_other 
speci fies  the  service  names  of other transport stream.  

The  receiver shal l  be  able  to  read  and  process  the  fol lowing  SDT descriptor.  

•  Service_descriptor 
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5.7.1 .2 .4 Event information  table  

The  receiver shal l  be  able  to  read  and  process  4  types  of E IT.  

•  E I T p/f actual :  E I T of present and  fol lowing  even ts  i n  the  curren t transport stream,  
table_id=0x4E.  

•  E I T p/f other:  E IT of present and  fol l owing  even ts  i n  other transport stream,  table_id=0x4F.  

•  E I T schedu le  actual :  E IT of even ts  time  i n  current transport stream,  table_id=0x50~5F.  

•  E I T schedu le  other:  E I T of even ts  time  i n  other transport stream,  table_id=0x60~6F.  

When  the  receiver works  i n  a  TV channel ,  i t  shal l  be  able  to  read  and  process  not on ly the  
service  event i n formation  i n  the  curren t stream  but a lso  other stream  in  the  same channel .  

The  receiver shal l  be  able  to  read  and  process  the  fol lowing  N IT descriptors.  

•  Short_name_descriptor 

•  Extended_event_descriptor 

•  Component_descriptor 

•  Con ten t_descriptor 

5.7.1 .2 .5  Time and  date  table  

The  receiver d isplays  the  even t time  accord ing  to  TDT and  TOT.  The  d isplay time  i s  ad justed  
by the  conten t i n  TDT and  offset i n  TOT.  TDT con tains  a  UTC time,  bu t no  descriptors.  

5.7.1 .3  Service  l ist  from  N IT and  SDT 

The  receiver uses  N IT and  SDT to  establ ish  a  service  l i st.  

The  service  l i st  i s  establ i shed  accord ing  to  service_l ist_descriptor i n  N IT and  
service_descriptor i n  SDT.  The  service_l ist_descriptor provides  a l l  service_ID  bu t no  
service_name i n  a l l  transport stream  of one  speci fic network.  So  the  receiver needs  to  fi nd  
service  names  from  service_descriptor i n  SDT.  As  the  SDT_actual  j ust i ncludes  the  service  
names  of the  curren t stream,  the  receiver needs  to  analyze  the  SDT_other i n  the  curren t 
stream  to  d iscover a l l  the  services  speci fied  by the  SI  i n  a  speci fic network.  

The  "actual "  and  "other"  table  processing :  The  receiver shou ld  process  N IT_actual ,  
SDT_actual ,  SDT_other.  The  service  names  i n  the  curren t stream  and  other stream  shou ld  be  
extracted  to  establ i sh  a  service  l i st  wi thou t chang ing  channel .  

5.7.1 .4  Linkage  descriptor 

The  receiver shou ld  be  able  to  read  the  l i nkage  descriptor and  complete  i ts  operation .  

5.7.1 .5  Undefined  data  structure  processing  

I f the  SI  data  structu re  cannot be  read ,  the  receiver shal l  skip  i t  and  keep  processing  the  
fol lowing  SI  i n formation  wi thou t any software  fau l t.  

5.7.1 .6  SI  update  

The  receiver shal l  be  able  to  fol low the  “quasi -static”  and  “dynamic”  PSI /SI  data  changes.  

"Quasi -static"  S I  i ncludes  the  N IT and  SDT.  The  receiver shal l  update  accord ing  to  the  new 
data  during  the  working  state  conversion  from  standby to  normal .  Usual ly,  th is  update  i s  
reflected  i n  the  “service  l i st” .  “Service  l i st”  i s  stored  i n  a  non-volati l e  memory and  usual ly 
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unchanged .  To  meet the  “quasi -static”  S I  changes,  the  receiver shal l  check whether S I  has  
changed  during  the  state  conversion  from  standby to  normal .  

"Dynamic"  SI  i ncludes  PMT,  TDT and  runn ing  status  in  SDT.  The  receiver shal l  be  able  to  
read  and  fol low the  “dynamic”  S I .  

5.7.2  EPG  

The  receiver shal l  be  able  to  read  and  process  the  basic EPG  data  structure  for DTV 
broadcasting ,  as  wel l  as  the  extended  EPG  for exchange.  

I n  the  EPG  processing ,  i f a  service  does  not provide  any EIT i n formation ,  the  EPG  d isplay 
shal l  not show an  error message,  bu t l eave  a  b lank i n  the  time  bar.  

Requ i rements  of EPG  supporting  are  l i sted  in  Table  4 .  

Table  4  – Requ irements  of EPG  supporting  

Number I tems  Techn ical  options  Requ i rements  

1  EPG  con ten ts  

Program  time  schedu l e  Requ i red  

Cu rren t  and  upcoming  program  i n formation  Requ i red  

Cu rren t  time  d i spl ay Requ i red  

Programs  overview Requ i red  

2  EPG  d i spl ay 

Browse  by program  channel  Requ i red  

Browse  by program  time  sequence  Opti onal  

Browse  by program  type  

(at  l east  the  same  day)  
Opti onal  

3  EPG  operation  
3a.  Browse  EPG  by the  menu  Requ i red  

e i ther 3a  or 3b  3b.  Browse  EPG  by shortcu ts  of remote  con tro l l er 

4  EPG  recepti on  
At  l east  50  prog rams,  no  l ess  than  7  days  time  
schedu l e  i n formation  of each  program,  no  l ess  than  
255  B  i n troducti on  for every i nd i vi dual  program.  

Requ i red  

5  L i nkage  descriptor 
Be  abl e  to  l i nk to  the  network overal l  EPG  i n formati on  
by l i nkage  descri ptor 

Opti onal  

6  EPG  update  EPG  con ten t  au tomati c  real -time  updates  Requ i red  

 

5.7.3  Presentation  of subti tle  

The  receiver shal l  be  able  to  read  and  process  l egal  subti tle  i n formation  in  TS.  The  fol lowing  
settings  shal l  be  al lowed :  

a)  preferred  language  setting ;  

b)  the  subti tle  setting  can  be  “on”  or “off”  and  other avai lable  subti tl e  l anguages  can  be  
selected .  

5.8  Function  requ irements  

5.8.1  General  

The  function  requ i rements  are  shown  i n  Table  5.  
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Table  5  – Supporting  functions  

Number I tem  Requ i rement 

1  Software  vi s i on  update  Opti onal  

2  Ch i nese  g raph ical  operati on  i n terface  Requ i red  

3  GB  1 3000-201 0  Ch inese  character bank Requ i red  

4  Program  search  and  tun i ng  Requ i red  

5  Service  l i s t  Requ i red  

6  S tatus  bar Requ i red  

7  User parameter setti ngs  and  store  Requ i red  

8  Power fa i l u re  memory Requ i red  

9  Factory setti ngs  restore  Requ i red  

1 0  Real  t ime  cl ock Requ i red  

 

5.8.2  Software  version  update  

Under consideration .  

5.8.3  Ch inese graph ical  operation  in terface  

The  receiver shal l  provide  a  Ch inese  graph ical  i n terface.  The  user can  access  the  receiver 
i n formation  and  con trol  the  receiver by the  g raph ical  i n terface.  

5.8.4 Service  l ist 

5.8.4. 1  General  

The  receiver shal l  provide  a  g raph ical  i n terface  to  d isplay the  service  l i st  i n  the  network.  

The  service  l i st  i s  based  on  SI .  The  user can  choose  services  i n  the  network th rough  the  
service  l i st.  When  a  service  i s  se lected ,  i t  shal l  be  presented  to  the  user immed iately.  

5.8.4.2  Establ ishment of a  service  l ist 

The  service  l i st  consists  of terrestria l  d i g i ta l  TV services  in  the  network.  These  services  are  
main ly from  

a)  the  terrestria l  d ig i ta l  TV services  i nd icated  by the  N IT service  l i st  i n  the  network,  

b)  the  terrestria l  d ig i ta l  TV services  i n  the  network bu t not i n  the  N IT service  l i st.  

For a) ,  the  receiver fol l ows  the  frequency l i st i n  N IT to  search  channels.  The  receiver adds  the  
service  wh ich  compl ies  wi th  the  acqu is i tion  ru les  of the  service  l i st accord ing  to  the  service  
l i st  descriptor i n  N IT and  the  service  name  table  descriptor i n  SDT.  

For b) ,  the  terrestria l  d ig i ta l  TV services  are  found  by channel  search ing  (not N IT)  and  added  
to  the  service  l i st.  

The  requ i rements  of the  service  l i s t  are  as  fol lows:  

•  i t  shal l  classi fy the  d ig i tal  services,  such  as  video  service,  aud io  service  and  data  service;  

•  i t  shal l  i nclude  the  d ig i tal  service  names  and  the  correspond ing  network names.  I f there  i s  
on ly one  network,  the  d isplay of network name is  not requ i red ;  

•  i t  shal l  provide  more  than  1 50  services.  
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5.8.4.3  Edi ting  of the  service  l ist 

The  service  l i st  can  be  ed i ted  (such  as  th rough  sorti ng)  by the  users.  I f the  network operator 
changes  i ts  i n formation ,  the  receiver shou ld  add  new i tems  at the  end  of service  l i st.  

5.8.4.4 Update  of the  service  l ist 

The  receiver shal l  be  able  to  fo l low the  network service  changes.  The  service  l i st shal l  update  
after the  network operator changes  the  services.  The  update  depends  on  the  SI  and  on ly the  
d ig i ta l  service  i tems  i nd icated  by N IT are  updated .  Al l  these  updates  of the  service  l i st  shal l  
not affect the  d ig i tal  service  i tems  wh ich  are  not i nd icated  by N IT.  

The  service  l i st  shal l  be  updated  i n  the  fol l owing  two  cases:  

a)  the  state  transforms  from  stand -by to  normal ;  

b)  when  en tering  the  menu  option  of the  service  selection  table.  

I n  both  cases,  i f there  are  any changes  i n  service  options,  a  message  shou ld  be  d isplayed  
and  the  updates  shou ld  be  confi rmed  by the  user.  

5.8.4.5  Remove from  the  service  l ist 

The  receiver shal l  provide  a  function  to  delete  a l l  or part of d ig i ta l  service  i tems  in  the  service  
l i st.  Th is  action  shal l  not affect other parameter settings.  

5.8.5  Status  bar 

The  status  bar i nd icates  the  curren t status  of services.  I t  i s  based  on  the  in formation  of E IT p/f 
actual  and  EIT p/f other.  The  name  and  duration  of the  current program  shal l  be  presented  i n  
the  status  bar,  the  name and  start  time  of the  next program  shou ld  be  presented  too.  

I f the  E IT of a  service  i s  not provided ,  the  status  bar shal l  not d isplay an  error message,  bu t 
shal l  l eave  a  b lank i n  the  p lace  of the  service  name  and  duration .  

I f the  con tent_descriptor and  component_descriptor i n  E IT cannot be  decoded  by the  receiver,  
th is  shal l  not cause  the  receiver to  break down  or cause  a  software  crash .  

5.8.6  User parameter settings  and  storage 

The  fol lowing  parameters  shou ld  be  stored  i n  wri table  non-volati l e  memory:  

a)  main  parameters  of video  such  as  brigh tness,  color saturation ,  con trast,  color temperature;  

b)  main  parameters  of aud io  such  as  treble,  bass,  mono,  stereo,  balance  of l eft and  righ t 
channels,  volume  con trol ;  

c)  l anguage  selection ;  

d )  service  l i st.  

5.8.7  Power fai lure  memory 

The  receiver shal l  have  a  power fai l u re  memory.  

When  the  receiver i s  powered  off normal l y,  the  cu rrent user parameter and  channel  setting  
shal l  be  stored .  At the  next boot or waking  from  standby status,  the  receiver restores  the  
saved  parameters.  
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5.8.8  Restore  factory settings  

The  receiver shal l  provide  a  function  of restoring  a l l  the  user parameters  to  the  factory setting  
status,  so  that the  whole  service  l i st  and  user parameters  are  deleted .  The  receiver shal l  be  i n  
the  i n i tia l  set-up  state  after the  restoration  of factory settings.  

5.8.9  Real  time  clock 

The  real  time  clock of the  receiver shal l  be  able  to  update  by TDT.  The  clock i s  d i splayed  as  
Bei j i ng  time.  

6 Video and  audio  system  characteristics  

6.1  Video system  characteristics  

6. 1 . 1  General  

The  receiver shal l  be  able  to  decode  the  stream  wh ich  meets  the  25  Hz frame  frequency,  4 : 3  
and  1 6: 9  aspect ratio  speci fication  of I SO/IEC  1 381 8-2 .  

The  parameters  of the  video  are  l i sted  in  Table  6 .  

Table  6  – Video parameters  

Image  format SDTV HDTV 

Grade  MP@ML /  benchmark@4. 0  MP@HL / benchmark@6. 0  

Frame  rate  25  Hz  25  H z 

Aspect ra ti o  4 : 3  1 6 : 9  

Resol u ti on  720  ×  576  1  920  ×  1  080  

Chromati ci ty parameter 4 : 2 : 0  4 : 2 : 0  

 

6.1 .2  Fast acqu isi tion  

I n  order to  reduce  the  decod ing  time  of new programs or services,  the  receiver shal l  support 
the  fast acqu is i tion  to  the  stream  wh ich  meets  the  fol lowing  requ i rements.  

Each  video  essentia l  stream  includes  a  sequence  header and  an  associated  video  group  
header,  and  the  time  i n terval  between  the  two  i s  not l onger than  0 , 5  s .  There  i s  no  
requ i rement concern ing  the  data  sequence  poin ter i n  the  PES  header,  or data  flow sequence  
poin ter associated  wi th  the  essentia l  stream  in  PMT.  I f the  video  essentia l  stream  con tains  a  
data  sequence  poin ter,  the  sequence  type  i s  described  as  “04” .  

6.1 .3  Sti l l  images  

The  receiver shal l  support the  decod ing  and  d isplay of sti l l  images.  

A sti l l  image  i s  a  video  sequence  that con tains  on ly one  i n tra-coded  image.  Th is  video  stream  
may cause  data  bu ffer underflow.  During  the  data  bu ffer check i n  the  decod ing  process,  the  
d isplay processing  shal l  repeat the  previous  image  to  ensure  that the  data  bu ffer works  
properly.  

6.1 .4 Baseband  video input format 

The  i npu t video  format of the  receiver shal l  be  one  of the  formats  i n  Table  7  and  downward  
compatible.  
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Table  7  – Video format 

Video  format 

Video  format parameters  

I n terl acing  
ratio  

Number of 
scann ing  l i nes  

Line  frequency 
kHz 

Field  frequency 
Hz  

Aspect ratio  

720  ×  576 I  a  2 : 1  625  1 5 , 625  50  4 : 3  

720  ×  576P  1 : 1  625  31 , 25  50  4 : 3  

1  280  ×  720P  1 : 1  750  45  60  1 6 : 9  

1  280  ×  720P  1 : 1  750  37 , 50  50  1 6 : 9  

1  920  ×  1  080 I  a  2 : 1  1  1 25  28 , 1 25  50  1 6 : 9  

1  920  ×  1  080 I  2 : 1  1  1 25  33 , 75  60  1 6 : 9  

a  Th i s  i s  the  preferred  format.  

 

6.2  Audio  system  characteristics  

The  receiver shal l  be  able  to  i den ti fy a  program  that con tains  mu l tip lexed  aud io  streams  and  
choose  one  stream  to  decode.  

The  receiver shal l  be  able  to  decode  the  d ig i ta l  aud io  streams  that meet the  requ i rements  of 
I SO/IEC 1 381 8-3  or I EC  61 937-1 2 .  Optional l y,  the  receiver may have  the  capabi l i ty of 
decod ing  the  d ig i tal  aud io  streams  that meet the  requ i rements  of ETSI  TS  1 02  366.  

The  receiver wi th  a  mu l ti -channel  aud io  decod ing  function  shal l  be  able  to  m ix the  mu l ti -
channel  s ignal  to  Lt/Rt matrix su rround  stereo  ou tpu t or Lo/Ro normal  stereo  ou tpu t.  

The  receiver wi th  d ig i ta l  aud io  ou tpu t shal l  be  able  to  ou tpu t two-channel  decoded  PCM  aud io  
and  undecoded  d ig i ta l  aud io  s i gnals.  

7  RF  part and  channel  decoder 

7.1  RF  port 

7. 1 . 1  RF  input port 

The  impedance  of the  RF  inpu t port i s  75  Ω ,  return  l oss  shal l  be  not l ess  than  8  dB.  

I f the  RF  inpu t port provides  DC power for an  external  an tenna  ampl i fier,  th is  feature  shal l  not 
l ead  to  a  s ign i fican t deterioration  of performance.  The  an tenna  DC power supply ci rcu i t  shal l  
have  a  short ci rcu i t  protection .  I f DC  power supply exists,  the  receiver shal l  provide  a  menu  
option  to  swi tch  i t  to  on  or off.  I n  the  fi rst i n i tia l ization  and  during  restoration  to  factory 
settings,  the  an tenna  DC power supply shal l  be  off.  

7.1 .2  RF  loop output port 

As an  option ,  the  receiver shou ld  have  one  RF  l oop  ou tpu t port.  The  impedance  of the  ou tpu t 

port i s  75  Ω .  

The  gain  of the  RF  loop  ou tpu t port i s  between  −1  dB  to  + 3  dB.  The  RF  l oop  ou tpu t port i s  
unrelated  to  the  receiver’s  working  mode.  
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7.2  Performance 

7.2 .1  Fai lure  point  cri teria  

The  fai l u re  poin t cri teria  are  described  as  reference  AEF (acceptable  error free)  wh ich  i s  
described  i n  Annex A.  

7.2.2  Carrier to  noise  ratio  threshold  

Min imum  requ i rements  of C/N  threshold  are  shown  in  Table  8 .  

Table  8  – C/N  for reference  AEF  

Modulation  Code  rate  

C/N  
dB  

Gaussian  Rice  Rayleigh  

4QAM  0 , 8  6 , 0  6 , 5  9 , 5  

1 6QAM  0 , 4  8 , 0  8 , 7  1 0 , 5  

1 6QAM  0 , 6  1 0 , 7  1 1 , 2  1 4 , 0  

1 6QAM  0 , 8  1 3 , 2  1 4 , 0  1 8 , 5  

32QAM  0 , 8  1 6 , 6  1 7 , 3  22 , 4  

64QAM  0 , 6  1 5 , 7  1 6 , 6  1 9 , 4  

 

The  description  of Rice  and  Rayleigh  channel  modes  are  g iven  i n  Annex B.  

7.2.3  M in imum  signal  i nput levels  

The  requ i rements  for the  m in imum  received  s ignal  l evels  are  shown  in  Table  9 .  

Table  9  – M in imum received  s ignal  level  

Modu lation  Code  rate  

M in imum  s ignal  i nput l evels  

dBm  

VHF  UHF  

4QAM  0 , 8  −93  −91  

1 6QAM  0 , 4  −92  −90  

1 6QAM  0 , 6  −89  −87  

1 6QAM  0 , 8  −86  −84  

32QAM  0 , 8  −84  −82  

64QAM  0 , 6  −84  −82  

 

7.2.4 Maximum  signal  input level  

The  receiver shal l  be  able  to  hand le  DTMB signals  up  to  a  l evel  of −1 0  dBm.  

7.2.5  Immunity to  analogue signals  in  an  ad jacent channel  

The  C/I  i s  defined  as  the  wanted  DTMB s ignal  l evel  to  the  ad jacent channel  analogue  TV 
s ignal  l evel  ratio  subject to  the  AEF  cond i tion .  Requ i rements  of immun i ty to  analogue  signals  

i n  N −  1  and  N +  1  channels  are  shown  in  Table  1 0  and  Table  1 1 .  
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Table  1 0  – Immunity to  analogue signals  in  a  N −  1  ad jacent channel  

Modu lation  Code  rate  
C/I  
dB  

4QAM  0 , 8  −44  

1 6QAM  0 , 4  −46  

1 6QAM  0 , 6  −45  

1 6QAM  0 , 8  −41  

32QAM  0 , 8  −40  

64QAM  0 , 6  −41  

 

Table  1 1  – Immunity to  analogue  s ignals  in  a  N +  1  ad jacent channel  

Modu lation  Code  rate  
C/I  
dB  

4QAM  0 , 8  −44  

1 6QAM  0 , 4  −46  

1 6QAM  0 , 6  −45  

1 6QAM  0 , 8  −41  

32QAM  0 , 8  −40  

64QAM  0 , 6  −41  

 

7.2.6  Immunity to  co-channel  analogue signals  

The  C/I  i s  defined  as  the  wanted  DTMB signal  l evel  to  the  co-channel  analogue  TV s ignal  
l evel  ratio  subject to  the  AEF  cond i tion .  Requ i rements  of immun i ty to  the  in terference  are  
shown  in  Table  1 2 .  

Table  1 2  – Immunity to  co-channel  analogue  s ignals  

Modu lation  Code  rate  
C/I  
dB  

4QAM  0 , 8  −7  

1 6QAM  0 , 4  −5  

1 6QAM  0 , 6  −3  

1 6QAM  0 , 8  2  

32QAM  0 , 8  5  

64QAM  0 , 6  3  

 

7.2.7  Immunity to  d ig i tal  s ignals  in  an  adjacent channel  

The  C/I  i s  defined  as  the  wanted  DTMB  signal  l evel  to  the  ad jacent channel  DTMB s ignal  l evel  
ratio  subject to  the  AEF  cond i tion .  Requ i rements  of immun i ty to  the  in terference  are  shown  i n  
Table  1 3 .  
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Table  1 3  – Immunity to  d ig i tal  s ignals  in  an  adjacent channel  

Modu lation  Code  rate  
C/I  
dB  

4QAM  0 , 8  −41  

1 6QAM  0 , 4  −40  

1 6QAM  0 , 6  −38  

1 6QAM  0 , 8  −36  

32QAM  0 , 8  −34  

64QAM  0 , 6  −35  

 

7.2.8  Immunity to  co-channel  d ig i tal  s ignals  

The  C/I  i s  defined  as  the  wanted  DTMB s ignal  l evel  to  the  co-channel  DTMB s ignal  l evel  ratio  
subject to  the  AEF  cond i tion .  Requ i rements  of resistance  capabi l i ty to  the  in terference  are  
shown  i n  Table  1 4 .  

Table  1 4  – Immunity to  co-channel  d ig i tal  s ignals  

Modu lation  Code  rate  
C/I  
dB  

4QAM  0 , 8  7 , 0  

1 6QAM  0 , 4  8 , 5  

1 6QAM  0 , 6  1 1 , 0  

1 6QAM  0 , 8  1 3 , 5  

32QAM  0 , 8  1 7 , 0  

64QAM  0 , 6  1 6 , 0  

 

7.2.9  Resistance  to  0  dB  echo 

When  the  inpu t s ignal  i s  a  two  static path  channel  s ignal  wi th  0  dB  echo,  the  maximum  delays  
wh ich  the  receiver can  hand le  shal l  be  not l ower than  values  i n  Table  1 5.  When  the  delay i s  

30  µs,  the  C/N  thresholds  shal l  be  not h igher than  values  i n  Table  1 6 .  

Table  1 5  – Requirements  of delay to  0  dB  echo 

Frame head  
0  dB  maximum  delay  

µs  

PN420  50  

PN595  60  

PN945  1 1 0  
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Table  1 6  – Requ irements  of C/N  thresholds  to  30  µs  echo 

Mode  Carriers  Code  rate  Modu lation  Frame  head  
Symbol  

i n terleaving  
C/I  
dB  

1  C  =  3  780  0 , 4  1 6QAM  PN945  720  1 1 , 0  

2  C  =  1  0 , 8  4QAM  PN595  720  1 1 , 0  

3  C  =  3  780  0 , 6  1 6QAM  PN945  720  1 5 , 0  

4  C  =  1  0 , 8  1 6QAM  PN595  720  20 , 5  

5  C  =  3  780  0 , 8  1 6QAM  PN420  720  20 , 5  

6  C  =  3  780  0 , 6  64QAM  PN420  720  20 , 5  

7  C  =  1  0 , 8  32QAM  PN595  720  24 , 5  

 

7.2.1 0  Resistance to  dynamic multipath  channel  

When  the  i npu t s ignal  i s  a  dynamic mu l tipath  channel  wi th  70  Hz Doppler frequency sh i ft,  the  
C/N  th resholds  of the  receiver shal l  be  not h igher than  the  values  i d icated  i n  Table  1 7 .  When  

the  C/N  i s  “ threshold  +3  dB” ,  maximum  Doppler frequency sh i ft  shal l  be  not l ower than  the  
values  i n  Table  1 7.  The  dynamic mu l tipath  channel  modes  are  g iven  i n  Annex B.  

Table  1 7  – Resistance to  dynamic multipath  channel  

Mode  Carriers  
Code  
rate  

Modu lation  
Frame  
head  

Symbol  
i n terleaving  

C/N  
dB  

Dopl ler 
frequency sh i ft  

Hz 

1  C  =  3  780  0 , 4  1 6QAM  PN945  720  1 2 , 0  1 30  

2  C  =  1  0 , 8  4QAM  PN595  720  1 3 , 5  1 20  

3  C  =  3  780  0 , 6  1 6QAM  PN945  720  1 7 , 0  1 1 5  

 

7.2.1 1  Resistance to  pu lse  noise  in terference 

When  the  i n terference  i s  pu lse  noise  wi th  −3  dB  C/N  and  1 0  ms  cycle  time,  the  maximum  
pu lse  l eng th  ( tp)  wh ich  the  receiver i s  able  to  hand le  shal l  be  l onger than  the  values  in  
Table  1 8.  

Table  1 8  – Requ irements  of pu lse  noise  interference  length  

Mode  Carriers  
Code  
rate  

Modu lation  
Frame  
head  

Symbol  
I n terl eaving  

tp  

µs  

1  C  =  3  780  0 , 4  1 6QAM  PN945  720  1 00  

2  C  =  1  0 , 8  4QAM  PN595  720  70  

3  C  =  3  780  0 , 6  1 6QAM  PN945  720  50  

4  C  =  1  0 , 8  1 6QAM  PN595  720  35  

5  C  =  3  780  0 , 8  1 6QAM  PN420  720  25  

6  C  =  3  780  0 , 6  64QAM  PN420  720  25  

7  C  =  1  0 , 8  32QAM  PN595  720  25  

 

8  Test method  

8.1  RF  demodulation  and  channel  decoding  

8. 1 . 1  General  

The  fa i lu re  poin t cri teria  are  referenced  as  AEF  wh ich  i s  described  i n  Annex A.  
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8.1 .2  Frequency range 

8. 1 .2 .1  General  

Th is  method  i s  used  to  test the  frequency range  of the  receiver i n  VHF  and  UHF  bands.  The  
test set-up  for the  frequency range  i s  shown  in  F igure  3 .  The  equ ipment shal l  be  connected  
wi th  correct impedance  match ing .  

 

Figure  3  – Test set-up  for frequency range 

8. 1 .2 .2  Test procedure 

The  test procedure  of the  frequency range  i s  as  fo l lows.  

a)  The  TS  generator ou tputs  standard  motion  video  to  the  modu lator.  Ad just the  modu lator 
ou tpu t l evel  to  make  the  receiver i npu t as  standard  i npu t l evel .  

b)  Measure  the  l owest VHF channel  (expressed  as  channel  N )  and  the  h ighest UHF  channel  
(expressed  as  channel  M )  of the  reception ,  the  receiver frequency range  i s  from  channel  
N  to  channel  M .  

8.1 .3  Frequency acquisi tion  range 

8. 1 .3. 1  General  

Th is  method  i s  used  to  test the  maximum  frequency offset the  receiver can  hand le.  The  test 
set-up  for the  frequency acqu isi tion  range  i s  shown  in  F igure  3.  The  equ ipment shal l  be  
connected  wi th  correct impedance  match ing .  

8.1 .3.2  Test procedure 

The  test procedure  of the  frequency acqu isi tion  range  i s  as  fo l lows.  

a)  The  TS  generator ou tpu ts  a  test TS  of a  standard  motion  video  to  the  modu lator.  Ad just 
the  modu lator ou tpu t l evel  to  render the  receiver i npu t as  standard  i npu t l evel .  

b)  Set the  cen ter frequency of the  modu lator and  receiver to  a  channel .  

c)  Ad just the  cen ter frequency of the  modu lator and  measure  the  maximum  negative  offset 

(expressed  as  ∆f1 )  and  posi ti ve  offset (expressed  as  ∆f2)  of the  reception .  The  receiver 
frequency acqu is i tion  range  i s  from  −∆f1  to  ∆f2.  

8.1 .4 Program  search  and  tun ing  

8. 1 .4.1  General  

Th is  method  i s  used  to  test the  au tomatic channel  search  function  and  the  N IT channel  search  
function .  The  test set-up  for program  search  and  tun ing  i s  shown  i n  F igure  4 .  The  equ ipment 
shal l  be  connected  wi th  correct impedance  match ing .  
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Figure  4  – Test set-up  for program  search  and  tun ing  

8. 1 .4.2  Test procedure  of automatic  channel  search  

The  test procedure  of au tomatic channel  search  i s  as  fo l lows.  

a)  The  TS  generators  1 ,  2 ,  3  ou tpu t a  test TS  of a  standard  motion  vi deo.  The  stream  is  
mu l tiplexed  wi th  an  S I  stream  and  transported  to  the  modu lators.  Ad just the  modu lator's  
ou tpu t l evel  to  render the  receiver i npu t as  standard  i npu t l evel .  

b)  Set the  cen ter frequency of modu lators  1 ,  2  and  3  to  80  MHz,  498  MHz and  81 0  MHz.  

c)  Swi tch  off the  N IT and  SDT function  of S I  generators  and  reset the  service  l i st  of the  
receiver.  

d )  Start the  receiver au tomatic channel  search  procedure  and  check whether a l l  services  
have  been  found .  

8.1 .4.3  Test procedure  of N IT channel  search  

The  test procedure  of N IT channel  search  i s  as  fo l lows.  

a)  The  TS  generators  1 ,  2 ,  3  ou tpu t a  test TS  of a  standard  motion  vi deo.  The  stream  i s  
mu l tip lexed  wi th  an  S I  stream  and  transported  to  the  modu lators.  Ad just the  modu lator's  
ou tpu t l evel  to  render the  receiver i npu t as  standard  inpu t l evel .  

b)  Set the  cen ter frequency of modu lators  1 ,  2  and  3  to  80  MHz,  498  MHz and  81 0  MHz.  

c)  Set the  N IT and  SDT wh ich  i nclude  a l l  d ig i ta l  services  in  the  3  S I  generators.  Reset the  
service  selection  table  of the  receiver.  

d )  Start  the  receiver au tomatic channel  search  procedure  and  check whether a l l  services  
have  been  found .  

8.1 .5  Return  loss  of RF  input port 

8. 1 .5. 1  General  

Th is  method  i s  used  to  measure  the  return  l oss  of an  RF  i npu t port of the  receiver i n  VHF  and  
UHF  bands.  The  test set-up  for return  l oss  i s  shown  in  F igure  5.  The  equ ipment shal l  be  
connected  wi th  correct impedance  match ing .  
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Figure  5  – Test set-up  for return  loss  

8. 1 .5.2  Test procedure  

Set the  scan  frequency band  of the  network analyzer from  40  MHz to  1  GHz.  

Start the  return  loss  test procedure  of the  network analyzer and  measure  the  h ighest 
reflection  poin t i n  the  whole  scan  band .  

8.1 .6  C/N  threshold  of Gaussian  

8. 1 .6.1  General  

Th is  method  i s  used  to  test the  Gaussian  C/N  threshold  of the  receiver i n  VHF and  UHF  
bands.  The  test set-up  for C/N  threshold  of Gaussian  i s  shown  i n  F igure  6 .  The  equ ipment 
shal l  be  connected  wi th  correct impedance  match ing .  

 

Figure  6  – Test set-up  for C/N  threshold  of Gaussian  

8. 1 .6.2  Test procedure 

The  test procedure  of the  C/N  threshold  of Gaussian  i s  as  fol lows.  

a)  The  TS  generator ou tputs  the  test TS  of a  standard  motion  video  to  the  modu lator.  Swi tch  
off the  noise  generator and  ad just the  modu lator ou tpu t l evel  to  render the  receiver i nput 
as  standard  i npu t l evel .  

b)  Set the  cen ter frequency of modu lator and  receiver to  a  channel .  

c)  Measure  the  C/N  threshold  at  the  fa i lu re  poin t cri teria  as  reference  of AEF.  

8.1 .7  Signal  input level  range 

8. 1 .7.1  General  

Th is  method  i s  used  to  test the  m in imum  and  the  maximum  s ignal  i npu t l evels  of the  receiver 
i n  VHF  and  UHF  bands.  The  test set-up  for the  s ignal  i npu t l evel  range  i s  shown  in  F igure  7 .  
The  equ ipment shal l  be  connected  wi th  correct impedance  match ing .  

 

Figure  7  – Test set-up  for s ignal  input level  range 
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8.1 .7.2  Test procedure  

The  test procedure  of the  s ignal  i npu t l evel  range  i s  as  fo l lows.  

a)  The  TS  generator ou tpu ts  the  test TS  of a  standard  motion  vi deo  to  the  modu lator.  Ad just 
the  modu lator ou tpu t l evel  and  the  attenuator to  render the  receiver i npu t as  standard  
i npu t l evel .  

b)  Set the  cen ter frequency of the  modu lator and  receiver to  a  channel .  

c)  Ad just the  attenuator to  fi nd  the  min imum  s ignal  i npu t l evel  at  the  fa i l u re  poin t cri teria  and  
set them  as  reference  AEF.  

d )  Ad just the  attenuator to  fi nd  the  maximum  s ignal  i npu t l evel  at the  fa i l u re  poin t cri teria  and  
set them  as  reference  AEF.  The  maximum  inpu t s ignal  does  not exceed  −1 0  dBm.  

8.1 .8  Immunity to  analogue signals  in  adjacent channels  

8. 1 .8.1  General  

Th is  method  i s  used  to  test the  immun i ty of the  receiver to  analogue  s ignals  i n  ad jacent 
channels.  The  test set-up  for the  immun i ty to  analogue  s ignals  i n  ad jacent channels  i s  shown  
in  F igure  8.  The  equ ipment shal l  be  connected  wi th  correct impedance  match ing .  

 

Figure  8  – Test set-up  for immunity to  analogue signals  in  ad jacent channels  

8. 1 .8.2  Test procedure  

The  test procedure  of immun i ty to  analogue  s ignals  i n  ad jacent channels  i s  as  fol lows.  

a)  The  TS  generator ou tpu ts  the  test TS  of a  standard  motion  video  to  the  DTMB  modu lator.  
The  PAL s ignal  generator ou tpu ts  a  s i gnal  to  the  analogue  TV modu lator.  Swi tch  off the  
analogue  TV modu lator and  ad just the  DTMB modu lator ou tpu t l evel  to  render the  receiver 
i npu t as  standard  i npu t l evel .  

b)  Set the  cen ter frequency of the  DTMB  modu lator and  receiver to  channel  N.  Set the  cen ter 
frequency of the  analogue  TV modu lator to  channel  N  −  1 .  

c)  Swi tch  on  the  analogue  TV modu lator and  ad just i ts  ou tpu t l evel  to  measure  the  C/I  
threshold  at the  fa i l u re  poin t cri teria  and  set i t  as  reference  AEF.  

d )  Set the  cen ter frequency of the  analogue  TV modu lator to  channel  N  +  1 .  Repeat step  c)  to  
measure  the  C/I  th reshold  of channel  N  +  1 .  

8.1 .9  Immunity to  analogue  signals  in  a  co-channel  

8 . 1 .9 .1  General  

Th is  method  i s  used  to  test the  immun i ty of the  receiver to  co-channel  analogue  s ignals.  The  
test set-up  for the  immun i ty to  co-channel  analogue  s ignals  i s  shown  i n  F igure  8 .  The  
equ ipment shal l  be  connected  wi th  correct impedance  match ing .  
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8.1 .9.2  Test procedure  

The  test procedure  of immun i ty to  analogue  s ignals  i n  a  co-channel  i s  as  fo l lows.  

a)  The  TS  generator ou tpu ts  the  test TS  of a  standard  motion  video  to  the  DTMB modu lator.  
The  PAL s ignal  generator ou tpu ts  a  s i gnal  to  the  analogue  TV modu lator.  Swi tch  off the  
analogue  TV modu lator and  ad just the  DTMB modu lator ou tpu t l evel  to  render the  receiver 
i npu t as  standard  i npu t l evel .  

b)  Set the  cen ter frequency of the  DTMB modu lator and  receiver to  channel  N.  Set the  cen ter 
frequency of the  analogue  TV modu lator to  the  same channel  N.  

c)  Swi tch  on  the  analogue  TV modu lator and  ad just i ts  ou tpu t l evel  to  measure  the  C/I  
threshold  at the  fa i l u re  poin t cri teria  and  set them  as  reference  AEF.  

8.1 .1 0  Immunity to  d ig i tal  s ignals  in  ad jacent channels  

8. 1 . 1 0.1  General  

Th is  method  i s  used  to  test the  immun i ty to  d ig i ta l  s ignals  of the  receiver i n  ad jacent channels.  
The  test set-up  for the  immun i ty to  d ig i ta l  s i gnals  i n  ad jacent channels  i s  shown  in  F igure  9.  
The  equ ipment shal l  be  connected  wi th  correct impedance  match ing .  

 

Figure  9  – Test set-up for immunity to  d ig i tal  s ignals  in  ad jacent channels  

8. 1 . 1 0.2  Test procedure 

The  test procedure  of immun i ty to  d ig i ta l  s ignals  i n  ad jacent channels  i s  as  fo l lows.  

a)  The  TS  generators  1  and  2  ou tpu t the  test TS  of a  standard  motion  video  to  the  DTMB 
modu lator 1  and  2 .  Swi tch  off the  DTMB modu lator 2  and  ad just the  DTMB modu lator 1  
ou tpu t l evel  to  render the  receiver i npu t as  standard  inpu t l evel .  

b)  Set the  center frequency of DTMB  modu lator 1  and  the  receiver to  channel  N.  Set the  
cen ter frequency of DTMB  modu lator 2  to  the  channel  N  −  1 .  

c)  Swi tch  on  the  DTMB modu lator 2  and  ad just i ts  ou tpu t l evel  to  measure  the  C/I  th reshold  
at the  fa i lu re  poin t cri teria  and  set them  as  reference  AEF.  

d )  Set the  center frequency of DTMB modu lator 2  to  channel  N  +  1 .  Repeat step  c)  to  
measure  the  C/I  threshold  of channel  N  +  1 .  

8.1 .1 1  Immunity to  d ig i tal  s ignals  in  a  co-channel  

8. 1 . 1 1 . 1  General  

Th is  method  i s  used  to  test the  immun i ty of the  receiver to  co-channel  d ig i ta l  s ignals.  The  test 
set-up  for the  immun i ty to  co-channel  d ig i ta l  s ignals  i s  shown  i n  F igure  9 .  The  equ ipment shal l  
be  connected  wi th  correct impedance  match ing .  

8.1 .1 1 .2  Test procedure  

The  test procedure  of immun i ty to  d ig i ta l  s ignals  i n  a  co-channel  i s  as  fol lows.  
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a)  The  TS  generators  1  and  2  ou tpu t the  test TS  of a  standard  motion  video  to  the  DTMB 
modu lator 1  and  2 .  Swi tch  off the  DTMB modu lator 2  and  ad just the  DTMB modu lator 1  
ou tpu t l evel  to  render the  receiver i npu t as  standard  inpu t l evel .  

b)  Set the  cen ter frequency of DTMB modu lator 1  and  receiver to  channel  N.  Set the  cen ter 
frequency of DTMB  modu lator 2  to  the  same channel  N.  

c)  Ad just the  DTMB modu lator 2  ou tpu t l evel  to  measure  the  C/I  threshold  at the  fai l u re  poin t  
cri teria  and  set them  as  reference  AEF.  

8.1 .1 2  Resistance  to  0  dB  echo 

8. 1 . 1 2.1  General  

Th is  method  i s  used  to  test the  resistance  to  the  0  dB  echo  of the  receiver.  The  test set-up  for 
the  resistance  to  0  dB  echo  i s  shown  i n  F igure  1 0 .  The  equ ipment shal l  be  connected  wi th  
correct impedance  match ing .  

 

Figure  1 0  – Test set-up  for resistance  to  0  dB  echo 

8. 1 . 1 2.2  Test procedure 

The  test procedure  of resistance  to  0  dB  echo  i s  as  fol lows.  

a)  The  TS  generator ou tpu ts  the  test TS  of a  standard  motion  vi deo  to  the  DTMB modu lator.  
Swi tch  off the  Gaussian  noise  generator and  ad just the  DTMB modu lator ou tpu t l evel  to  
render the  receiver i npu t as  standard  inpu t l evel .  

b)  Set the  cen ter frequency of the  DTMB  modu lator and  receiver to  a  channel .  

c)  Set the  channel  s imu lator to  dual -path  model .  The  attenuation  of echo  i s  0  dB  and  the  
delay of echo  i s  described  7 . 2 .9.  

d )  Swi tch  on  the  noise  generator and  ad just the  Gaussian  noise  generator ou tpu t l evel  to  
measure  the  C/N  threshold  at the  fa i l u re  poin t cri teria  and  set them  as  reference  AEF.  

8.1 .1 3  Resistance  to  a  dynamic mu ltipath  channel  

8. 1 . 1 3. 1  General  

Th is  method  i s  used  to  test the  resistance  to  a  dynamic mu l tipath  channel  of the  receiver.  The  
test set-up  for the  resistance  to  a  dynamic mu l tipath  channel  i s  shown  in  F igure  1 0 .  The  
equ ipment shal l  be  connected  wi th  correct impedance  match ing .  

8.1 .1 3.2  Test procedure 

The  test procedure  of resistance  to  a  dynamic mu l tipath  channel  i s  as  fol lows.  

a)  The  TS  generator ou tputs  the  test TS  of a  standard  motion  vi deo  to  the  DTMB  modu lator.  
Swi tch  off the  Gaussian  noise  generator and  ad just the  DTMB  modu lator ou tpu t l evel  to  
render the  receiver i nput as  standard  i npu t l evel .  

b)  Set the  cen ter frequency of the  DTMB  modu lator and  receiver to  a  certain  channel .  
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c)  Set the  channel  s imu lator to  the  dynamic mu l tipath  model .  The  mu l tipath  channel  model  i s  
described  i n  Annex B .  

d )  Swi tch  on  the  noise  generator and  ad just the  Gaussian  noise  generator ou tpu t l evel  to  
measure  the  C/N  threshold  at the  fa i l u re  poin t cri teria  and  set them  as  reference  AEF.  

8.1 .1 4 Resistance  to  pu lse  noise  in terference 

8. 1 . 1 4. 1  General  

Th is  method  appl ies  to  test the  resistance  to  pu lse  noise  in terference  of the  receiver.  The  test 
set-up  for the  resistance  to  pu lse  noise  i n terference  i s  shown  i n  F igure  1 1 .  The  equ ipment 
shal l  be  connected  wi th  correct impedance  match ing .  

 

Figure  1 1  – Test set-up  for immunity to  pu lse  noise  in terference 

8. 1 . 1 4.2  Test procedure 

The  test procedure  of resistance  to  pu lse  noise  i n terference  i s  as  fol lows.  

a)  The  TS  generator ou tpu ts  the  test TS  of a  standard  motion  vi deo  to  the  DTMB modu lator.  
Swi tch  off the  pu lse  noise  generator ou tpu t and  ad just the  DTMB  modu lator ou tpu t l evel  to  
make  the  receiver i npu t as  standard  i npu t l evel .  

b)  Set the  cen ter frequency of the  DTMB  modu lator and  receiver to  a  channel .  

c)  Set the  pu lse  cycle  of the  pu lse  noise  generator to  1 0  ms  and  set the  C/I  of the  receiver 
i npu t to  −3  dB.  

d )  Swi tch  on  the  noise  generator ou tpu t and  ad just the  wid th  of the  pu lse  noise  to  measure  
the  maximum  pu lse  wid th  at the  fai lu re  poin t cri teria  and  set them  as  reference  AEF.  

8.2  Demultiplex characteristics  

8.2 .1  TS  data  rate  

8.2 .1 . 1  General  

Th is  method  i s  used  to  measure  the  TS  data  rate  of the  receiver.  The  test set-up  for the  TS  
data  rate  i s  shown  in  F igure  1 2 .  The  equ ipment shal l  be  connected  wi th  correct impedance  
match ing .  

 

Figure  1 2  – Test set-up for TS  data  rate  
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8.2.1 .2  Test procedure  

The  test procedure  of demu l tip lex characteristics  i s  as  fo l lows.  

a)  The  TS  generators  1  and  2  ou tpu t the  test TS  of a  standard  motion  vi deo  i n  d i fferen t data  
rates  to  the  mu l tiplexer.  Ad just the  DTMB  modu lator ou tpu t l evel  to  render the  receiver 
i npu t as  standard  i npu t l evel .  

b)  Set the  cen ter frequency of the  DTMB modu lator and  receiver to  a  channel .  

c)  Ad just the  data  rate  of transport streams  to  measure  the  maximum  data  rate  at the  fai lu re  
poin t cri teria  and  set them  as  reference  AEF.  

8.2.2  STC  recovery 

8.2 .2 .1  General  

Th is  method  i s  used  to  test the  resistance  to  transport stream  PCR j i tter of the  receiver.  The  
test set-up  for the  system  clock recovery i s  shown  i n  F igure  1 3.  The  equ ipment shal l  be  
connected  wi th  correct impedance  match ing .  

 

Figure  1 3  – Test set-up for STC  recovery 

8.2 .2 .2  Test procedure  

The  test procedure  of STC recovery i s  as  fo l lows.  

a)  The  TS  generator and  S I  generator ou tpu t the  test TS  of a  standard  motion  video  to  the  
mu l tiplexer.  Ad just the  DTMB modu lator ou tpu t l evel  to  make  the  receiver i npu t as  
standard  i npu t l evel .  

b)  Set the  cen ter frequency of DTMB modu lator and  receiver to  a  certa in  channel .  

c)  Add  random  PCR j i tter as  ±500  ns  to  the  transport stream  and  check the  reception  at the  
fa i l u re  poin t cri teria  and  set them  as  reference  AEF.  

8.2.3  Error control  

8 .2 .3. 1  General  

Th is  method  i s  used  to  test the  error con trol  function  of the  receiver.  The  test set-up  for error 
con trol  i s  shown  i n  F igure  1 3.  The  equ ipments  shal l  be  connected  wi th  correct impedance  
match ing .  

8.2.3.2  Test procedure 

The  test procedure  of error con trol  i s  as  fol lows.  

a)  The  TS  generator and  S I  generator ou tpu t the  test TS  of a  standard  motion  video  to  the  
mu l tip lexer.  Ad just the  DTMB modu lator ou tpu t l evel  to  render the  receiver i npu t as  
standard  inpu t l evel .  

b)  Set the  cen ter frequency of DTMB  modu lator and  receiver to  a  certa in  channel .  

c)  Add  random  error packets  to  the  transport stream  and  check the  reception  at  the  fai l u re  
poin t cri teria  and  set them  as  reference  AEF.  
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8.2.4 PID  fi l ters  

8 .2 .4.1  General  

Th is  method  i s  used  to  test the  PID  fi l ter function  of the  receiver.  The  test set-up  for PID  
fi l ters  i s  shown  in  F igure  1 3.  The  equ ipment shal l  be  connected  wi th  correct impedance  
match ing .  

8.2.4.2  Test procedure  

The  test procedure  of PID  fi l ters  i s  as  fo l lows.  

a)  The  TS  generator and  S I  generator ou tpu t transport streams to  the  mu l tip lexer.  The  
mu l tip lexed  transport stream  con tains  32  d i fferen t PIDs.  Ad just the  DTMB modu lator 
ou tpu t l evel  to  render the  receiver i npu t as  standard  i npu t l evel .  

b)  Set the  cen ter frequency of the  DTMB  modu lator and  receiver to  a  certain  channel .  

c)  Ad just the  number of PIDs  and  measure  the  maximum  number of PIDs  at  the  fai lu re  poin t 
cri teria  and  set them  as  reference  AEF.  

8.2.5  Mu lti -component programs  processing  

8.2.5. 1  General  

Th is  method  i s  used  to  test the  mu l ti -component programs  processing  function  of the  receiver.  
The  test set-up  for mu l ti -component programs  processing  i s  shown  in  F igure  1 3.  The  
equ ipment shal l  be  connected  wi th  correct impedance  match ing .  

8.2.5.2  Test procedure 

The  test procedure  of mu l ti -component programs  processing  i s  as  fo l lows.  

a)  The  TS  generator and  S I  generator ou tpu t transport streams to  the  mu l tip lexer.  The  
mu l tip lexed  transport stream  contains  compatib le  and  incompatible  views.  Ad just the  
DTMB modu lator ou tpu t l evel  to  render the  receiver i npu t as  standard  inpu t l evel .  

b)  Set the  cen ter frequency of the  DTMB  modu lator and  receiver to  a  certain  channel .  

c)  Check the  reception  at the  fa i l u re  poin t cri teria  and  set them  as  reference  AEF.  

8.3  Transport stream  decoding  

8.3.1  Service  and  program  information  

8.3. 1 . 1  General  

Th is  method  appl ies  to  test the  service  and  program  i n formation  function  of the  receiver.  The  
test set-up  for service  and  program  in formation  i s  shown  in  F igure  1 3.  The  equ ipment shal l  be  
connected  wi th  correct impedance  match ing .  

8.3.1 .2  Test procedure 

The  test procedure  of transport stream  decod ing  i s  as  fo l lows.  

a)  The  TS  generator and  SI  generator ou tpu t transport streams to  the  mu l tip lexer.  The  
mu l tip lexed  transport stream  contains  N IT,  SDT,  E IT and  TDT.  Ad just the  DTMB 
modu lator ou tpu t l evel  to  render the  receiver i npu t as  standard  i npu t l evel .  

b)  Set the  center frequency of the  DTMB modu lator and  receiver to  a  channel .  

c)  Check whether the  N IT,  SDT,  E IT and  TDT can  be  processed  by the  receiver at the  fa i l u re  
poin t cri teria  and  set them  as  reference  AEF.  
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8.3.2  EPG  

8.3.2 .1  General  

Th is  method  appl ies  to  test the  EPG  function  of the  receiver.  The  test set-up  for EPG  i s  
shown  i n  F igure  1 3.  The  equ ipment shal l  be  connected  wi th  correct impedance  match ing .  

8.3.2 .2  Test procedure  

The  test procedure  of the  EPG  i s  as  fo l lows.  

a)  The  TS  generator and  SI  generator ou tpu t transport streams to  the  mu l tip lexer.  The  
mu l tiplexed  transport stream  con tains  the  EPG.  Ad just the  DTMB  modu lator ou tpu t l evel  to  
render the  receiver i npu t as  standard  inpu t l evel .  

b)  Set the  cen ter frequency of the  DTMB modu lator to  a  certain  channel .  Reset the  service  
selection  table  of the  receiver.  

c)  Start the  program  search ing  procedure  of the  receiver.  

d )  After the  program  search ing  procedure,  check whether the  fu l l  i n formation  i n  the  EPG  can  
be  obtained  by the  receiver.  

8.3.3  Presentation  of text 

8.3.3.1  General  

Th is  method  i s  used  to  test the  text presentation  function  of the  receiver.  The  test set-up  for 
the  text presentation  i s  shown  i n  F igure  1 3.  The  equ ipment shal l  be  connected  wi th  correct 
impedance  match ing .  

8.3.3.2  Test procedure 

The  test procedure  of the  presentation  of text i s  as  fol lows.  

a)  The  TS  generator and  S I  generator ou tpu t transport streams to  the  mu l tip lexer.  The  
mu l tip lexed  transport stream  con tains  text i n formation .  Ad just the  DTMB modu lator ou tpu t 
l evel  to  render the  receiver i npu t as  standard  input l evel .  

b)  Set the  cen ter frequency of the  DTMB  modu lator and  receiver to  a  channel .  

c)  Check whether the  text i n formation  can  be  processed  by the  receiver at the  fa i l u re  poin t 
cri teria  and  set them  as  reference  AEF.  

8.4 Power endurance 

8.4. 1  Power vol tage  endurance 

8.4. 1 . 1  General  

Th is  method  i s  used  to  test the  power vol tage  endurance  of the  receiver.  The  test set-up  for 
the  power vol tage  endurance  i s  shown  in  F igure  1 4 .  The  equ ipment shal l  be  connected  wi th  
correct impedance  match ing .  

 

Figure  1 4  – Test set-up  for power vol tage  and  frequency endurance 
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8.4.1 .2  Test procedure  

The  test procedure  of the  power vol tage  endurance  i s  as  fol lows.  

a)  The  TS  generator ou tputs  a  test TS  of standard  motion  video  to  the  DTMB modu lator.  
Ad just the  DTMB modu lator ou tput l evel  to  render the  receiver i npu t as  standard  input 
l evel .  

b)  Set the  cen ter frequency of the  DTMB modu lator and  receiver to  a  channel .  Set the  power 
vol tage  and  frequency of power supply to  220  V/50  Hz.  

c)  Ad just the  power vol tage  of the  power supply from  1 76  V to  242  V.  Check whether the  
receiver works  i n  i ts  normal  state  at the  fai lu re  poin t cri teria  and  set them  as  reference  
AEF.  

8.4.2  Power frequency endurance 

8.4.2 .1  General  

Th is  method  i s  used  to  test the  power frequency endurance  of the  receiver.  The  test set-up  for 
the  power frequency endurance  i s  shown  in  F igure  1 4 .  The  equ ipment shal l  be  connected  wi th  
correct impedance  match ing .  

8.4.2.2  Test procedure 

The  test procedure  of the  power frequency endurance  i s  as  fol lows.  

a)  The  TS  generator ou tpu ts  a  test TS  of a  standard  motion  video  to  the  DTMB modu lator.  
Ad just the  DTMB modu lator ou tpu t l evel  to  render the  receiver i npu t as  standard  i npu t 
l evel .  

b)  Set the  cen ter frequency of the  DTMB modu lator and  receiver to  a  certain  channel .  Set the  
power vol tage  and  frequency of power supply to  220  V/50  Hz.  

c)  Ad just the  power frequency of the  power supply from  49  Hz to  51  Hz.  Check whether the  
receiver works  in  i ts  normal  state  at the  fai l u re  poin t cri teria  and  set them  as  reference  
AEF.  
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Annex A 
(normative)  

 
Acceptable  error free  

I n  a  certa in  period  of time,  there  i s  no  detected  error i n  the  video  images  wh ich  the  receiver 
ou tpu ts  after decod ing .  

For the  performance  test,  the  subjective  measurement cycle  i s  60  s .  

For the  functional  test,  the  subjective  measurement cycle  i s  1 5  s .  
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Annex B  
(normative)  

 
Mu l tipath  channel  models  

B.1  Rayleigh  channel  model  

The  rayleigh  channel  model  (static)  i s  described  i n  Table  B . 1 .  

Table  B.1  – Rayleigh  channel  model  (static)  

Path  
Ampl i tude  

dB  

Delay 

µs  
Phase  

°  

Echo  1  –7 , 8  0 , 51 8  650  336 , 0  

Echo  2  –24 , 8  1 , 003  01 9  278 , 2  

Echo  3  –1 5, 0  5 , 422  091  1 95 , 9  

Echo  4  –1 0 , 4  2 , 751  772  1 27 , 0  

Echo  5  –1 1 , 7  0 , 602  895  21 5 , 3  

Echo  6  –24 , 2  1 , 01 6  585  31 1 , 1  

Echo  7  –1 6 , 5  0 , 1 43  556  226 , 4  

Echo  8  –25, 8  0 , 1 53  832  62 , 7  

Echo  9  –1 4 , 7  3 , 324  886  330 , 9  

Echo  1 0  –7 , 9  1 , 935  570  8 , 8  

Echo  1 1  –1 0 , 6  0 , 429  948  339, 7  

Echo  1 2  –9, 1  3 , 228  872  1 74 , 9  

Echo  1 3  –1 1 , 6  0 , 848  831  36 , 0  

Echo  1 4  –1 2 , 9  0 , 073  883  1 22 , 0  

Echo  1 5  –1 5, 3  0 , 203  952  63 , 0  

Echo  1 6  –1 6 , 5  0 , 1 94  207  1 98, 4  

Echo  1 7  –1 2 , 4  0 , 924  450  21 0 , 0  

Echo  1 8  –1 8 , 7  1 , 381  320  1 62 , 4  

Echo  1 9  –1 3 , 1  0 , 640  51 2  1 91 , 0  

Echo  20  –1 1 , 7  1 , 368  671  22 , 6  

 

B.2  Rice channel  model  

The  rice  channel  model  (static)  i s  described  in  Table  B . 2.  
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Table  B.2  – Rice  channel  model  (static)  

Path  
Ampl i tude  

dB  

Delay 

µs  
Phase  

°  

Main  0  0  0  

Echo  1  –1 9 , 2  0 , 51 8  650  336 , 0  

Echo  2  –36, 2  1 , 003  01 9  278 , 2  

Echo  3  –26, 4  5 , 422  091  1 95 , 9  

Echo  4  –21 , 8  2 , 751  772  1 27 , 0  

Echo  5  –23, 1  0 , 602  895  21 5 , 3  

Echo  6  –35, 6  1 , 01 6  585  31 1 , 1  

Echo  7  –27, 9  0 , 1 43  556  226 , 4  

Echo  8  –26, 1  3 , 324  886  330 , 9  

Echo  9  –1 9 , 3  1 , 935  570  8 , 8  

Echo  1 0  –22 , 0  0 , 429  948  339, 7  

Echo  1 1  –20, 5  3 , 228  872  1 74 , 9  

Echo  1 2  –23, 0  0 , 848  831  36 , 0  

Echo  1 3  –24, 3  0 , 073  883  1 22 , 0  

Echo  1 4  –26, 7  0 , 203  952  63 , 0  

Echo  1 5  –27, 9  0 , 1 94  207  1 98, 4  

Echo  1 6  –23, 8  0 , 924  450  21 0 , 0  

Echo  1 7  –30, 1  1 , 381  320  1 62 , 4  

Echo  1 8  –24, 5  0 , 640  51 2  1 91 , 0  

Echo  1 9  –23, 1  1 , 368  671  22 , 6  

 

B.3  Dynamic mul tipath  channel  model  

The  dynamic mu l tipath  channel  model  i s  described  i n  Table  B . 3.  

Table  B.3  – Dynamic mul tipath  channel  model  

Path  
Ampl i tude  

dB  

Del ay 

µs  
Type  

Echo  1  –3  0  Ri ce  

Echo  2  0  0 , 2  Ri ce  

Echo  3  –2  0 , 5  Ri ce  

Echo  4  –6  1 , 6  Ri ce  

Echo  5  –8  2 , 3  Ri ce  

Echo  6  –1 0  5  Ri ce  
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Annex C  
( informative)  

 
Guide to  the  implementing  of a  DRA audio decoder  

in  a  DTMB receiver 

C.1  General  

Th is  annex describes  the  DRA d ig i ta l  aud io  decod ing  process  in  detai l ,  thus  a  DRA aud io  
decoder wh ich  i s  appl ied  i n  a  DTMB receiver can  be  implemented  based  on  th is  annex.  I n  a  
DTMB receiver,  the  supported  channel  configuration  includes  mono,  stereo,  5 . 1  channel  
su rround ,  6 . 1  channel  su rround  and  7 . 1  channel  surround .  The  48  kHz and  96  kHz sampl ing  
frequency shal l  be  supported ,  and  others  are  optional .  The  b i t  rate  shou ld  be  more  than  
64  kbi t/s  for mono,  1 28  kbi t/s  for stereo  and  320  kbi t/s  for 5 . 1  and  other su rround  modes,  and  
the  typical  frame  mode  of DRA shou ld  be  chosen .  

C.2  Outl ine,  terms  and  defin i tions  

C.2.1  Outl ine  

I n  th is  annex,  the  decod ing  process  of DRA aud io  stream  i s  shown  in  F igure  C. 1 .  
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Key  

 au d i o  d ata  

 con trol /auxi l i ary i n formati on  

Figure  C.1  – Decoder 

The  brief description  of the  DRA decod ing  process  in  F igure  C. 1  i s  as  fol lows.  

•  I npu t:  DRA aud io  stream  wh ich  i s  encoded  by a  DRA encoder.  

•  Demu l tip lexer:  the  inpu t DRA bi t  stream  i s  unpacked  by the  demu l tip lexer at fi rst.  Because  
the  Hu ffman  code  i s  a  prefix code,  the  decod ing  and  demu l tip lexing  are  processed  at  the  
same time.  

•  Code  book selector:  each  Huffman  code  book and  i ts  appl ication  range  i s  decoded  from  b i t  
stream  for decod ing  quan tization  i ndex.  

•  Quantization  i ndex decoder:  quan tization  i ndex i s  decoded  from  bi t  stream.  

•  The  number of quan tization  un i ts  reconstructor:  reconstruct the  number of quan tization  
un i ts  for each  transient cluster accord ing  to  the  code  book appl ication  range.  

•  Dequantizer: decode  quantization  step  s izes  of a l l  the  quantization  un i ts  from  bi t  stream,  
and  reconstruct the  subband  samples  accord ing  to  quan tization  i ndex.  

•  Optional  j o in t  i n tensi ty decoder:  reconstruct the  subband  samples  of a  j o in t channel  from  
the  subband  samples  i n  the  source  channel  by using  a  j oi n t i n tensi ty scale  factor.  

•  Optional  sum/d i fference  decoder:  reconstruct the  subband  samples  of the  l eft/righ t 
channel  from  the  subband  samples  i n  the  sum/d i fference  channel .  

•  De-in terleaving :  De-in terleaving  i s  carried  ou t,  when  there  i s  a  transien t i n  the  frame.  
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•  Short/brief windows  function  sequence  reconstructor:  reconstruct the  short/brief window 
function  sequence  for the  transien t frame  by the  transien t l ocation  and  the  MDCT perfect 
reconstruction  cond i tion .  

•  Variable  resolu tion  syn thesis  fi l ter bank:  reconstruct the  PCM  aud io  samples  from  
subband  samples.  

C.2.2  Terms  and  defin i tions  

For the  purposes  of th is  annex the  fol lowing  terms  and  defin i tions  apply.  The  descriptions  of 
the  syn tax and  decod ing  process  are  wri tten  i n  C  style  programming  language.  

C.2.2.1   
aud io  data  
after cod ing  data  representing  the  b i t  sequence  (data)  of source  aud io  s ignals  

C.2.2.2   
aud io  sample  
PCM  aud io  samples  of an  ou tpu t decoder 

C.2.2.3   
auxi l iary data  
data  correlated  wi th  the  aud io  s ignal  bu t not belong ing  to  i t,  such  as  time  code  

C.2.2.4  
bi t  stream 
bi t sequence  generated  by the  encoder representing  the  source  aud io  s i gnal  

C.2.2.5   
brief window function  
MDCT window function  wi th  a  total  l eng th  of 256  samples,  i n  wh ich  on ly 1 60  samples  are  
used  

C.2.2.6   
cri tical  band  
mathematical  model  used  for human  ear d i fferen tiating  sound  wh ich  can  be  approximately 
expressed  as  a  set of subband  fi l ter banks  whose  bandwid th  exponentia l l y ri ses  wi th  the  
frequency 

Note  1  to  en try:  A subband  of th i s  fi l ter bank i s  ca l l ed  cri ti cal  band .  

C.2.2.7   
frame 
base  un i t  that constructs  b i t  stream  in  th is  annex 

Note  1  to  en try:  A frame  i n  th i s  annex i ncl udes  1 28 ,  256,  51 2  and  1  024  aud i o  samples.  

C.2.2.8   
frame header 
aud io  data  at  the  beg inn ing  of a  frame includ ing  synchron ization  word  and  the  other word  that 
describes  the  characteristic of aud io  s ignal ,  such  as  sample  rate,  the  number of normal  
channels,  the  number of LFE  channels  and  so  on  

C.2.2.9   
LFE  channel  
low frequency effect channel  

channel  wi th  l im i ted  bandwid th  (<300  Hz)  whose  volume  i s  usual l y h igher than  that of a  
normal  channel  
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C.2.2.1 0   
long  window function  
MDCT window function  wi th  2  048  samples  

C.2.2.1 1   
MDCT block 
set of frequency-domain  coefficien ts  or subband  samples,  produced  by one  time  MDCT,  or a  
new group  of aud io  samples  that are  i npu t i n to  MDCT 

Note  1  to  en try:  I n  th i s  annex,  MDCT b l ock respecti ve l y i ncl udes  1 28  and  1  024  aud i o  samples  or subband  
samples.  

C.2.2.1 2   
normal  channel  
aud io  channel  except for the  LFE  channel  

C.2.2.1 3   
quantization  index 
i ndex generated  by quan tization  subband  samples  

C.2.2.1 4  
quantization  step  size  
step  s ize  generated  by quantization  subband  samples  

C.2.2.1 5   
quantization  un i t 
rectang le  j o in tly defined  by the  cri tical  band  in  the  frequency domain  and  the  transien t cluster 
i n  the  time  domain ,  a l l  the  subband  samples  i n  th is  rectang le  belong ing  to  the  same 
quan tization  un i t 

C.2.2.1 6   
short  window function  
MDCT window function  wi th  256  samples  

C.2.2.1 7   
s ide  information  
i n formation  i n  the  b i t  stream  wh ich  i s  necessary for decod ing  

C.2.2.1 8   
stationary frame 
aud io  frame  wi thou t transien t 

C.2.2.1 9   
subband  cluster 
cluster of subband  time  samples  

C.2.2.20   
subband  sample  
frequency-domain  coefficien ts  generated  by MDCT 

C.2.2.21   
synchronization  word  
code  embedded  i n  the  aud io  b i t  stream  that i denti fies  the  start  of a  frame  

C.2.2.22   
transient cluster 
subband  cluster wi th  s im i lar statistical  characteristi cs  
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Note  1  to  en try:  I n  a  trans ien t  frame,  a  transi en t  cl uster con tai ns  the  aud i o  samples  or subband  samples  of 
several  short  MDCT b l ocks,  and  the  s tarti ng  of transi en t  cl uster i s  usual l y the  l ocati on  of the  short  MDCT b l ock 
where  transien t  appears .  I n  a  s tati onary frame,  a  trans ien t  cl uster i s  composed  of aud i o  samples  or subband  
samples  of the  whol e  frame.  

C.2.2.23   
transient frame 
frame  wi th  transien t aud io  or subband  samples  

C.2.2.24  
transient location  
l ocation  where  a  transient appears  i n  a  transien t frame 

C.2.2.25  
typical  frame 
frame  wh ich  i ncludes  1  024  aud io  samples  

C.2.2.26  
window function  
window function  used  by MDCT 

C.2.2.27   
word  
min imal  semantic un i t  of aud io  data  generated  by an  encoder i n  th is  annex 

C.3  DRA syntax structure 

C.3.1  General  

Unpack(n)  i s  a  function  to  get n  b i ts  from  a  DRA bi t  stream.  

C.3.2  DRA bi t  stream  

A bi t  stream  i s  described  as  fol lows:  

B i t_Stream()  
{  
 wh i le  (  Unpack(1 6)  ==  0x7FFF  )  
 {  
  Frame();  
 }  
}  

C.3.3  Frame 

A frame  is  described  as  fol lows:  

Frame()  
{  

FrameHeader() ;  

for (nCh=0;  nCh<nNumNormalCh ;  nCh++)  
{  

Unpacking  Window Sequence  bi ts ;  
Unpacking  Hu ffman  Code  Book I ndex and  Appl ication  Range  bi ts ;  
Unpacking  Quntization  I ndex b i ts ;  
Unpacking  Quntization  Stepsize  I ndex b i ts ;  

  i f (  bUseSumDi ff==true  && (nCh%2)==1  )  
{  

          Unpacking  Sum/Di fference  Cod ing  Decis ion  bi ts ;  
}  

i f (bUseJ IC==true  && nCh>0  )  
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{  
   Unpacking  Join t  I n tensi ty Cod ing  Scalefactor b i ts ;  

}  
}  

for (nCh=nNumNormalCh ;  nCh<nNumNormalCh+nNumLfeCh ;  nCh++)  
{  

Unpacking  Hu ffman  Code  Book I ndex and  Appl ication  Range  bi ts ;  
Unpacking  Quntization  I ndex b i ts ;  

  Unpacking  Quntization  Stepsize  I ndex bi ts ;  
}  

 Unpacking  Padd ing  bi ts ;  
Unpacking  Auxi l i ary Data;  

}  
 

C.3.4 Frame header 

A frame  header i s  described  as  fol lows:  

FrameHeader()  
{  
 nFrmHeaderType  =  Unpack(1 ) ;  
 i f (  nFrmHeaderType  ==  0  )  
 {  
  nNumWord  =  Unpack(1 0);  

}  
e l se  
{  

  nNumWord  =  Unpack(1 3);  
}  

nNumBlocksPerFrm  =  1 <<Unpack(2);  
nSampleRateI ndex =  Unpack(4);  

 i f (  nFrmHeaderType  ==  0  )  
 {  

  nNumNormalCh  =  Unpack(3)+1 ;  
  nNumLfeCh  =  Unpack(1 );  

}  
e lse  
{  

  nNumNormalCh  =  Unpack(6)+1 ;  
  nNumLfeCh  =  Unpack(2);  

}  
bAuxData  =  Unpack(1 );  

 i f (  nFrmHeaderType  ==  0  )  
{  

  i f (  nNumNormalCh>1  )  
  {  
   bUseSumDiff =  Unpack(1 );  
   bUseJ IC  =  Unpack(1 );  
  }  
  e l se  
  {  
   bUseSumDiff =  0 ;  
   bUseJ IC  =  0 ;  
  }  
  i f (  bUseJ IC  ==  1  )  
  {  

   n J icCb  =  Unpack(5)+1 ;  
  }  
  e l se  
  {  
   n J icCb  =  0 ;  
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  }  
}  
e lse  
{  

bUseSumDi ff =  0 ;  
bUseJ IC  =  0 ;  
nJ icCb  =  0 ;  

}  
}  

 

C.4 Semantic 

C.4.1  General  

Th is  clause  explains  the  syntactic semantics  of the  b i t  stream  described  i n  the  Clause  C.3.  

C.4.2  Bi t  stream 

As shown  i n  C.3. 2 ,  a  coded  aud io  stream  consists  of a  sequence  of synchron ization  frames.  
Each  synchron ization  frame starts  wi th  a  synchron ization  word  (nSyncWord  =  0x7FFF).  

C.4.3  Frame 

As seen  i n  C.3. 3 ,  the  components  of a  frame  of aud io  data  are  shown  i n  Table  C. 1 .  

Table  C.1  – Frame structure 

Frame header 

Synchron ization  word  

Description  of an  aud io  s i gnal ,  such  as  sample  rate,  the  number of 
normal  channels ,  the  number of LFE  channels  and  so  on  

Normal  channel s :  1  to  64  Aud io  data  of a l l  n ormal  channel s  

LFE  channel s :  0  to  3  Aud io  d ata  of a l l  LFE  channel s  

B i t  padd i ng  Al l  of i d l e  b i ts  i n  the  cu rren t  frame  shou l d  be  con fi gu red  to  ‘ 1 ’  

Auxi l i ary data  Such  as  time  code  and  so  on  

 

The  components  of a  normal  channel  data  are  shown  i n  Table  C. 2 .  
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Table  C .2  – Data  structure  of a  normal  channel  

Window sequence  

Window functi on  i ndex I n d i cate  the  type  of MDCT wi ndow functi on  

The  number of transi en t  
cl usters  

I n d i cate  the  number of transi en t  cl usters ,  on l y 
be  used  for the  trans i en t  frame  

The  l eng th  of transi en t 
cl usters  

I n d i cate  the  l eng th  of transi en t cl usters ,  on l y 
be  used  for the  trans i en t  frame  

Hu ffman  code  book i ndex 
and  appl i cati on  range  

The  number of code  book 
segmen ts  

The  number of Hu ffman  code  book segmen ts  
u sed  i n  each  transi en t cl uster 

Appl i cati on  range  
Appl i cati on  range  of each  Hu ffman  code  book 

segmen t 

Code  book i ndex 
Code  book i ndex of each  Hu ffman  code  book 

segmen t 

Quan ti zati on  i ndex of 
subband  sample  

Quan ti zati on  i ndex of each  subband  sample  

Quan ti zati on  step  s i ze  
i ndex 

Quan ti zati on  step  s i ze  i ndex of each  quan ti zati on  un i t  

Sum/d i fference  cod i ng  
deci s i on  

Opti onal l y i nd i cate  whether the  decoder performs  the  sum/d i fference  decod i ng  
on  the  samples  of a  q uan ti zati on  u n i t  

J oi n t  i n tens i ty cod i ng  
sca l e  factor 

Opti onal l y i n d i cate  whether the  j o i n t  i n tensi ty cod i ng  i s  performed  on  the  cu rren t  
frame  

 

The  components  of a  LFE  channel  data  are  shown  in  Table  C.3.  

Table  C.3  – Data  structure  of LFE  channel  

Huffman  code  book 
i ndex and  app l i cati on  

range  

The  number of code  book 
segmen ts  

The  number of code  book segmen ts  used  i n  
each  trans ien t  cl uster 

Appl i cati on  range  
Appl i cati on  range  of each  Hu ffman  code  

book segmen t 

Code  book i ndex 
Code  book i ndex of each  Hu ffman  code  book 

segmen t 

Quan ti zati on  i ndex of 
subband  sample  

Quan ti zati on  i ndex of each  subband  sample  

S tep  s i ze  i n dex Quan ti zati on  step  s i ze  i ndex of each  quan ti zati on  un i t  

 

C.4.4 Frame header 

C.4.4.1  Frame header type  

nFrmHeaderType  i nd icates  the  type  of frame header,  as  shown  i n  Table  C.4 .  The  d i fferences  
between  two  types  of frame  headers  are  shown  i n  Table  C. 5.  The  sum/d i fference  cod ing  and  
the  j oin t i n tensi ty cod ing  are  forbidden  in  the  frame  wi th  an  extension  frame header.  A 
standard  decoder needs  to  support a  general  frame  header on ly.  
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Table  C.4 – Frame header type  

nFrmHeaderType  Frame  header type  

0  Genera l  frame  header 

1  Extensi on  frame  header 

 

Table  C.5  – Difference  between  two types  of frame headers  

Different words  

Number of bi ts  

General  frame  header 
Extension  frame  

header 

nNumWord  1 0  1 3  

nNumNormalCh  3  6  

nNumLfeCh  1  2  

bUseSumDi ff 1  0  

bUseJ IC  1  0  

n J i cCb  5  0  

 

C.4.4.2  Length  of aud io  data  frame 

nNumWord  i nd icates  the  frame  l ength  from  the  beg inn ing  of synchron ization  word  (fi rst byte)  
to  the  end  of the  b i ts  padd ing  word  in  the  current frame,  wi th  the  un i t  of a  32  b i t  word .  The  
number of b i ts  used  for decod ing  nNumWord  i s  determined  by the  frame header type,  as  
shown  in  Table  C. 6.  

Table  C.6  – Number of bi ts  used  for decoding  
 the  length  of aud io  data  frame  

nFrmHeaderType  Number of b i ts  used  for decod ing  nNumWord  

0  1 0  

1  1 3  

 

C.4.4.3  Number of short  window MDCT blocks  

nNumBlocksPerFrm  i nd icates  the  number of short window MDCT blocks  in  the  frame.  The  
pratical  va lue  of th is  word  shou ld  be  fi gu red  ou t from  the  transmission  value  i n  the  b i tstream  
after unpacking  as  fol lowing :  

PerFrm  nNumBlocks2PerFrm nNumBlocks =  

As  one  short window MDCT b lock con tains  1 28  PCM  aud io  samples,  the  number of aud io  
PCM  samples  i n  the  frame  is  1 28*nNumBlocksPerFrm.  
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A typical  frame  con tains  1  024  PCM  aud io  samples,  correspond ing  to  nNumBlocksPerFrm  =  

8 ， other values  (<8)  means  the  curren t frame  i s  a  non-typical  frame.  A standard  decoder 

needs  to  support a  typical  frame on ly.  

C.4.4.4 Sample  rate  index 

nSampleRateIndex i nd icates  the  sampl ing  frequency i ndex of an  aud io  s ignal ,  the  
correspond ing  sampl ing  frequency i s  shown  i n  Table  C.7.  

Table  C.7  – Sampl ing  frequency supported  by th is  annex 

nSampleRateIndex 
Sampl ing  frequency 

Hz  

0  8  000  

1  1 1  025  

2  1 2  000  

3  1 6  000  

4  22  050  

5  24  000  

6  32  000  

7  44  1 00  

8  48  000  

9  88  200  

1 0  96  000  

1 1  1 76  400  

1 2  1 92  000  

1 3  Reserved  

1 4  Reserved  

1 5  Reserved  

 

C.4.4.5  Number of normal  channels  

nNumNormalCh  i nd icates  the  number of normal  channels.  The  number of b i ts  used  for 
decod ing  i s  determined  by the  frame  header type  as  shown  in  Table  C.8.  The  practical  va lue  
of th is  word  shou ld  be  added  by 1  after unpacking  from  a  b i t  stream.  

Table  C.8  – Number of bi ts  used  for decoding  
 the  number of normal  channels  

nFrmHeaderType  
Number of bi ts  used  for decod ing  

nNumNormalCh  
Val i d  
range  

0  3  1  to  8  

1  6  1  to  64  
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C.4.4.6  Number of LFE  channels  

nNumLfeCh  i nd icates  the  number of LFE  channels.  The  number of b i ts  used  for decod ing  i s  
g i ven  by the  frame header type  as  shown  in  Table  C.9.  

Table  C.9  – Number of bi ts  used  for decoding  the  number of LFE  channels  

nFrmHeaderType  
Number of bi ts  for decoding   

nNumLfeCh  
Val i d  range  

0  1  0  to  1  

1  2  0  to  3  

 

C.4.4.7  Auxi l iary information  decision  

bAuxData  i nd icates  whether the  auxi l iary i n formation  exists  i n  the  auxi l iary data  fie ld  at the  
end  of th is  frame  aud io  data.  

Table  C.1 0  – Channel  configuration  auxi l iary i nformation  decision  

bAuxData  Auxi l i ary i n formation  

0  No  

1  Yes  

 

C.4.4.8  Sum/difference  coding  decision  

bUseSumDiff  i nd icates  whether the  sum/d i fference  cod ing  i s  used  i n  th is  frame,  as  shown  in  
Table  C. 1 1 .  Th is  word  i s  effective  on ly for the  general  frame header and  never appears  i n  the  
extension  frame  header.  

Table  C .1 1  – Sum/difference coding  decision  

bUseSumDiff Sum/d i fference  cod ing  

0  No  

1  Yes  

 

C.4.4.9  Joint intensi ty coding  decision  

bUseJ IC  i nd icates  whether the  j oin t  i n tensi ty cod ing  i s  used  in  th is  frame,  as  shown  i n  
Table  C. 1 2.  Th is  word  i s  effective  on ly for the  general  frame  header and  never appears  in  the  
extension  frame  header.  

Table  C.1 2  – Intensity j oint coding  decision  

bUseJ IC  I n tensi ty j oin t  cod ing  

0  No  

1  Yes  
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C.4.4.1 0  Joint intensi ty coding  starting  a  cri tical  band  

nJ icCb  i nd icates  the  starting  of a  cri tical  band  of jo in t  i n tensi ty cod ing  i f the  jo in t  i n tensi ty 
cod ing  i s  used  i n  th is  frame.  The  practical  value  of th is  word  shou ld  be  added  by 1  after 
unpacking  from  the  b i t  stream.  Th is  word  i s  effective  on ly for the  general  frame header and  
never appears  in  the  extension  frame  header.  

C.4.5  Unpacking  window sequence  bi ts  

C.4.5.1  General  

Not a l l  the  normal  channels  con tain  window sequences.  I f the  window sequence  for certain  
channels  i s  not con tained  in  the  frame,  i t  shou ld  be  copied  from  channel  0  (Ch0).  

C.4.5.2  Window function  type  

MDCT window function  for current frame,  nWinTypeCurrent,  i s  shown  i n  Table  C. 1 3.  

Table  C.1 3  – Window function  index 

nWinTypeCurrent Window function  
Window function  l ength ,  
the  number of samples  

0  WIN_LONG_LONG2LONG  2  048  

1  WIN_LONG_LONG2SHORT 2  048  

2  WIN_LONG_SHORT2LONG  2  048  

3  WIN_LONG_SHORT2SHORT 2  048  

4  WIN_LONG_LONG2BRIEF  2  048  

5  WIN_LONG_BRIEF2LONG  2  048  

6  WIN_LONG_BRIEF2BRIEF  2  048  

7  WIN_LONG_SHORT2BRIEF  2  048  

8  WIN_LONG_BRIEF2SHORT 2  048  

9  WIN_SHORT_SHORT2SHORT 256  

1 0  WIN_SHORT_SHORT2BRIEF  256  

1 1  WIN_SHORT_BRIEF2BRIEF  256  

1 2  WIN_SHORT_BRIEF2SHORT 256  

 

Where,  nWinTypeCurrent  =  0 ,  1 ,  2 ,  3 ,  4,  5,  6,  7 ,  8  represent l ong  window functions,  others  
represent short window functions.  

Wh i le  nWinTypeCurrent =  9 ,  1 0 ,  1 1 ,  1 2 ,  the  curren t frame  i s  made  up  of  short MDCT b locks  
(up  to  8) ,  the  window function  for each  short b lock i s  determined  by both  the  l ocation  where  
the  transien t appears  and  correct reconstruction  cond i tion .  

C.4.5.3  Number of transient clusters  

nNumCluster  i nd icates  the  number of transien t clusters  i n  the  cu rren t frame.  The  number of 
transien t clusters  i n  a l l  cond i tions  (both  typical  frame  and  non-typical  frame)  are  shown  in  
Table  C. 1 4.  
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Table  C.1 4 – Number of transient clusters  

Length  of window function ,  
the  number of samples  

Transmission  value  of nNumCluster 
Practical  value  of nNumCluster,  
the  number of transient clusters  

2  048  Not  transmi tted  1  

256  

0  1  

1  2  

2  3  

3  Reserved  

 

For a  typical  frame,  the  curren t frame  is  a  stationary frame  i f any l ong  window function  i s  
appl ied  to  i t.  I n  th is  case,  the  number of transient clusters  i s  impl ici tl y 1 ,  not appearing  i n  the  
b i t  stream  (not transmi tted ).  Otherwise,  the  current frame is  a  transien t frame,  and  the  number 
of transient clusters  shou ld  be  2  or 3 .  

C.4.5.4 Length  of transient cluster 

I f the  current frame  i s  a  transient frame,  the  length  of the  transien t cluster  nCluster  shou ld  be  
decoded  from  the  unpacked  window sequence bi ts ,  and  i t  i s  represented  by the  number of 
MDCT blocks.  

I f the  curren t frame  is  a  stationary frame,  th is  word  wi l l  not appear i n  the  b i t  stream  (not 
transmi tted).  I n  th is  case,  the  transien t cl uster l eng th  i s  impl ici tl y determined  by the  frame 

type ,  as  shown  i n  Table  C. 1 5.  

Table  C.1 5  – Impl ici t  l ength  of a  transient cluster of a  stationary frame 

Frame  type  Transi en t cl uster l eng th  

Typ ica l  frame  One  l ong  MDCT b l ock 

Non -typ ical  frame  nNumBlocksPerFrm  short  MDCT b locks  

 

I f the  curren t frame  i s  a  transien t frame,  except for the  fi rst transien t cluster,  the  starting  
l ocation  of each  transien t cluster i nd icates  the  l ocation  where  the  transien t occurs,  wh ich  
means  the  window function  WIN_SHORT_BRIEF2BRIEF  is  appl ied  to  the  MDCT b lock at the  
starting  l ocation .  Whether the  starti ng  l ocation  of the  fi rst  transien t cluster i nd icates  the  
l ocation  where  the  transient occurs  i s  decided  by window function  i ndex nWinTypeCurrent.  I f 
the  window function  i nd icated  by nWinTypeCurrent  beg ins  wi th  BRIEF ,  the  starti ng  l ocation  
of the  fi rst transien t cluster i nd icates  the  location  where  the  transient occurs,  as  shown  i n  
Table  C. 1 6.  

Table  C.1 6  – Starting  location  of the  fi rst  transient cluster 
 and  the  location  where the  fi rst transient occurs  

nWinTypeCurrent 
The  starting  location  of the  fi rst  trans ient  cluster i nd icates  the  

l ocation  where  the  transient occurs  

WIN_SHORT_BRIEF2SHORT 

WIN_SHORT_BRIEF2BRIEF  
Yes  

Others  No  
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C.4.6  Unpacking  Huffman  code book selection  and  appl ication  range bi ts  

The  subband  sample  quan tization  i ndexes  are  performed  by Hu ffman  cod ing  to  improve  
compression  efficiency.  Two  groups  of code  books  (correspond ing  to  the  stationary frame  and  
the  transien t frame  respectively)  are  used  to  perform  Huffman  cod ing  on  the  subband  sample  
quan tization  i ndexes,  and  each  group  of code  books  i s  made  up  of n ine  Hu ffman  code  books.  
To  a  g iven  frame,  n ine  Hu ffman  code  books  can  be  used  to  perform  cod ing  on  the  
quan tization  i ndexes.  The  selection  of code  book i s  decided  by the  l ocal  statistical  
characteristic of quan tization  i ndexes  in  a  DRA encoder,  as  fo l lows:  

•  d i vide  the  quan tization  indexes  in to  segments  by l ocal  statistical  characteristic;  

•  se lect the  optimal  code  book for each  segment.  

Thus  the  number of segments,  l eng th  (appl ication  range  of code  book)  and  the  selected  code  
book i ndex of each  segment shou ld  be  decoded  i n  the  DRA decoder.  

C.4.7  Unpacking  quantization  index bi ts  of subband  samples  

Accord ing  to  the  code  book i ndexes  and  appl ication  ranges  in  C. 4. 5,  the  quantization  i ndexes  
of subband  samples  can  be  restored  by Huffman  decod ing .  

C.4.8  Unpacking  quantization  stepsize  index bi ts  

The  unpacking  b i ts  of the  quantization  step  s ize  index i nd icate  the  quan tization  step  s ize  
i ndex of a  quan tization  un i t.  I t  shou ld  be  decoded  wi th  Hu ffman  code  books.  

C.4.9  Unpacking  sum/difference coding  decision  bi ts  

C.4.9.1  General  

Whi le  decod ing ,  the  maximum  number of quan ti fication  un i ts  i n  the  sum  channel  and  
d i fference  channel  for each  transient cluster shou ld  be  as  fol l ows:  

nMaxCb  =  __max(anMaxActCb4Sum[nCluster] ,  anMaxActCb[nCluster] )  

Variables  used  to  decode  the  sum/d i fference  cod ing  decision  are  defined  in  Table  C. 1 7.  

Table  C .1 7  – Variables  used  to  decode  sum/d ifference  coding  decision  

Variables  Defin i ti on  

anMaxActCb4Sum[nCluster]  
The  n umber of q uan ti zati on  un i ts  of the  transien t  cl uster nCluster  i n  the  

sum  channel .  

anMaxActCb[nCl uster]  
The  n umber of q uan ti zati on  un i ts  of the  transien t  cl uster nCluster  i n  the  

d i fference  channe l  (cu rren t  channe l ).  

 

I f j o in t  i n tensi ty cod ing  i s  used ,  th is  maximum  number of quan ti fication  un i ts  shal l  not exceed  
the  starting  cri tical  subband  of jo in t  i n tensi ty cod ing .  

i f (  nJ icCb  >  0  )  
{  
 nMaxCb  =  __min(nJ icCb,  nMaxCb);  
}  

The  unpacking  b i ts  for sum/d i fference  cod ing  decision  are  used  for two  functions,  as  fo l lows.  
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C.4.9.2  Al l  unused  sum/difference  coding  decision  

nSumDffAl lOff[nCluster]  i nd icates  whether the  sum/d i fference  cod ing  i s  not appl ied  to  a l l  the  
quan tization  un i ts  of the  transien t cluster nCluster,  as  shown  i n  Table  C. 1 8.  

Table  C.1 8  – Al l  unused  sum/d ifference  coding  decision  

nSumDffAl lOff Sum/d i fference  cod ing  unused  

0  No  

1  Yes  

 

I f nSumDffAl lOff  equals  0 ,  the  sum/d i fference  cod ing  decis ion  shou ld  be  decoded  from  the  
b i t  stream  for each  quan tization  un i t,  otherwise  i t  j umps  to  the  next transient cluster.  

C.4.9.3  Sum/difference  coding  decision  

mnSumDffOn[nCluster] [nBand]  i nd icates  the  sum/d i fference  cod ing  decis ion  of the  
quan tization  un i t  (nCluster,  nBand) ,  as  shown  in  Table  C. 1 9  i f nSumDffAl lOff  equals  0 .  

Table  C.1 9  – Sum/d ifference  coding  decision  

mnSumDffOn  Sum/d i fference  cod ing  

0  No  

1  Yes  

 

C.4.1 0  Unpacking  joint in tensi ty coding  scale  factor bi ts  

Analogous  to  the  quantization  step  s ize,  the  jo in t  i n tensi ty cod ing  scale  factor i ndex of the  
quantization  un i t  i s  unpacked  using  the  Hu ffman  code  book.  

C.4.1 1  Unpacking  padding  bi ts  

Al l  of i d l e  b i ts  i n  the  current frame  shou ld  be  ‘ 1 ’ .  

C.4.1 2  Unpacking  auxi l iary data 

I n  th is  annex,  auxi l i ary data  i s  l ocated  beh ind  the  b i ts  padd ing ,  so  the  decoder can  stop  to  
wai t  for the  next frame  after fi n ish ing  b i ts  padd ing .  Therefore,  auxi l i ary data  have  no  effect on  
the  decod ing  or they are  not necessary to  be  deal t  wi th  by the  decoder.  Curren tly,  the  
speci fication  of auxi l i ary data  cou ld  be  defined  by user.  Th is  i ssue  may be  officia l l y defined  in  
the  fu ture.  

C.5 Decoding  

C.5.1  Channel  arranging  and  configuration  

I n  th is  annex,  the  general  frame  header can  support no  more  than  e igh t normal  channels.  
Mapping  between  the  number of normal  channels  (nNumNormalCh)  and  the  defau l t  channel  
configuration  i s  shown  i n  Table  C.20.  The  presentation  of certa in  common  channel  
configurations  are  shown  in  Table  C. 21 .  I f the  defau l t  normal  channel  configuration  (see  
Table  C. 20)  i s  not su i table,  the  bAuxData  can  be  set to  1 ,  and  the  channel  configuration  
i n formation  can  be  embedded  i n  the  auxi l i ary data.  I n  th is  case,  the  understand ing  of the  
channel  configuration  i s  up  to  user.  
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Table  C.20  – Defau lt  normal  channel  configuration  

Number of normal  
channels ,  

nNumNormalCh  
Channel  configuration  

1  Fron t  cen ter 

2  Fron t  l eft,  Fron t  ri gh t 

3  Fron t  l eft,  Fron t  ri gh t,  Rear cen ter 

4  Fron t  l eft,  Fron t  ri gh t,  Rear l eft,  Rear ri gh t  

5  Fron t  l eft,  Fron t  ri gh t,  Rear l eft,  Rear ri gh t,  Fron t  cen ter 

6  Fron t  l e ft,  Fron t  ri gh t,  Rear l eft,  Rear ri gh t,  Rear cen ter,  Fron t  cen ter 

7  Fron t  l e ft,  Fron t  ri gh t,  Rear l eft,  Rear ri gh t,  S i de  l e ft,  S i de  ri gh t,  Fron t  cen ter 

8  
Fron t  l eft,  Fron t  ri gh t,  Rear l eft,  Rear ri gh t,  S i de  l eft,  S i de  ri gh t,  Rear cen ter,  

Fron t  cen ter 

 

Table  C.21  –Presentation  of a  normal  channel  configuration  

 

Channel  
configuration  

Number of normal  channels,  
nNumNormalCh  

Number of LFE  channels,  
nNumLfeCh  

Mono 1  0  

S tereo  2  0  

2 . 1  2  1  

3 . 1  3  1  

5 . 1  5  1  

6 . 1  6  1  

7 . 1  7  1  

 

I n  an  aud io  frame,  the  arrang ing  order of aud io  data  of each  channel  i s  shown  i n  Table  C. 22.  
nNumNormalCh  i nd icates  channel  0  to  7  (normal  channel ) .  nNumLfeCh  i nd icates  channel  8  
(LFE  channel ) .  I f some normal  channels  don ’ t  appear,  the  fol lowing  channels  move  ahead  
au tomatical ly.  For example,  the  aud io  data  of 5. 1  channel  su rround  sound  are  arranged  as  
shown  i n  Table  C. 23.  

Table  C.22  – Audio  data  arranging  the  order of each  channel  in  the  aud io  frame 

No.  Channel  

0  Fron t  l eft  

1  Fron t  ri gh t 

2  Rear l e ft  

3  Rear ri gh t 

4  S i de  l eft  

5  S i de  ri gh t 

6  Rear cen ter 

7  Fron t  cen ter 

8  LFE  
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Table  C.23  – Arranging  the  order of aud io  data  for 5. 1  channel  
surround  sound  in  the  audio  frame 

No.  Channel  

0  Fron t  l eft  

1  Fron t  ri gh t 

2  Rear l e ft  

3  Rear ri gh t 

4  Fron t  cen ter 

5  LFE  

 

The  extension  frame header of th is  annex can  support up  to  s i xty four normal  channels  and  
three  LFE  channels.  Then  the  channel  configuration  i s  determined  by practical  appl i cation .  I f 
necessary,  bAuxData  can  be  set to  1  and  the  channel  configuration  in formation  i s  embedded  
i n  the  auxi l iary data.  

Because  the  sum/d i fference  cod ing  and  the  j o in t i n tensi ty cod ing  are  forbidden  i n  the  
extension  frame  header,  processing  and  cod ing  for each  channel  are  i ndependent i n  th is  
annex.  

C.5.2  Downmixing  

I f the  number of ou tpu t speakers  i s  l ess  than  the  number of channels  i n  the  encoded  b i t 
stream,  downmixing  shou ld  be  performed  by decoder after decod ing  a l l  channels.  Th is  annex 
offers  certain  recommendatory downmixing  equations  and  coefficien ts  for common  aud io  
channel  configuration  (see  Table  C.20)  and  common  downmixing  modes  (1 /0 ,  2 /0  Lo/Ro,  2 /0  
Lt/Rt,  and  3/2/1  5 . 1  surround).  The  decoder can  select from  the  options  accord ing  to  the  
number of channels  i n  the  b i t  stream  and  the  number of speakers,  or define  new equations  
and  coefficien ts  wh i le  downmixing .  

I f the  b i t  stream  does  not con tain  a l l  the  8 . 1  aud io  channels  as  shown  i n  Table  C.22,  the  
decoder shou ld  perform  downmixing  using  the  channels  that exist i n  the  b i t  stream  on ly.  For 
example,  as  for a  b i t  stream  wh ich  con tains  5. 1  channel  surround  aud io  as  shown  i n  
Table  C. 23,  the  equation  of downmixing  to  Lo/Ro  wi l l  be:  

Lo  =  1 . 0*Fron t Left +  0 . 707*Fron t Cen ter +  0 . 707*Rear Left,  

Ro  =  1 . 0*Fron t Righ t +  0 . 707*Fron t Center+  0 . 707*Rear Righ t 

The  equation  for 1 /0  downmixing  i s :  

Center =  0 . 707*(Fron t Left +  Fron t Righ t)  +  1 . 0*(Front Cen ter +  Rear Center)+  0 . 5*(Rear Left  
+  Rear Righ t +  S ide  Left  +  S ide  Righ t)  

The  equations  for 2 /0  Lo/Ro  downmixing  are:  

Lo  =  1 . 0*Fron t Left +  0 . 707*(Fron t Cen ter +  Rear Center)  +  0 . 707*(Rear Left  +  S ide  Left) ,  

Ro  =  1 . 0*Fron t Righ t +  0 . 707*(Fron t Center +  Rear Center)  +  0 . 707*(Rear Righ t +  S ide  Righ t)  

The  equations  for 2/0  Lt/Rt downmixing  are:  
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Lt  =  1 . 0*Fron t Left +  0 . 707*(Fron t Center +  Rear Center)– 0 . 707*(Rear Left  +  Rear Righ t +  
S ide  Left +  S i de  Right) ,  

Rt =  1 . 0*Fron t Righ t +  0 . 707*(Fron t Center +  Rear Center)  +  0 . 707*(Rear Left +  Rear Right +  
S i de  Left  +  S i de  Righ t)  

The  equations  for 3/2/1  5. 1  surround  downmixing  are:  

Fron t Left’  =  1 . 0*Front Left,  

Fron t Righ t’  =  1 . 0*Fron t Righ t,  

Fron t Cen ter’  =  1 . 0*Fron t Cen ter,  

LFE’  =  1 . 0*LFE,  

Rear Left’  =  1 . 0*Rear Left +  0 . 707*Rear Center +  0 . 707*Side  Left,  

Rear Righ t’  =  1 . 0*Rear Righ t +  0 . 707*Rear Center +  0 . 707*Side  Righ t 

C.5.3  De-interleaving  

I n  a  stationary frame wi th  l ong  MDCT,  subband  samples  are  arranged  in  frequency ascend ing  
order from  subband  0  to  subband  1  023.  Th is  i s  the  natural  permutation  order,  de- in terleaving  
i s  not appl ied  i n  a  stationary frame.  

When  a  frame  i s  made  up  of short MDCT blocks,  the  subband  samples  of each  short MDCT 
block are  arranged  i n  frequency ascend ing  order from  subband  0  to  subband  1 27  (see  
Table  C. 24)  at  fi rst.  Such  subband  samples  are  arranged  i n  time  order and  form  the  natural  
order of subband  samples  from  0  to  1  023  (see  Table  C. 24).  The  structure  of assumed  
transien t clusters  and  cri ti cal  bands  are  a l so  ind icated  in  Table  C. 24.  

Table  C.24 – Subband  samples  arranged  in  a  natural  order 

Transient cluster 0  1  2  

MDCT b lock 0  1  2  3  4  5  6  7  

Cri ti ca l  band  

0  

0  1 28  256  384  51 2  640  768  896  

1  1 29  257  385  51 3  641  769  897  

2  1 30  258  386      

3  1 31  259       

1  

4  1 32        

5  1 33        

6         

7         

.  

n  

86  21 4        

87         

.  

1 27  255  383  51 1  639  767  895  1 023  
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But the  encoder appl ies  to  i n terleaving  on  subband  samples,  p laces  subband  samples  wi th  
the  same  frequency of a l l  b l ocks  in  each  transien t cluster together,  then  arranges  them  i n  
frequency ascend ing  order.  As  shown  i n  Table  C.25.  

Table  C.25  – Subband  samples  arranged  in  in terleaving  order 

Transient cluster 0  1  2  

MDCT b lock 0  1  2  3  4  5  6  7  

Cri ti ca l  

band  

0  

0  1  256  257  258  640  641  642  

2  3  259  260  261  643  644  645  

4  5  262  263  264     

6  7  265       

1  

8  9        

1 0  1 1        

1 2         

1 4         

 

n  

1 72  1 73        

1 74         

 

254  255  637  638  639  1 021  1 022  1 023  

 

The  task of de-in terleaving  i s  to  transform  the  arrang ing  order from  in terleaving  order to  
natural  order.  The  fol lowing  example  shows  a  d i rect implemention  method .  

C.5.4 Reconstruction  of the  number of quantification  un i ts  

The  quantization  un i t  i s  l im i ted  by a  rectang le  wh ich  i s  j o i n tly defined  by the  cri tical  band  i n  
the  frequency domain  and  the  transien t cl uster i n  the  time  domain .  Al l  subband  samples  in  
th is  rectang le  belong  to  the  same  quan tization  un i t.  Seria l  numbers  of these  samples  are  
d i fferen t because  there  are  two  types  of subband  samples  arrang ing  order (natural  order and  
i n terleaving  order),  bu t they represent the  same  g roup  of subband  samples.  For example,  the  
fi rst quantization  un i t  i s  made  up  of subband  samples  0 ,  1 ,  2 ,  3 ,  1 28,  1 29,  1 30,  and  1 31  (see  
Table  C. 24).  Bu t i n  Table  C.25,  the  seria l  numbers  of subband  samples  i n  the  fi rst 
quan tization  un i t  become 0 ,  1 ,  2 ,  3 ,  4 ,  5 ,  6 ,  and  7 .  

The  real  number of quan tization  un i ts  i s  not transmi tted  i n  the  b i t  stream,  and  shou ld  be  
reconstructed  by the  appl ication  range  of the  code  book.  

C.5.5  Dequantizer 

The  dequantizer reconstructs  subband  samples  from  the  quan tization  index and  the  
quan tization  step  s ize  of each  quan tization  un i t:  

Subband  samples  =  Quantization  step  s ize  *  Quantization  i ndex 

Because  al l  subband  samples  share  the  same  quan tization  step  s ize  in  a  quan tization  un i t,  
the  reconstruction  process  of these  subband  samples  i s  described  below.  
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C.5.6  Joint  in tensi ty decoding  

I f the  frame header i nd icates  that j oi n t i n tensi ty cod ing  i s  appl ied  i n  the  cu rrent frame,  then  
the  jo in t  i n tensi ty decoder copies  subband  samples  mu l tip l ied  by the  scale  factor from  the  
source  channel  to  reconstruct the  subband  samples  of the  jo in t  channel .  

Join t  channel  samples  =  Scale  factor ×  Source  channel  samples  

Because  a l l  the  subband  samples  share  the  same  scale  factor i n  a  quan tization  un i t,  the  
reconstruction  process  of subband  samples  i s  described  below.  

C.5.7  Sum/d ifference  decoding  

I f the  frame header i nd icates  that sum/d i fference  cod ing  i s  appl ied  i n  the  curren t frame,  then  
the  sum/d i fference  decoder reconstructs  left/right channel  from  th is  sum/d i fference  channel .  

Left channel  =  sum  channel  +  d i fference  channel  

Righ t channel  =  sum  channel  – d i fference  channel  

Because  the  sum/d i fference  cod ing  decis ion  i s  based  on  the  quan tization  un i t,  the  decod ing  
process  i s  speci fied  i n  the  fol lowing  code.  

C.5.8  Variable  resolution  synthesis  fi l ter bank 

I n  th is  annex,  the  variable  resolu tion  synthesis  fi l ter bank i s  establ ished  based  on  the  MDCT,  
wh ich  i s  i nd icated  by the  fol lowing  basis  function :  
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where  

k =  0 ,  1 ,  … ,  M −  1 ;  

n  =  0 ,  1 ,  … ,  2M −  1 ;  

w(n) :  window function  wi th  the  l eng th  of 2M.  

I n  th is  annex,  a l l  of the  window functions  are  based  on  fol lowing  function :  
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Long  MDCT (M =  1  024)  i s  appl ied  for the  stationary frame,  and  short MDCT (M =  1 28)  i s  
appl ied  for the  transient frame  accord ing  to  the  dynamic characteristic of i npu t aud io  s i gnals.  
I n  order to  use  these  two  types  of MDCT described  above  a l ternately,  perfect reconstruction  
needs  fi ve  window functions  defined  as  fol lows:  

WIN_LONG_LONG2LONG:  

.04820,
2

1

0482
sin)( <≤
















+

π
= nnnw  

WIN_LONG_LONG2SHORT:  

Copyright International  Electrotechnical  Commission  



I EC  62753:201 5  © I EC  201 5  – 61  – 

( )














<≤

<≤















+−

π
<≤

<≤















+

π

=

.04826001,0

;60014721,
2

1
3441

256
sin

;47210241,1

;02410,
2

1

0482
sin

)(

n

nn

n

nn

nw  

WIN_LONG_SHORT2LONG:  

( )















<≤















+

π
<≤

<≤















+−

π
<≤

=

.04820241,
2

1

0482
sin

;0241576,1

;576448,
2

1
448

256
sin

;4480,0

)(

nn

n

nn

n

nw  

WIN_LONG_SHORT2SHORT:  

( )

( )
















<≤

<≤















+−

π
<≤

<≤















+−

π
<≤

=

.04826001,0

;60014721,
2

1
3441

256
sin

;1 472576,1

;576448,
2

1
448

256
sin

;4480,0

)(

n

nn

n

nn

n

nw  

WIN_SHORT_SHORT2SHORT：  

.2560,
2

1

256
sin)( <≤
















+

π
= nnnw  

At the  exact l ocation  where  the  transien t appears,  brief a  window function  i s  appl ied  to  
improving  the  time  resolu tion  of MDCT,  defined  as  fol lows:  
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I n  order to  use  th is  window function  and  the  long/short window functions  a l ternately,  perfect 
reconstruction  requ i res  window functions  as  fol l ows:  
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Copyright International  Electrotechnical  Commission  



 –  62  – I EC  62753:201 5  © I EC  201 5  

( )














<≤

<≤















+−

π
<≤

<≤















+

π

=

.04825521,0

;55215201,
2

1
4881

64
sin

;52010241,1

;02410,
2

1

0482
sin

)(1

n

nn

n

nn

nw  

WIN_LONG_BRIEF2LONG:  

( )















<≤















+

π
<≤

<≤















+−

π
<≤

=

.04820241,
2

1

0482
sin

;0241528,1

;528496,
2

1
496

64
sin

;4960,0

)(1

nn

n

nn

n

nw  

WIN_LONG_BRIEF2BRIEF:  

( )

( )
















<≤

<≤















+−

π
<≤

<≤















+−

π
<≤

=

.04825521,0

;55215201,
2

1
4881

64
sin

;5201528,1

;528496,
2

1
496

64
sin

;4960,0

)(

n

nn

n

nn

n

nw  

WIN_LONG_SHORT2BRIEF:  

( )

( )
















<≤

<≤















+−

π
<≤

<≤















+−

π
<≤

=

.04825521,0

;55215201,
2

1
4881

64
sin

;5201576,1

;576448,
2

1
448

256
sin

;4480,0

)(

n

nn

n

nn

n

nw  

WIN_LONG_BRIEF2SHORT:  

( )

( )
















<≤

<≤















+−

π
<≤

<≤















+−

π
<≤

=

.04826001,0

;60014721,
2

1
3441

256
sin

;4721528,1

;528496,
2

1
496

64
sin

;4960,0

)(

n

nn

n

nn

n

nw  

WIN_SHORT_SHORT2BRIEF:  

Copyright International  Electrotechnical  Commission  



I EC  62753:201 5  © I EC  201 5  – 63  – 

( )














<≤

<≤















+−

π
<≤

<≤















+

π

=

.256208,0

;2081 76,
2

1
1 44

64
sin

;1 761 28,1

;1 280,
2

1

256
sin

)(

n

nn

n

nn

nw  

WIN_SHORT_BRIEF2SHORT:  

( )















<≤















+

π
<≤

<≤















+−

π
<≤

=

.2561 28,
2

1

256
sin

;1 2880,1

;8048,
2

1
48

64
sin

;480,0

)(

nn

n

nn

n

nw  

 

C.5.9  Reconstruction  of the  short/brief window function  sequence 

The  window function  can  be  selected  around  the  transien t l ocation  i s  described  i n  Table  C. 26.  

Table  C.26  – Optional  window function  around  the  transient location  

Location  Window function  

Before  trans ien t  

WIN_SHORT_BRIEF2BRIEF  

WIN_SHORT_SHORT2BRIEF  

WIN_LONG_LONG2BRIEF  

WIN_LONG_SHORT2BRIEF  

WIN_LONG_BRIEF2BRIEF  

Transi en t WIN_SHORT_BRIEF2BRIEF  

After trans ien t 

WIN_SHORT_BRIEF2BRIEF  

WIN_SHORT_BRIEF2SHORT 

WIN_LONG_BRIEF2LONG  

WIN_LONG_BRIEF2SHORT 

WIN_LONG_BRIEF2BRIEF  

 

I f the  current frame  is  a  transien t frame,  the  window functions  of the  short MDCT blocks  are  
not transmi tted  i n  the  b i t stream,  they shou ld  be  reconstructed  as  described  i n  the  fol lowing  
code.  
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