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DATA FIELD BBHEADER 

DFL80 bits

(Kbch bits)

Kbch-DFL-80 

PADDING AND/OR IN-
BAND SIGNALLING 

BBFRAME 
 

Figure 9: BBFRAME format at the output of the STREAM ADAPTER 

5.2.1 Scheduler 
In order to generate the required L1 dynamic signalling information, the scheduler must decide exactly which cells of 
the final T2 signal will carry data belonging to which PLPs, as shown in Figure 2(c). Although this operation has no 
effect on the data stream itself at this stage, the scheduler shall define the exact composition of the frame structure, as 
described in clause 8. 

The scheduler works by counting the FEC blocks from each of the PLPs. Starting from the beginning of the Interleaving 
Frame (which corresponds to either one or more T2-frames - see clause 6.5), the scheduler counts separately the start of 
each FEC block received from each PLP. The scheduler then calculates the values of the dynamic parameters for each 
PLP for each T2-frame. This is described in more detail in clause 8 (or in the case of TFS, in annex E). The scheduler 
then forwards the calculated values for insertion as in-band signalling data, and to the L1 signalling generator. 

The scheduler does not change the data in the PLPs whilst it is operating. Instead, the data will be buffered in 
preparation for frame building, typically in the time interleaver memories as described in clause 6.5. 

5.2.2 Padding 
Kbch depends on the FEC rate, as reported in Table 5. Padding may be applied in circumstances when the user data 
available for transmission is not sufficient to completely fill a BBFRAME, or when an integer number of UPs has to be 
allocated in a BBFRAME. 

(Kbch-DFL-80) zero bits shall be appended after the DATA FIELD. The resulting BBFRAME shall have a constant 
length of Kbch bits. 

5.2.3 Use of the padding field for in-band signalling 
In input mode 'B', the PADDING field may also be used to carry in-band signalling. An in-band signalling carrying 
L1/L2 update information and co-scheduled information is defined as in-band type A. When IN-BAND_FLAG field in 
L1-post signalling, defined in clause 7.2.3, is set to '0', the in-band type A is not carried in the PADDING field. The use 
of in-band type A is mandatory for PLPs that appear in every T2-frame and for which one Interleaving Frame is 
mapped to one T2-frame (i.e. the values for PI and IJUMP for the current PLP are both equal to 1; see clauses 8.3.6.1 
and 8.2). 

The L1 dynamic signalling for Interleaving Frame n+1 (Interleaving Frame n+2 in the case of TFS, see annex E) of a 
PLP or multiple PLPs is inserted in the PADDING field of the first BBFRAME of Interleaving Frame n of each PLP. If 
NUM_OTHER_PLP_IN_BAND=0 (see below), the relevant PLP carries only its own in-band L1 dynamic information. 
If NUM_OTHER_PLP_IN_BAND>0, it carries L1 dynamic information of other PLPs as well as its own information, 
for shorter channel switching time. 

Figure 10 illustrates the signalling format of the PADDING field when in-band type A is delivered. 
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NOTE 1: In the case when the value of PLP_NUM_BLOCKS referring to the current Interleaving Frame equals 0 
(as signalled in a previous Interleaving Frame), the dynamic signalling normally carried in the in-band 
signalling for the relevant PLP will still be present in the L1 signalling in P2 (see clause 7.2.3.2), and may 
also be carried in the in-band signalling of another PLP. 

NOTE 2: In order to allow in-band signalling to be used together with GSE [i.2] it is assumed that, for Baseband 
frames containing in-band signalling, the data field, containing the GSE packets, does not fill the entire 
Baseband frame capacity, but leaves space for a padding field including in-band signalling, at the end of 
the Baseband frame. 

5.2.4 BB scrambling 
The complete BBFRAME shall be randomized. The randomization sequence shall be synchronous with the 
BBFRAME, starting from the MSB and ending after Kbch bits. 

The scrambling sequence shall be generated by the feed-back shift register of Figure 11. The polynomial for the Pseudo 
Random Binary Sequence (PRBS) generator shall be: 

 1 + X14 + X15 

Loading of the sequence (100101010000000) into the PRBS register, as indicated in Figure 11, shall be initiated at the 
start of every BBFRAME. 

I nitialization sequence

1 2 3 4 5 6 7 8 9 1 0 1 1 1 2 1 3 1 4 1 5 

1 1 1 10 0 0 0 0 0 0 0 0 0 0 

0   0   0   0   0   0   1   1   . . . . 

clear BBFRAME input 
Randomised BBFRAME output 

EXOR  

 

Figure 11: Possible implementation of the PRBS encoder 

6 Bit-interleaved coding and modulation 

6.1 FEC encoding 
This sub-system shall perform outer coding (BCH), Inner Coding (LDPC) and Bit interleaving. The input stream shall 
be composed of BBFRAMEs and the output stream of FECFRAMEs. 

Each BBFRAME (Kbch bits) shall be processed by the FEC coding subsystem, to generate a FECFRAME (Nldpc bits). 
The parity check bits (BCHFEC) of the systematic BCH outer code shall be appended after the BBFRAME, and the 
parity check bits (LDPCFEC) of the inner LDPC encoder shall be appended after the BCHFEC field, as shown in 
Figure 12. 
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BBFRAME BCHFEC LDPCFEC 

 (Nldpc bits) 

Kbch Nbch-Kbch 

Nbch= Kldpc 

Nldpc-Kldpc 

 

Figure 12: format of data before bit interleaving 
(Nldpc = 64 800 bits for normal FECFRAME, Nldpc = 16 200 bits for short FECFRAME) 

Table 5(a) gives the FEC coding parameters for the normal FECFRAME (Nldpc = 64 800 bits) and Table 5(b) for the 
short FECFRAME (Nldpc = 16 200 bits). 

Table 5(a): coding parameters (for normal FECFRAME Nldpc = 64 800) 

LDPC  
Code 

BCH Uncoded 
Block Kbch 

BCH coded block Nbch 
LDPC Uncoded Block 

Kldpc 

BCH
t-error correction

Nbch-Kbch LDPC Coded Block
Nldpc 

1/2 32 208 32 400 12 192 64 800 
3/5 38 688 38 880 12 192 64 800 
2/3 43 040 43 200 10 160 64 800 
3/4 48 408 48 600 12 192 64 800 
4/5 51 648 51 840 12 192 64 800 
5/6 53 840 54 000 10 160 64 800 

 

Table 5(b): coding parameters (for short FECFRAME Nldpc = 16 200) 

LDPC 
Code 

identifier 

BCH Uncoded 
Block Kbch 

BCH coded block Nbch 
LDPC Uncoded Block 

Kldpc  

BCH
t-error 

correction 

Nbch-Kbch Effective 
LDPC Rate 
Kldpc/16 200 

LDPC Coded 
Block  
Nldpc 

1/4 
(see note) 

3 072 3 240 12 168 1/5 16 200 

1/2 7 032 7 200 12 168 4/9 16 200 
3/5  9 552 9 720 12 168 3/5 16 200 
2/3 10 632 10 800 12 168 2/3 16 200 
3/4 11 712 11 880 12 168 11/15 16 200 
4/5 12 432 12 600 12 168 7/9 16 200 
5/6 13 152 13 320 12 168 37/45 16 200 

NOTE: This code rate is only used for protection of L1-pre signalling and not for data. 
 

NOTE: For Nldpc = 64 800 as well as for Nldpc =16 200 the LDPC code rate is given by Kldpc / Nldpc. In Table 5(a) 
the LDPC code rates for Nldpc = 64 800 are given by the values in the 'LDPC Code' column. In Table 5(b) 
the LDPC code rates for Nldpc = 16 200 are given by the values in the 'Effective LDPC rate' column, i.e. 
for Nldpc = 16 200 the 'LDPC Code identifier' is not equivalent to the LDPC code rate. 

6.1.1 Outer encoding (BCH) 
A t-error correcting BCH (Nbch, Kbch) code shall be applied to each BBFRAME to generate an error protected packet. 
The BCH code parameters for Nldpc = 64 800 are given in Table 5(a) and for Nldpc = 16 200 in Table 5(b). 

The generator polynomial of the t error correcting BCH encoder is obtained by multiplying the first t polynomials in 
Table 6(a) for Nldpc = 64 800 and in Table 6(b) for Nldpc = 16 200. 
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Table 6(a): BCH polynomials (for normal FECFRAME Nldpc = 64 800) 

g1(x) 1+x2+x3+x5+x16 
g2(x) 1+x+x4+x5+x6+x8+x16 
g3(x) 1+x2+x3+x4+x5+x7+x8+x9+x10+x11+x16 
g4(x) 1+x2+x4+x6+x9+x11+x12+x14+x16 
g5(x) 1+x+x2+x3+x5+x8+x9+x10+x11+x12+x16 
g6(x) 1+x2+x4+x5+x7+x8+x9+x10+x12+x13+x14+x15+x16 
g7(x) 1+x2+x5+x6+x8+x9+x10+x11+x13+x15+x16 
g8(x) 1+x+x2+x5+x6+x8+x9+x12+x13+x14+x16 
g9(x) 1+x5+x7+x9+x10+x11+x16 
g10(x) 1+x+x2+x5+x7+x8+x10+x12+x13+x14+x16 
g11(x) 1+x2+x3+x5+x9+x11+x12+x13+x16 
g12(x) 1+x+x5+x6+x7+x9+x11+x12+x16 

 

Table 6(b): BCH polynomials (for short FECFRAME Nldpc = 16 200) 

g1(x) 1+x+x3+x5+x14 
g2(x) 1+x6+x8+x11+x14 
g3(x) 1+x+x2+x6+x9+x10+x14 
g4(x) 1+x4+x7+x8+x10+x12+x14 
g5(x) 1+x2+x4+x6+x8+x9+x11+x13+x14 
g6(x) 1+x3+x7+x8+x9+x13+x14 
g7(x) 1+x2+x5+x6+x7+x10+x11+x13+x14 
g8(x) 1+x5+x8+x9+x10+x11+x14 
g9(x) 1+x+x2+x3+x9+x10+x14 
g10(x) 1+x3+x6+x9+x11+x12+x14 
g11(x) 1+x4+x11+x12+x14 
g12(x) 1+x+x2+x3+x5+x6+x7+x8+x10+x13+x14 

 

The bits of the baseband frame form the message bits M ),,...,,( 0121 mmmm
bchbch KK −−= for BCH encoding, where 

1−bchKm is the first bit of the BBHEADER and m0 is the last bit of the BBFRAME (or padding field if present). BCH 

encoding of information bits M ),,...,,( 0121 mmmm
bchbch KK −−= onto a codeword is achieved as follows: 

• Multiply the message polynomial m(x) = 01
2

2
1

1 ... mxmxmxm bch

bch

bch

bch

k
K

k
K ++++ −

−
−

− by bchbch KNx − . 

• Divide bchbch KNx − m(x) by g(x), the generator polynomial. Let 

01
1

1 ...)( dxdxdxd bchbch

bchbch

KN
KN +++= −−

−− be the remainder. 

• Construct the output codeword I, which forms the information word I for the LDPC coding, as follows: 

 ),,...,,,,,...,,(),...,,( 01210121110 ddddmmmmiiiI
bchbchbchbchbchbchbch KNKNKKN −−−−−−− ==  

NOTE: The equivalent codeword polynomial is )()()( xdxmxxc bchbch KN += − . 
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6.1.2 Inner encoding (LDPC) 

The LDPC encoder treats the output of the outer encoding, I ),...,,( 110 −=
ldpcKiii , as an information block of size 

BCHldpc NK = , and systematically encodes it onto a codeword Λ of size ldpcN , where:  

Λ ( ) ),...,,,...,,(,...,,, 110110210 1 −−−==
− ldpcldpcldpcLDPC KNKN pppiiiλλλλ . 

The LDPC code parameters ),( ldpcldpc KN  are given in Table 5. 

6.1.2.1 Inner coding for normal FECFRAME 

The task of the encoder is to determine ldpcldpc KN −  parity bits ),...,,( 110 −− ldpcldpc knppp  for every block of ldpck  

information bits, ),...,,( 110 −ldpcKiii . The procedure is as follows: 

• Initialize 0... 1210 ===== −− ldpcldpc KNpppp  

• Accumulate the first information bit, 0i , at parity bit addresses specified in the first row of tables A.1 
through A.6. For example, for rate 2/3 (see table A.3), (all additions are in GF(2)): 

 000 ipp ⊕=  027672767 ipp ⊕=  

 01049110491 ipp ⊕=  0240240 ipp ⊕=  

 01604316043 ipp ⊕=  01867318673 ipp ⊕=  

 0506506 ipp ⊕=  092799279 ipp ⊕=  

 01282612826 ipp ⊕=  01057910579 ipp ⊕=  

 080658065 ipp ⊕=  02092820928 ipp ⊕=  

 082268226 ipp ⊕=  

• For the next 359 information bits, 359...,,2,1, =mim accumulate mi at parity bit addresses 

)mod(}360mod{ ldpcldpcldpc KNQmx −×+  where x denotes the address of the parity bit accumulator 

corresponding to the first bit 0i , and ldpcQ is a code rate dependent constant specified in Table 7(a). 

Continuing with the example, 60=ldpcQ for rate 2/3. So for example for information bit 1i , the following 
operations are performed: 

 16060 ipp ⊕=  128272827 ipp ⊕=  

 11055110551 ipp ⊕=  1300300 ipp ⊕=  

 11610316103 ipp ⊕=  11873318733 ipp ⊕=  

 1566566 ipp ⊕=  193399339 ipp ⊕=  

 11288612886 ipp ⊕=  11063910639 ipp ⊕=  

 181258125 ipp ⊕=  12098820988 ipp ⊕=  

 182868286 ipp ⊕=  
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• For the 361st information bit 360i , the addresses of the parity bit accumulators are given in the second row of 
the Tables A.1 through A.6. In a similar manner the addresses of the parity bit accumulators for the following 
359 information bits 719...,,362,361, =mim  are obtained using the formula 

)mod(})360mod({ ldpcldpcldpc KNQmx −×+  where x denotes the address of the parity bit 

accumulator corresponding to the information bit 360i , i.e. the entries in the second row of the Tables A.1 
through A.6. 

• In a similar manner, for every group of 360 new information bits, a new row from tables A.1 through A.6 are 
used to find the addresses of the parity bit accumulators. 

After all of the information bits are exhausted, the final parity bits are obtained as follows: 

• Sequentially perform the following operations starting with 1=i . 

 1,...,2,1,1 −−=⊕= − ldpcldpciii KNippp  

• Final content of ,ip  1,..,1,0 −−= ldpcldpc KNi  is equal to the parity bit ip . 

Table 7(a): ldpcQ  values for normal frames 

Code Rate
ldpcQ  

1/2 90 
3/5 72 
2/3 60 
3/4 45 
4/5 36 
5/6 30 

 

6.1.2.2 Inner coding for short FECFRAME 

ldpcK  BCH encoded bits shall be systematically encoded to generate ldpcN bits as described in clause 6.1.2.1, 
replacing 
Table 7(a) with Table 7(b), the tables of annex A with the tables of annex B. 

Table 7(b): ldpcQ  values for short frames 

Code Rate
ldpcQ  

1/4 36 
1/2 25 
3/5 18 
2/3 15 
3/4 12 
4/5 10 
5/6 8 
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6.1.3 Bit Interleaver (for 16-QAM, 64-QAM and 256-QAM) 
The output Λ of the LDPC encoder shall be bit interleaved, which consists of parity interleaving followed by column 
twist interleaving. The parity interleaver output is denoted by U and the column twist interleaver output by V. 

In the parity interleaving part, parity bits are interleaved by: 

 
ldpctsQKstK

ldpcii

Qt, s u

Kiu

ldpcldpcldpc
<≤<≤=

<≤=

+⋅+++ 03600for 

d.)interleavenot  are bitson (informati 0for  

360 λ

λ
; 

where ldpcQ  is defined in Table 7(a)/(b). 

The configuration of the column twist interleaving for each modulation format is specified in Table 8. 

Table 8: Bit Interleaver structure 

Modulation 
Rows Nr Columns 

Nc Nldpc = 64 800 Nldpc = 16 200
16-QAM 8 100 2 025 8 
64-QAM 5 400 1 350 12 

256-QAM 4 050 - 16 
- 2 025 8 

 

In the column twist interleaving part, the data bits ui from the parity interleaver are serially written into the column-twist 
interleaver column-wise, and serially read out row-wise (the MSB of BBHEADER is read out first) as shown in  
Figure 13, where the write start position of each column is twisted by tc according to Table 9. This interleaver is 
described by the following: 

The input bit ui with index i, for 0 ≤ i < Nldpc, is written to column ci, row ri of the interleaver, where: 

 
rci

ri
Ntir

Nic

i
mod

div
+=

=
  

The output bit vj with index j, for 0 ≤ j < Nldpc, is read from row rj, column cj, where 

 
cj

cj

Njc

Njr

mod

div

=

=
 

So for 64-QAM and Nldpc = 64 800, the output bit order of column twist interleaving would be: 

 ( ) ( )647905923153992161985400064799210 ,,,...,,,,...,, uuuuuuvvvv = . 

A longer list of the indices on the right hand side, illustrating all 12 columns, is: 0, 5 400, 16 198, 21 598, 26 997, 
32 396, 37 796, 43 195, 48 595, 53 993, 59 392, 64 791, …… 5 399, 10 799, 16 197, 21 597, 26 996, 32 395, 37 795, 
43 194, 48 594, 53 992, 59 391, 64 790. 
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Row 1 

Row 8100 

Column 1 Column 8

WRITE READMSB
of BBHeader

LSB 
of FECFRAME

Write start 
position is 

twisted by tc

 

Figure 13: Bit Interleaving scheme for normal FECFRAME length and 16-QAM 

Table 9: Column twisting parameter tc 

Modulation Columns 
Nc Nldpc 

Twisting parameter tc
Col. 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

16-QAM 8 64 800 0 0 2 4 4 5 7 7 - - - - - - - - 
16 200 0 0 0 1 7 20 20 21 - - - - - - - - 

64-QAM 12 64 800 0 0 2 2 3 4 4 5 5 7 8 9 - - - - 
16 200 0 0 0 2 2 2 3 3 3 6 7 7 - - - - 

256-QAM 16 64 800 0 2 2 2 2 3 7 15 16 20 22 22 27 27 28 32 
8 16 200 0 0 0 1 7 20 20 21 - - - - - - - - 

 

6.2 Mapping bits onto constellations 
Each FECFRAME (which is a sequence of 64 800 bits for normal FECFRAME, or 16 200 bits for short FECFRAME), 
shall be mapped to a coded and modulated FEC block by first de-multiplexing the input bits into parallel cell words and 
then mapping these cell words into constellation values. The number of output data cells and the effective number of 
bits per cell ηMOD is defined by Table 10. De-multiplexing is performed according to clause 6.2.1 and constellation 
mapping is performed according to clause 6.2.2. 

Table 10: Parameters for bit-mapping into constellations 

LDPC block length 
(Nldpc) Modulation mode ηMOD Number of output 

data cells 

64 800 

256-QAM 8 8 100 
64-QAM 6 10 800 
16-QAM 4 16 200 
QPSK 2 32 400 

16 200 

256-QAM 8 2 025 
64-QAM 6 2 700 
16-QAM 4 4 050 
QPSK 2 8 100 
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6.2.1 Bit to cell word de-multiplexer 
The bit-stream vdi from the bit interleaver is de-multiplexed into Nsubstreams sub-streams, as shown in Figure 14. The 
value of Nsubstreams is defined in Table 11. 

Table 11: Number of sub-streams in de-multiplexer 

Modulation Nldpc 
Number of sub-streams, 

Nsubstreams
QPSK Any 2 

16-QAM Any 8 
64-QAM Any 12 

256-QAM 64 800 16 
16 200 8 

 

The de-multiplexing is defined as a mapping of the bit-interleaved input bits, vdi onto the output bits be,do, where: 

 do = di div Nsubstreams; 

 e is the de-multiplexed bit substream number (0 ≤ e < Nsubstreams), which depends on di as defined in 
Table 12; 

 vdi is the input to the de-multiplexer; 

 di is the input bit number; 

 be,do is the output from the de-multiplexer; 

 do is the bit number of a given stream at the output of the de-multiplexer. 

 

Input Outputs

Demux

bNsubstreams-1,0, bNsubstreams-1,1,... 

b0,0, b0,1, b0,2, ...

b1,0, b1,1, b1,2, ...
v0, v1, v2, ... 

 

Figure 14: De-multiplexing of bits into sub-streams 
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Table 12(a): Parameters for de-multiplexing of bits to sub-streams for code rates 1/2, 3/4, 4/5 and 5/6 

Modulation format QPSK
 
 
 

Input bit-number, 
di mod Nsubstreams  0 1 

Output bit-number, 
e 0 1 

Modulation format 16-QAM
Input bit-number, 
di mod Nsubstreams  0 1 2 3 4 5 6 7 

Output bit-number, 
e 7 1 4 2 5 3 6 0 

Modulation format 64-QAM
Input bit-number, 
di mod Nsubstreams  0 1 2 3 4 5 6 7 8 9 10 11 

Output bit-number, 
e 11 7 3 10 6 2 9 5 1 8 4 0 

Modulation format 256-QAM (Nldpc = 64 800) 
Input bit-number, 
di mod Nsubstreams  0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

Output bit-number, 
e 15 1 13 3 8 11 9 5 10 6 4 7 12 2 14 0 

Modulation format 256-QAM (Nldpc = 16 200) 
Input bit-number, 
di mod Nsubstreams  0 1 2 3 4 5 6 7 

Output bit-number, 
e 7 3 1 5 2 6 4 0 
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Table 12(b): Parameters for de-multiplexing of bits to sub-streams for code rate 3/5 only 

Modulation format QPSK
 
 
 

Input bit-number, 
di mod Nsubstreams  0 1 

Output bit-number, 
e 0 1 

Modulation format 16-QAM (Nldpc = 64 800)
Input bit-number, 
di mod Nsubstreams  0 1 2 3 4 5 6 7 

Output bit-number, 
e 0 5 1 2 4 7 3 6 

Modulation format 16-QAM (Nldpc = 16 200)
Input bit-number, 
di mod Nsubstreams  0 1 2 3 4 5 6 7 

Output bit-number, 
e 7 1 4 2 5 3 6 0 

Modulation format 64-QAM(Nldpc = 64 800)
Input bit-number, 
di mod Nsubstreams  0 1 2 3 4 5 6 7 8 9 10 11 

Output bit-number, 
e 2 7 6 9 0 3 1 8 4 11 5 10 

Modulation format 64-QAM (Nldpc = 16 200)
Input bit-number, 
di mod Nsubstreams  0 1 2 3 4 5 6 7 8 9 10 11 

Output bit-number, 
e 11 7 3 10 6 2 9 5 1 8 4 0 

Modulation format 256-QAM (Nldpc = 64 800)
Input bit-number, 
di mod Nsubstreams  0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

Output bit-number, 
e 2 11 3 4 0 9 1 8 10 13 7 14 6 15 5 12

Modulation format 256-QAM (Nldpc = 16 200)
Input bit-number, 
di mod Nsubstreams  0 1 2 3 4 5 6 7 

Output bit-number, 
e 7 3 1 5 2 6 4 0 
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Table 12(c): Parameters for de-multiplexing of bits to sub-streams for code rate 2/3 only 

Modulation format QPSK
 
 
 

Input bit-number, 
di mod Nsubstreams  0 1 

Output bit-number, 
e 0 1 

Modulation format 16-QAM
Input bit-number, 
di mod Nsubstreams  0 1 2 3 4 5 6 7 

Output bit-number, 
e 7 1 4 2 5 3 6 0 

Modulation format 64-QAM
Input bit-number, 
di mod Nsubstreams  0 1 2 3 4 5 6 7 8 9 10 11 

Output bit-number, 
e 11 7 3 10 6 2 9 5 1 8 4 0 

Modulation format 256-QAM (Nldpc = 64 800) 
Input bit-number, 
di mod Nsubstreams  0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

Output bit-number, 
e 7 2 9 0 4 6 13 3 14 10 15 5 8 12 11 1 

Modulation format 256-QAM (Nldpc = 16 200) 
Input bit-number, 
di mod Nsubstreams  0 1 2 3 4 5 6 7 

Output bit-number, 
e 7 3 1 5 2 6 4 0 

 

NOTE: Table 12(c) is the same as Table 12(a) except for the modulation format 256-QAM with Nldpc = 64 800 

Except for QPSK (Nldpc = 64 800 or 16 200) and 256-QAM (Nldpc=16 200 only), the words of width Nsubstreams are split 
into two cell words of width ηMOD= Nsubstreams /2 at the output of the demultiplexer. The first ηmod =Nsubstreams /2 bits 
[b0,do..bNsubstreams/2-1,do] form the first of a pair of output cell words [y0,2do.. y ηmod-1, 2do] and the remaining output bits 
[bNsubstreams/2, do..bNsubstreams-1,do] form the second output cell word [y0, 2do+1..yηmod-1,2do+1] fed to the constellation mapper. 

In the case of QPSK (Nldpc = 64 800 or 16 200) and 256-QAM (Nldpc=16 200 only), the words of width Nsubstreams from 
the demultiplexer form the output cell words and are fed directly to the constellation mapper, so: 

 [y0,do..yηmod-1,do] = [b0,do..bNsubstreams-1,do] 

6.2.2 Cell word mapping into I/Q constellations 
Each cell word (y0,q..yηmod-1,q) from the demultiplexer in clause 6.2.1 shall be modulated using either QPSK, 16-QAM, 
64-QAM or 256-QAM constellations to give a constellation point zq prior to normalization. 

BPSK is only used for the L1 signalling (see clause 7.3.3.2) but the constellation mapping is specified here. 

The exact values of the real and imaginary components Re(zq) and Im(zq) for each combination of the relevant input bits 
ye,q are given in Table 13(a-i) for the various constellations: 

Table 13(a): Constellation mapping for BPSK 

y0,q 1 0 
Re(zq) -1 1 
Im(zq) 0 0 

 

Table 13(b): Constellation mapping for real part of QPSK  

y0,q 1 0 
Re(zq) -1 1 
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7.2.3.2 Dynamic L1-post signalling 

The dynamic L1-post signalling is illustrated in Figure 28, followed by the detailed definition of each field. 

L1-pre signalling L1-post signalling

FRAME_IDX (8 bits)
SUB_SLICE_INTERVAL (22 bits)
TYPE_2_START (22 bits)
L1_CHANGE_COUNTER (8 bits)
START_RF_IDX (3 bits)
RESERVED_1 (8 bits) 

for i=0..NUM_PLP-1 {                      
PLP_ID (8 bits)
PLP_START (22 bits)    
PLP_NUM_BLOCKS (10 bits)
RESERVED_2 (8 bits)
}

RESERVED_3 (8 bits)

for i=0..NUM_AUX-1 {
AUX_RFU (48 bits)
}

Configurable Dynamic

L1 
padding

CRCExtension

 

Figure 28: The signalling fields of the dynamic L1-post signalling 

FRAME_IDX: This 8-bit field is the index of the current T2-frame within a super-frame. The index of the first frame 
of the super-frame shall be set to '0'. 

SUB_SLICE_INTERVAL: This 22-bit field indicates the number of OFDM cells from the start of one sub-slice of one 
PLP to the start of the next sub-slice of the same PLP on the same RF channel for the current T2-frame (or the next 
T2-frame in the case of TFS). If the number of sub-slices per frame equals the number of RF channels, then the value of 
this field indicates the number of OFDM cells on one RF channel for the type 2 data PLPs. If there are no type 2 PLPs 
in the relevant T2-frame, this field shall be set to '0'. The use of this parameter is defined with greater detail in 
clause 8.3.6.3.2. 

TYPE_2_START: This 22-bit field indicates the start position of the first of the type 2 PLPs using the cell addressing 
scheme defined in 8.3.6.2. If there are no type 2 PLPs, this field shall be set to '0'. It has the same value on every RF 
channel, and with TFS can be used to calculate when the sub-slices of a PLP are 'folded' (see clause E.2.7.2.4). 

L1_CHANGE_COUNTER: This 8-bit field indicates the number of super-frames ahead where the configuration  
(i.e. the contents of the fields in the L1-pre signalling or the configurable part of the L1-post signalling) will change. 
The next super-frame with changes in the configuration is indicated by the value signalled within this field. If this field 
is set to the value '0', it means that no scheduled change is foreseen. E.g. value '1' indicates that there is change in the 
next super-frame. This counter shall always start counting down from a minimum value of 2. 

START_RF_IDX: This 3-bit field indicates the ID of the starting frequency of the TFS scheduled frame, for the next 
T2-frame, as described in annex E. The starting frequency within the TFS scheduled frame may change dynamically. 
When TFS is not used, the value of this field shall be set to '0'. 
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8.3 T2-Frame 
The T2-frame comprises one P1 preamble symbol, followed by one or more P2 preamble symbols, followed by a 
configurable number of data symbols. In certain combinations of FFT size, guard interval and pilot pattern  
(see clause 9.2.7), the last data symbol shall be a frame closing symbol. The details of the T2-frame structure are 
described in clause 8.3.2). 

The P1 symbols are unlike ordinary OFDM symbols and are inserted later (see clause 9.8). 

The P2 symbol(s) follow immediately after the P1 symbol. The main purpose of the P2 symbol(s) is to carry L1 
signalling data. The L1 signalling data to be carried is described in clause 7.2, its modulation and error correction 
coding are described in clause 7.3 and the mapping of this data onto the P2 symbol(s) is described in clause 8.3.5. 

8.3.1 Duration of the T2-Frame 
The beginning of the first preamble symbol (P1) marks the beginning of the T2-frame. 

The number of P2 symbols NP2 is determined by the FFT size as given in Table 45, whereas the number of data symbols 
Ldata in the T2-frame is a configurable parameter signalled in the L1-pre signalling, i.e. Ldata = 
NUM_DATA_SYMBOLS. The total number of symbols in a frame (excluding P1) is given by LF = NP2+Ldata. The 
T2-frame duration is therefore given by: 

 TF = LF×Ts+TP1, 

where Ts is the total OFDM symbol duration and TP1 is the duration of the P1 symbol (see clause 9.5). 

The maximum value for the frame duration TF shall be 250 ms. Thus, the maximum number for LF is as defined in 
Table 40 (for 8 MHz bandwidth). 

Table 40: Maximum frame length LF in OFDM symbols for different FFT sizes 
and guard intervals (for 8 MHz bandwidth) 

FFT size Tu [ms] Guard interval
1/128 1/32 1/16 19/256 1/8 19/128 1/4

32K 3,584 68 66 64 64 60 60 NA 
16K 1,792 138 135 131 129 123 121 111 
8K 0,896 276 270 262 259 247 242 223 
4K 0,448 NA 540 524 NA 495 NA 446 
2K 0,224 NA 1081 1 049 NA  991 NA 892 
1K 0,112 NA NA 2 098 NA  1 982 NA 1 784 

 

The minimum number of OFDM symbols LF shall be NP2+3 when the FFT size is 32K and NP2+7 in other modes. When 
the FFT size is 32K, the number of OFDM symbols LF shall be even. 

The P1 symbol carries only P1 specific signalling information (see clause 7.2.1). P2 symbol(s) carry all the remaining 
L1 signalling information (see clauses 7.2.2 and 7.2.3) and, if there is free capacity, they also carry data from the 
common PLPs and/or data PLPs. Data symbols carry only common PLPs or data PLPs as defined in clauses 8.3.6.3.1 
and 8.3.6.3.2. The mapping of PLPs into the symbols is done at the OFDM cell level, and thus, P2 or data symbols can 
be shared between multiple PLPs. If there is free capacity left at the end of the T2-frame, it is filled with auxiliary 
streams (if any) and dummy cells as defined in clauses 8.3.7 and 8.3.8. In the T2-frame, the common PLPs are always 
located before the data PLPs. The mapping of PLPs into the T2-frame is defined in clause 8.3.6.1. 

8.3.2 Capacity and structure of the T2-frame 
The frame builder shall map the cells from both the time interleaver (for the PLPs) and the constellation mapper (for the 
L1-pre and L1-post signalling) onto the data cells xm,l,p of each OFDM symbol in each frame, where: 

• m is the T2- frame number; 

• l is the index of the symbol within the frame, starting at 0 for the first P2 symbol, 0 ≤ l < LF; 

• p is the index of the data cell within the symbol prior to frequency interleaving and pilot insertion. 
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All cells DL1 are mapped into P2 symbol(s) as described in clause 8.3.5. The common PLPs and data PLPs are mapped 
onto the remaining active OFDM cells of the P2 symbol(s) (if any) and the data symbols. The mapping of L1 data is 
described in clause 8.3.5 and the mapping of common PLPs and data PLPs is described in clause 8.3.6. 

A data PLP is carried in sub-slices, where the number of sub-slices is between 1 and 6 480. The data PLPs of type 1 are 
carried in one sub-slice per T2-frame and the data PLPs of type 2 are carried in between 2 and 6 480 sub-slices. The 
number of sub-slices is the same for all PLPs of type 2. The number of OFDM cells allocated to data PLPs of type 2 in 
one T2-frame must be a multiple of Nsubslices. The structure of the T2-frame is depicted in Figure 36. 

Following the data PLPs of type 2 there may be one or more auxiliary streams (see clause 8.3.7) which can be followed 
by dummy cells. Together, the auxiliary streams and dummy cells exactly fill the remaining capacity of the T2-frame. 

 

Figure 36: Structure of the T2-frame 

8.3.3 Signalling of the T2-frame structure and PLPs 
The configuration of the T2-frame structure is signalled by the L1-pre and L1-post signalling (see clause 7.2). The 
locations of the PLPs themselves within the T2-frame can change dynamically from T2-frame to T2-frame, and this is 
signalled both in the dynamic part of the L1-post signalling in P2 (see clause 7.2.3.2), and in the in-band signalling (see 
clause 5.2.3). Repetition of the dynamic part of the L1-post signalling may be used to improve robustness, as described 
in clause 7.2.3.3. 

In a system with one RF channel, the L1-post dynamic signalling transmitted in P2 refers to the current T2-frame (and 
the next T2-frame when repetition is used, see clause 7.2.3.3) and the in-band signalling refers to the next Interleaving 
Frame. This is depicted in Figure 37. In a TFS system the L1-post dynamic signalling transmitted in P2 refers to the 
next T2-frame and the in-band signalling refers to the next-but-one Interleaving Frame, as described in annex E. When 
the Interleaving Frame is spread over more than one T2-frame, the in-band signalling carries the dynamic signalling for 
each T2-frame of the next Interleaving Frame, as described in clause 5.2.3. 

 

Figure 37: L1 signalling for a single RF system 

8.3.4 Overview of the T2-frame mapping 
The slices and sub-slices of the PLPs, the auxiliary streams and dummy cells are mapped into the symbols of the T2-
frame as illustrated in Figure 38. The T2-frame starts with a P1 symbol followed by NP2 P2 symbols. The L1-pre and 
L1-post signalling are first mapped into P2 symbol(s) (see clause 8.3.5). After that, the common PLPs are mapped right 
after the L1 signalling. The data PLPs follow the common PLPs starting with type 1 PLP1. The type 2 PLPs follow the 
type 1 PLPs. The auxiliary stream or streams, if any, follow the type 2 PLPs, and this can be followed by dummy cells. 
Together, the PLPs, auxiliary streams and dummy data cells shall exactly fill the remaining cells in the frame. 
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Figure 38: Mapping of data PLPs into the data symbols 

8.3.5 Mapping of L1 signalling information to P2 symbol(s) 
Coded and modulated L1-pre and L1-post cells for T2-frame m (f_prem,i

 and f_postm,i) are mapped to the P2 symbol(s) 
as follows: 

1) L1-pre cells are mapped to the active cells of P2 symbol(s) in row-wise zig-zag manner as illustrated in  
Figure 39 by the blue blocks and described in the following equation: 

lNpmplm P
f_prex +×=

2,,, , for 20 PNl <≤  and 
2

10
P

preL
N

D
p <≤ , 

where:  DL1pre is the number of L1-pre cells per T2-frame, 84011 =preLD  

NP2 is the number of P2 symbols as shown in Table 45, and 

xm,l,p are the active cells of each OFDM symbol as defined in clause 8.3.2. 

2) L1-post cells are mapped to the active cells of the P2 symbol(s) after the L1-pre cells in row-wise zig-zag 
manner as shown by the green blocks in Figure 39 and described in the following equation: 

lNpm
N

D
plm P

P

preL
f_postx +×

+
=

2

2

1 ,
,,

, for 20 PNl <≤  and 
2

10
P

postL
N

D
p <≤  

where DL1post is the number of L1-post cells per T2-frame, TotalMODpostL ND _1 =  

NOTE:  The zig-zag writing may be implemented by the time interleavers presented in Figure 40. The data is 
written to the interleaver column-wise, while the read operation performs row-wise. The number of rows 
in the interleaver is equal to NP2. The number of columns depends on the amount of data to be interleaved 
and is equal to DL1pre and DL1post respectively. 
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Figure 39: Mapping of L1 data into P2 symbol(s), showing 
the index of the cells within the L1-pre and L1-post data fields 

 

Figure 40: P2 time interleaver. The number of rows is equal to NP2 
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The address of the last cell, 'slice_end', occupied by a common or Type 1 PLP, shall be calculated as follows: 

 1OCKSPLP_NUM_BL PLP_START  slice_end cells −
×

+=
IP

N
 

where Ncells is the number of OFDM cells in an LDPC block as given in Table 16 and PI is the number of T2-frames to 
which an Interleaving Frame is mapped. PLP_START and PLP_NUM_BLOCKS are defined in clause 7.2.3.2. 

8.3.6.3.2 Mapping the Type 2 PLPs 

The cells of each Type 2 PLP that are allocated to a particular T2-frame shall be divided into Nsubslices sub-slices, where 
Nsubslices (in the non-TFS case) is equal to Nsubslices_total, signalled by SUB_SLICES_PER_FRAME in the L1 configurable 
signalling. 

The number of sub-slices per T2-frame, Nsubslices, the number of T2-frames PI(i) to which each Interleaving Frame for 
PLP i is mapped, (and also the number NRF of channels when TFS is applied, see annex E) shall comply with the 
following limitation: 

 NCELLS(i) mod {5. Nsubslices_total.PI(i)} = 0, for all i ∈ {1..M2} 

where Nsubslices_total= NRF ×Nsubslices, M2 is the number of type 2 PLPs and NCELLS(i) is the number of cells in one FEC 
block for PLP i. This shall be achieved by a suitable choice of Nsubslices and PI given the FEC block sizes and modulation 
types in use. Suitable values for Nsubslices_total, for the case where the Interleaving Frame is mapped to one T2-frame for 
all the PLPs (PI=1), are listed in annex K. 

Each of the sub-slices of any one PLP shall contain an equal number of cells Di,2/Nsubslices, where Di,2 is the number of 
cells in the T2-frame for PLP i of Type 2 and is defined in clause 8.3.6.1 above. The first sub-slice shall contain the first 
Di,2/Nsubslices cells, the second sub-slice shall contain the next Di,2/Nsubslices cells, and so on for each sub-slice. 

NOTE 1: The number of OFDM cells for each PLP, Di,2, may be different, but every Di,2 will be a multiple of 
Nsubslices, so that all sub-slices carrying the same PLP have equal size. This is guaranteed if the above 
(more restrictive) limitation is met. 

Each sub-slice of a PLP shall be mapped to a contiguous range of cell addresses of the frame, in order of increasing 
address. The cells of the first sub-slice of the first Type 2 PLP shall start from the address immediately after the last cell 
of the last Type 1 PLP. These shall be followed immediately by the cells of the first sub-slice of the other Type 2 PLPs, 
followed by the cells of the second sub-slice for each PLP in turn, with the PLPs taken in the same order, and so on 
until the last sub-slice of the last PLP has been mapped. 

Although the present document specifies that the mapping shall be done in the way described above, this method shall 
not be assumed by the receiver, but instead the signalled addressing scheme shall be followed. This will allow future 
versions of the present document to use different methods, without requiring changes to receivers. 

The address of the first cell of the first sub-slice of a PLP is indicated by the PLP_START field of the dynamic L1 
signalling. The length of the sub-slice in OFDM cells can be calculated directly from the fields PLP_NUM_BLOCKS 
and SUB_SLICES_PER_FRAME, together with PI, which is signalled by TIME_IL_LENGTH in conjunction with 
TIME_IL_TYPE. The start address of the subsequent sub-slices can be calculated from the PLP_START and 
SUB_SLICE_INTERVAL fields. The signalling fields are described in detail in clause 7.2. 

The address of the first and last cell for the sub-slice j of a type 2 data PLP are given by: 

 INTERVALSUB_SLICE_j  PLP_START  start(j)Sub_slice_ ×+=  

 1
N

NOCKSPLP_NUM_BL start(j)Sub_slice_  end(j)Sub_slice_
subslices

cells −
×

×
+=

IP
. 

for j=0, 1, …, Nsubslices-1. Here Nsubslices = SUB_SLICES_PER_FRAME and Ncells is the number of OFDM cells in an 
LDPC block as given in Table 16 and PI is the number of T2-frames to which an Interleaving Frame is mapped. 
PLP_START, SUB_SLICE_INTERVAL, and PLP_NUM_BLOCKS are defined in clause 7.2.3.2. 
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8.5 Frequency interleaver 
The purpose of the frequency interleaver, operating on the data cells of one OFDM symbol, is to map the data cells 
from the frame builder onto the Ndata available data carriers in each symbol. Ndata = CP2 for the P2 symbol(s), Ndata = Cdata 
for the normal symbols (see clause 8.3.2), and Ndata = NFC for the Frame Closing symbol, if present.  

For the P2 symbol(s) and all other symbols, the frequency interleaver shall process the data cells Xm,l = (xm,l,0, xm,l,1, …, 
xm,l, Ndata-1) of the OFDM symbol l of T2-frame m, from the frame builder. 

Thus for example in the 8k mode with scattered pilot pattern PP7 and no tone reservation, blocks of 6 698 data cells 
from the frame builder during normal symbols form the input vector Xm,l = (xm,l,0, xm,l,1, xm,l,2,...xm,l,6697). 

A parameter Mmax is then defined according to Table 46. 

Table 46: Values of Mmax for the frequency interleaver 

FFT Size Mmax
1K 1 024 
2K 2 048 
4K 4 096 
8K 8 192 

16K 16 384 
32K 32 768 

 

The interleaved vector Am,l = (am,l,0, am,l,1, am,l,2...am,l,Ndata-1) is defined by: 

am,l,H(p) = xm,l,p for even symbols of the frame (l mod 2 = 0) in mode 32K for p= 0,...,Ndata-1. 

a m,l,p = x m,l,H(p) for odd symbols of the frame (l mod 2 = 1) in mode 32K for p = 0,...,Ndata-1. 

For other modes: 1K, 2K, 4K, 8K, 16K:  

a m,l,p = x m,l,H0(p) for even symbols of the frame (l mod 2 = 0) for p = 0,...,Ndata-1; and 

a m,l,p = x m,l,H1(p) for odd symbols of the frame (l mod 2 = 1) for p = 0,...,Ndata-1. 

H(p), H0(p) and H1(p) are permutation functions based on sequences R'i defined by the following. 

An (Nr - 1) bit binary word R'i is defined, with Nr = log2 Mmax, where R'i takes the following values: 

i = 0,1: R'i [Nr-2, Nr-3,...,1,0]= 0,0,...,0,0 

i = 2:  R'i [Nr-2, Nr-3,...,1,0] = 0,0,...,0,1 

2 < i < Mmax: {  R'i [Nr-3, Nr-4,...,1,0] = R'i-1 [Nr-2, Nr-3,...,2,1]; 

in the 1k mode: R'i [8] = R'i-1 [0] ⊕ R'i-1 [4] 

in the 2k mode: R'i [9] = R'i-1 [0] ⊕ R'i-1 [3] 

in the 4k mode: R'i [10] = R'i-1 [0] ⊕ R'i-1[2] 

in the 8k mode: R'i [11] = R'i-1 [0] ⊕ R'i-1 [1] ⊕ R'i-1[4] ⊕ R'i-1 [6] 

in the 16k mode: R'i [12] = R'i-1 [0] ⊕ R'i-1 [1] ⊕ R'i-1[4] ⊕ R'i-1 [5] ⊕ R'i-1 [9] ⊕ R'i-1 [11]   

in the 32k mode: R'i [13] = R'i-1 [0] ⊕ R'i-1 [1] ⊕ R'i-1[2] ⊕ R'i-1 [12] } 
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A vector Ri is derived from the vector R'i by the bit permutations given in tables 47(a) to 47(f). 

Table 47 (a): Bit permutations for the 1k mode 

R'i bit positions 8 7 6 5 4 3 2 1 0 
Ri bit positions (H0) 4 3 2 1 0 5 6 7 8 
Ri bit positions (H1) 3 2 5 0 1 4 7 8 6 

 

Table 47 (b): Bit permutations for the 2k mode 

R'i bit positions 9 8 7 6 5 4 3 2 1 0 
Ri bit positions (H0) 0 7 5 1 8 2 6 9 3 4 
Ri bit positions (H1) 3 2 7 0 1 5 8 4 9 6 

 

Table 47 (c): Bit permutations for the 4k mode 

R'i bit positions 10 9 8 7 6 5 4 3 2 1 0 
Ri bit positions (H0) 7 10 5 8 1 2 4 9 0 3 6 
Ri bit positions (H1) 6 2 7 10 8 0 3 4 1 9 5 

 

Table 47 (d): Bit permutations for the 8k mode 

R'i bit positions 11 10 9 8 7 6 5 4 3 2 1 0 
Ri bit positions (H0) 5 11 3 0 10 8 6 9 2 4 1 7 
Ri bit positions (H1) 8 10 7 6 0 5 2 1 3 9 4 11 

 

Table 47 (e): Bit permutations for the 16k mode 

R'i bit positions 12 11 10 9 8 7 6 5 4 3 2 1 0 
Ri bit positions (H0) 8 4 3 2 0 11 1 5 12 10 6 7 9 
Ri bit positions (H1) 7 9 5 3 11 1 4 0 2 12 10 8 6 

 

Table 47 (f): Bit permutations for the 32k mode 

R'i bit positions 13 12 11 10 9 8 7 6 5 4 3 2 1 0 
Ri bit positions 6 5 0 10 8 1 11 12 2 9 4 3 13 7 

 

The permutation function H(p) is defined by the following algorithm: 

p = 0; 

for (i = 0; i < Mmax; i = i + 1) 

{ ∑
−

=

− +=
2

0

1 ;2).(2).2mod()(
r

r

N

j

j
i

N jRipH  

if (H(p)<Ndata) p = p+1;  } 
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A schematic block diagram of the algorithm used to generate the permutation function is represented in  
Figures 44(a) to 44(f). 
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Figure 44(a): Frequency interleaver address generation scheme for the 1k mode 

 

Figure 44(b): Frequency interleaver address generation scheme for the 2k mode 
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Figure 44(c): Frequency interleaver address generation scheme for the 4k mode 

 

Figure 44(d): Frequency interleaver address generation scheme for the 8k mode 



 

DVB BlueBook A122 Rev.1 

TM3980r7114

Annex A (normative): 
Addresses of parity bit accumulators for Nldpc = 64 800 
Example of interpretation of the Table A.1. 

05454 ipp ⊕=  093189318 ipp ⊕=   01439214392 ipp ⊕=   02756127561 ipp ⊕=   02690926909 ipp ⊕=   

01021910219 ipp ⊕=   025342534 ipp ⊕=   085978597 ipp ⊕=  

1144144 ipp ⊕=   194089408 ipp ⊕=   11448214482 ipp ⊕=   12765127651 ipp ⊕=   12699926999 ipp ⊕=   

11030910309 ipp ⊕=   126242624 ipp ⊕=   186878687 ipp ⊕=  

: : : : : : : : : 

: : : : : : : : : 

3593236432364 ipp ⊕=   35992289228 ipp ⊕=   3591430214302 ipp ⊕=   3592747127471 ipp ⊕=   3592681926819 ipp ⊕=   

3591012910129 ipp ⊕=   35924442444 ipp ⊕=   35985078507 ipp ⊕=  

 

3605555 ipp ⊕=   36072637263 ipp ⊕=   36046354635 ipp ⊕=   36025302530 ipp ⊕=   3602813028130 ipp ⊕=   

36030333033 ipp ⊕=   3602383023830 ipp ⊕=   36036513651 ipp ⊕=  

: : : : : : : : : 

: : : : : : : : : 
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Table A.3: Rate 2/3 (Nldpc = 64 800) 

317 2255 2324 2723 3538 3576 6194 6700 9101 10057 12739 17407 21039  
1958 2007 3294 4394 12762 14505 14593 14692 16522 17737 19245 21272 21379  
127 860 5001 5633 8644 9282 12690 14644 17553 19511 19681 20954 21002  
2514 2822 5781 6297 8063 9469 9551 11407 11837 12985 15710 20236 20393  
1565 3106 4659 4926 6495 6872 7343 8720 15785 16434 16727 19884 21325  
706 3220 8568 10896 12486 13663 16398 16599 19475 19781 20625 20961 21335  
4257 10449 12406 14561 16049 16522 17214 18029 18033 18802 19062 19526 20748  
412 433 558 2614 2978 4157 6584 9320 11683 11819 13024 14486 16860  
777 5906 7403 8550 8717 8770 11436 12846 13629 14755 15688 16392 16419  
4093 5045 6037 7248 8633 9771 10260 10809 11326 12072 17516 19344 19938  
2120 2648 3155 3852 6888 12258 14821 15359 16378 16437 17791 20614 21025  
1085 2434 5816 7151 8050 9422 10884 12728 15353 17733 18140 18729 20920  
856 1690 12787  
6532 7357 9151  
4210 16615 18152  
11494 14036 17470  
2474 10291 10323  
1778 6973 10739  
4347 9570 18748  
2189 11942 20666  
3868 7526 17706  
8780 14796 18268  
160 16232 17399  
1285 2003 18922  
4658 17331 20361  
2765 4862 5875  
4565 5521 8759  
3484 7305 15829  
5024 17730 17879  
7031 12346 15024  
179 6365 11352  
2490 3143 5098  
2643 3101 21259  
4315 4724 13130  
594 17365 18322  
5983 8597 9627  
10837 15102 20876  
10448 20418 21478  
3848 12029 15228  
708 5652 13146  
5998 7534 16117  
2098 13201 18317  
9186 14548 17776  
5246 10398 18597  
3083 4944 21021 
13726 18495 19921  
6736 10811 17545  
10084 12411 14432  
1064 13555 17033  
679 9878 13547  
3422 9910 20194  
3640 3701 10046  
5862 10134 11498  
5923 9580 15060  
1073 3012 16427  
5527 20113 20883  
7058 12924 15151  
9764 12230 17375  
772 7711 12723  
555 13816 15376 

10574 11268 17932  
15442 17266 20482  
390 3371 8781  
10512 12216 17180  
4309 14068 15783  
3971 11673 20009  
9259 14270 17199  
2947 5852 20101  
3965 9722 15363  
1429 5689 16771  
6101 6849 12781  
3676 9347 18761  
350 11659 18342  
5961 14803 16123  
2113 9163 13443  
2155 9808 12885  
2861 7988 11031  
7309 9220 20745  
6834 8742 11977  
2133 12908 14704  
10170 13809 18153  
13464 14787 14975  
799 1107 3789  
3571 8176 10165  
5433 13446 15481  
3351 6767 12840  
8950 8974 11650  
1430 4250 21332  
6283 10628 15050  
8632 14404 16916 
6509 10702 16278  
15900 16395 17995  
8031 18420 19733  
3747 4634 17087  
4453 6297 16262  
2792 3513 17031  
14846 20893 21563  
17220 20436 21337  
275 4107 10497  
3536 7520 10027  
14089 14943 19455  
1965 3931 21104  
2439 11565 17932  
154 15279 21414  
10017 11269 16546  
7169 10161 16928  
10284 16791 20655  
36 3175 8475  
2605 16269 19290  
8947 9178 15420  
5687 9156 12408  
8096 9738 14711  
4935 8093 19266  
2667 10062 15972  
6389 11318 14417  
8800 18137 18434  
5824 5927 15314  
6056 13168 15179  
3284 13138 18919  
13115 17259 17332  
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Table A.6: Rate 5/6 (Nldpc = 64 800) 

0 4362 416 8909 4156 3216 3112 2560 2912 6405 8593 4969 6723  
1 2479 1786 8978 3011 4339 9313 6397 2957 7288 5484 6031 10217  
2 10175 9009 9889 3091 4985 7267 4092 8874 5671 2777 2189 8716  
3 9052 4795 3924 3370 10058 1128 9996 10165 9360 4297 434 5138  
4 2379 7834 4835 2327 9843 804 329 8353 7167 3070 1528 7311  
5 3435 7871 348 3693 1876 6585 10340 7144 5870 2084 4052 2780  
6 3917 3111 3476 1304 10331 5939 5199 1611 1991 699 8316 9960  
7 6883 3237 1717 10752 7891 9764 4745 3888 10009 4176 4614 1567  
8 10587 2195 1689 2968 5420 2580 2883 6496 111 6023 1024 4449  
9 3786 8593 2074 3321 5057 1450 3840 5444 6572 3094 9892 1512  
10 8548 1848 10372 4585 7313 6536 6379 1766 9462 2456 5606 9975  
11 8204 10593 7935 3636 3882 394 5968 8561 2395 7289 9267 9978  
12 7795 74 1633 9542 6867 7352 6417 7568 10623 725 2531 9115  
13 7151 2482 4260 5003 10105 7419 9203 6691 8798 2092 8263 3755  
14 3600 570 4527 200 9718 6771 1995 8902 5446 768 1103 6520  
15 6304 7621  
16 6498 9209  
17 7293 6786  
18 5950 1708  
19 8521 1793  
20 6174 7854  
21 9773 1190  
22 9517 10268  
23 2181 9349  
24 1949 5560  
25 1556 555  
26 8600 3827  
27 5072 1057  
28 7928 3542  
29 3226 3762  
0 7045 2420  
1 9645 2641  
2 2774 2452  
3 5331 2031  
4 9400 7503  
5 1850 2338  
6 10456 9774  
7 1692 9276  
8 10037 4038  
9 3964 338  
10 2640 5087  
11 858 3473  
12 5582 5683  
13 9523 916  
14 4107 1559  
15 4506 3491  
16 8191 4182  
17 10192 6157  
18 5668 3305  
19 3449 1540 

20 4766 2697  
21 4069 6675  
22 1117 1016  
23 5619 3085  
24 8483 8400  
25 8255 394  
26 6338 5042  
27 6174 5119  
28 7203 1989  
29 1781 5174  
0 1464 3559  
1 3376 4214  
2 7238 67  
3 10595 8831  
4 1221 6513  
5 5300 4652  
6 1429 9749  
7 7878 5131  
8 4435 10284  
9 6331 5507  
10 6662 4941  
11 9614 10238  
12 8400 8025  
13 9156 5630  
14 7067 8878  
15 9027 3415  
16 1690 3866  
17 2854 8469  
18 6206 630  
19 363 5453  
20 4125 7008  
21 1612 6702  
22 9069 9226  
23 5767 4060  
24 3743 9237  
25 7018 5572  
26 8892 4536  
27 853 6064  
28 8069 5893  
29 2051 2885  
0 10691 3153  
1 3602 4055  
2 328 1717  
3 2219 9299  
4 1939 7898  
5 617 206  
6 8544 1374  
7 10676 3240  
8 6672 9489  
9 3170 7457 

10 7868 5731  
11 6121 10732  
12 4843 9132  
13 580 9591  
14 6267 9290  
15 3009 2268  
16 195 2419  
17 8016 1557  
18 1516 9195  
19 8062 9064  
20 2095 8968  
21 753 7326  
22 6291 3833  
23 2614 7844  
24 2303 646  
25 2075 611  
26 4687 362  
27 8684 9940  
28 4830 2065  
29 7038 1363  
0 1769 7837  
1 3801 1689  
2 10070 2359  
3 3667 9918  
4 1914 6920  
5 4244 5669  
6 10245 7821  
7 7648 3944  
8 3310 5488  
9 6346 9666  
10 7088 6122  
11 1291 7827  
12 10592 8945  
13 3609 7120  
14 9168 9112  
15 6203 8052  
16 3330 2895  
17 4264 10563  
18 10556 6496  
19 8807 7645  
20 1999 4530  
21 9202 6818  
22 3403 1734  
23 2106 9023  
24 6881 3883  
25 3895 2171  
26 4062 6424  
27 3755 9536  
28 4683 2131  
29 7347 8027 

 



 

DVB BlueBook A122 Rev.1 

TM3980r7121

Annex B (normative): 
Addresses of parity bit accumulators for Nldpc = 16 200 

Table B.1: Rate 1/4 (Nldpc = 16 200) 

6295 9626 304 7695 4839 4936 1660 144 11203 5567 6347 12557  
10691 4988 3859 3734 3071 3494 7687 10313 5964 8069 8296 11090  
10774 3613 5208 11177 7676 3549 8746 6583 7239 12265 2674 4292  
11869 3708 5981 8718 4908 10650 6805 3334 2627 10461 9285 11120  
7844 3079 10773  
3385 10854 5747  
1360 12010 12202  
6189 4241 2343  
9840 12726 4977 
 

Table B.2: Rate 1/2 (Nldpc = 16 200) 

20 712 2386 6354 4061 1062 5045 5158 
21 2543 5748 4822 2348 3089 6328 5876 
22 926 5701 269 3693 2438 3190 3507 
23 2802 4520 3577 5324 1091 4667 4449 
24 5140 2003 1263 4742 6497 1185 6202 
0 4046 6934 
1 2855 66 
2 6694 212 
3 3439 1158 
4 3850 4422 

5 5924 290 
6 1467 4049 
7 7820 2242 
8 4606 3080 
9 4633 7877 
10 3884 6868 
11 8935 4996 
12 3028 764 
13 5988 1057 
14 7411 3450 

 

 

Table B.3: Rate 3/5 (Nldpc = 16 200) 

71 1478 1901 2240 2649 2725 3592 3708 3965 4080 5733 6198 
393 1384 1435 1878 2773 3182 3586 5465 6091 6110 6114 6327 
160 1149 1281 1526 1566 2129 2929 3095 3223 4250 4276 4612 
289 1446 1602 2421 3559 3796 5590 5750 5763 6168 6271 6340 
947 1227 2008 2020 2266 3365 3588 3867 4172 4250 4865 6290 
3324 3704 4447 
1206 2565 3089 
529 4027 5891 
141 1187 3206 
1990 2972 5120 
752 796 5976 
1129 2377 4030 
6077 6108 6231 
61 1053 1781 

2820 4109 5307 
2088 5834 5988 
3725 3945 4010 
1081 2780 3389 
659 2221 4822 
3033 6060 6160 
756 1489 2350 
3350 3624 5470 
357 1825 5242 
585 3372 6062 
561 1417 2348 
971 3719 5567 
1005 1675 2062 
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Annex K (informative): 
Allowable sub-slicing values 
Table K.1 shows the allowed value for the total number of sub-slices Nsubslices_total = NRF ×Nsubslices (see clauses 6.5.4 
and 8.3.6.3.2) at the output of each time interleaver block of each PLP. Since the same value must be used for all PLPs, 
the value selected from the table must be available for all modulation types and FEC block sizes currently in use. The 
safest possible options are those from the table of short FEC block sizes with a 'Y' in all four columns, since this will 
always be suitable for all PLPs. These are listed in the Table K.2. If only long FEC blocks are used, values from 
Table K.3 can be used. 

Table K.1: List of available number of sub-slices for different constellations and FEC block sizes 

Long 
LDPC 
blocks 

Constellation 
  

Short 
LDPC 
blocks 

Constellation 

64K QPSK 16-QAM 64-QAM 256-QAM   16K QPSK 16-QAM 64-QAM 256-QAM 
1 Y Y Y Y   1 Y Y Y Y 
2 Y Y Y Y   2 Y Y Y   
3 Y Y Y Y   3 Y Y Y Y 
4 Y Y Y Y   4 Y   Y   
5 Y Y Y Y   5 Y Y Y Y 
6 Y Y Y Y   6 Y Y Y   
8 Y Y Y     9 Y Y Y Y 
9 Y Y Y Y   10 Y Y Y   

10 Y Y Y Y   12 Y   Y   
12 Y Y Y Y   15 Y Y Y Y 
15 Y Y Y Y   18 Y Y Y   
16 Y   Y     20 Y   Y   
18 Y Y Y Y   27 Y Y Y Y 
20 Y Y Y Y   30 Y Y Y   
24 Y Y Y     36 Y   Y   
27 Y Y Y Y   45 Y Y Y Y 
30 Y Y Y Y   54 Y Y Y   
36 Y Y Y Y   60 Y   Y   
40 Y Y Y     81 Y Y   Y 
45 Y Y Y Y   90 Y Y Y   
48 Y   Y     108 Y   Y   
54 Y Y Y Y   135 Y Y Y Y 
60 Y Y Y Y   162 Y Y     
72 Y Y Y     180 Y   Y   
80 Y   Y     270 Y Y Y   
81 Y Y   Y   324 Y       
90 Y Y Y Y   405 Y Y   Y 

108 Y Y Y Y   540 Y   Y   
120 Y Y Y     810 Y Y     
135 Y Y Y Y   1 620 Y       
144 Y   Y           
162 Y Y   Y         
180 Y Y Y Y         
216 Y Y Y           
240 Y   Y           
270 Y Y Y Y         
324 Y Y   Y         
360 Y Y Y           
405 Y Y   Y         
432 Y   Y           
540 Y Y Y Y         
648 Y Y             
720 Y   Y           
810 Y Y   Y         

1 080 Y Y Y           
1 296 Y              
1 620 Y Y   Y        
2 160 Y   Y          
3 240 Y Y            
6 480 Y                   

 



 

DVB BlueBook A122 Rev.1 

TM3980r7163

Table K.2: List of values for number of sub-slices which may be used 
with any combination of PLPs (short or long FEC blocks) 

1 3 5 9 15 27 45 135 
 

Table K.3: List of values for number of sub-slices which may be used 
with any combination of PLPs (long FEC blocks only) 

1 2 3 4 5 6 9 10 
12 15 18 20 27 30 36 45 
54 60 90 108 135 180 270 540 
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