



1 (1)

TSG-RAN Working Group1 meeting #4


 TSGR1#4(99)380

Yokohama 19-20, April 1999










Agenda Item:

Source: Nokia
Title: Text proposal: Encoding blocks for turbo codes
Document for: AdHoc 5
__________________________________________________________________________________

7.2.2.2.3 Encoding blocks for Turbo code 

<Editor’s note: This issue is a study item in Ad Hoc 5.>
Input data blocks for a turbo encoder consist of  the user data and possible extra data being appended to the user data before turbo encoding. The encoding segments for a turbo encoder are defined in terms of systematic bits. The segment includes the user data, a possible error detection field (CRC), possible filler bits, and the termination. The maximum encoding segment length is 8192. The Algorithm for combining and segmentation is as follows:

Inputs:

RDATA
the user data rate (bits per second)

TDELAY
encoding user data block length (seconds)

NEXTRA 
extra data to be appended to the user data before encoding (CRC bits etc)

NTAIL
number of tail bits to be appended to the encoding segments (termination)

Outputs:

NS
number of segments
NTB
number of bits in the turbo encoder input segments

NFILL              number of filler (zero) bits in the last turbo encoder input segment

Do:

1. Let NS = round_up(  (RDATA * TDELAY + NEXTRA) / ( 8192 – NTAIL ) )

2. Let NTB = round_up ( (RDATA * TDELAY + NEXTRA ) / NS ) + NTAIL;

3. Let NREM = remainder of (RDATA * TDELAY + NEXTRA ) / NS;

4. If NREM not equal to 0 then insert NFILL = ( NS – NREM ) zero bits to the end of the input data else NFILL = 0.

5. End.

Here round_up( x ) stands for an smallest interger number being larger or equal to x. 

All turbo encoder input segments are of equal size and therefore the same turbo interleaver can be used for all turbo segments. A number of systematic bits over an entire channel interleaving block at output of the encoder is

NS * ( round_up( ( RDATA * TDELAY + NEXTRA )  / NS) + NTAIL ).

The NFILL filler bits are padded to the end of the last encoding segment in order to make the last segment equal size to the precedent ones. The filler bits are encoded.
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