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1 Summary
The specification for Forward Error Correction using the Systematic Raptor Code has been outlined in S4-050249. Based on this document, Siemens implemented the algorithms for download delivery. During the implementation phase, it was recognized that S4-050249 could be improved mainly editorial. Many of the proposed comments have been addressed in an updated version of the specification text and have been submitted in S4-AHP205. With this implementation Siemens was able to verify the excellent performance of the Raptor codes in terms of overhead and flexibility. Little effort has been put into encoder and decoder complexity optimizations, but even without this additional effort the encoding and decoding speed of the Raptor code as presented in S4-AHP205 is convincing. The implemented version of the Raptor code was also used to obtain the results in S4-AHP217, S4-AHP218, and S4-AHP219. To allow other companies to verify the results and possible also to verify their implementations, Siemens is willing to distribute parts of the software. We hope that this will facilitate the standardization process within SA4.
2 Software Distribution
Siemens is willing to distribute verification software for systematic Raptor codes. However, the software is not included in the document. Please be aware of the disclaimer in the readme file before you use the software. To obtain the software, please contact any of the contact persons via e-mail. Please identify yourself with

Your name:

Your e-mail address:

Your company:

Operation system: [Linux, Cygwin on Windows, Sun Solaris, Windows XP 32bit]
Please also state in the e-mail:

“We are aware of the disclaimer in the readme file of this software distribution as printed in the Annex of S4-AHP216.”
Binaries for a simple Raptor encoder and decoder as well as an exemplary encoding symbol loss program are included in the software distribution. We might also be able to distribute some non-optimized source code at some later stage, which would at least allow verifying the specification in S4-AHP205. Compatibility of the two implementations is assured. However, due to some legal issues the distribution of the software has still to be clarified with Siemens legal departments and cannot be guaranteed. Please state in your e-mail if you would be interested in the source code as well.
This preliminary implementation is restricted to a simple file download delivery of a single source block. The number of sub-blocks is also restricted to N=1. Further details on the capability and usage of the software are outlined in the Readme File of the software which is copied to the Annex of this document.
3 Annex: Readme
     ***********************************************************************************

   *********************************************************************************** *

   *  (C) March 2005, Siemens AG - Mobile Phones                                     * *

   *  Author:  Tiago Gasiba (Tiago.Gasiba.extern@mch.siemens.de),                    * * 
   *  Contact: Thomas Stockhammer (stockhammer@nomor.de)                             * *

   *********************************************************************************** *

   *                                                                                 * *

   *   This program is released ONLY for MBMS FEC evaluation purpose within 3GPP TSG * *

   * SA4 and may NOT be used for any kind of commercial purposes, or integrated into * *

   * any kind of commercial product, in either its original form or any modified     * *

   * version.                                                                        * *

   *   The software is provided AS IT IS, and WITHOUT ANY WARRANTY OF ANY KIND.      * *

   *   Siemens AG cannot be held responsible for any losses resulting directly or    * *

   * indirectly from the use or abuse of the software and/or files, programs,        * *

   * provided in the package.                                                        * *

   *                                                                                 * *

   *   You MUST agree to this Copyright if you wish to use this software.            * *

   *                                                                                 **

   ***********************************************************************************

ENCODER

-------

        Mandatory parameters:

          -i <fname>  :  input file name

          -o <fname>  :  output file name

          -n <number> :  number of repair symbols

          -K <number> :  number os systematic symbols

          -T <number> :  symbol size in bytes

Constraints:

- The input file size must be exactly K*T

- The number of sub-blocks is always N=1

Output File Format:

- A sequence of encoding symbols of length T whereby each symbols is preceeded 

  by a 2 byte field which contains the ESI.

DECODER

-------

        Mandatory parameters:

          -i <fname>  :  input file name

          -o <fname>  :  output file name

          -K <number> :  number of systematic symbols

          -T <number> :  symbol size

Input File Format:

- same as output file of encoder except that some encoding symbols might be missing 

LOSS GENERATOR

--------------

        Mandatory parameters:

          -i <fname>    :  input file name

          -o <fname>    :  output file name

          -K <number>   :  number of systematic symbols

          -T <number>   :  symbol size

        Mutually exclusive mandatory parameters:

          -R            :  random loss

            -n <number> :  number of lost symbols (if -R)

          -L <fname>    :  loss pattern in 'fname'

        Optional parameters:

           -X <number>:   random generator seed

Input File Format:
· same as output file of encoder

Output File Format:

· same as input file to loss program, except that some encoding symbols might be missing

Example of usage on Linux:

-------------------------
  Generate random input file

      dd if=/dev/urandom of=data.in bs=10k count=1

  Encode input file

      ./encode -idata.in -odata.out -K320 -T32 -n10

  Drop some encoding symbols

      ./loss -idata.out -odata.loss -K320 -T32 -R -n8

  Decode data with loss pattern

      ./decode -idata.loss -odata.dec -K320 -T32

  Compare the original file with the decoded file  

      cmp data.in data.dec

Loss Pattern File:

-----------------

  The loss pattern file used with the LOSS GENERATOR, is a binary file,

divided into bytes which have either the value 0h or 1h. The encoding symbol

corresponding to a given byte is dropped (erased) if the byte has a value of

1h, otherwise it is passed through.

� Contact Persons: 


Thomas Stockhammer (� HYPERLINK "mailto:stockhammer@nomor.de" ��stockhammer@nomor.de�), 


Tiago Gasiba (Tiago.Gasiba.extern@mch.siemens.de).





