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[1]
3GPP TS 26.174: "AMR speech codec, wideband; Test sequences".

[2]
3GPP TS 26.190: "Mandatory Speech Codec speech processing functions AMR Wideband speech codec; Transcoding functions".

[3]
3GPP TS 26.191: "AMR speech codec, wideband; Error concealment of lost frames".

[4]
3GPP TS 26.192: "Mandatory Speech Codec speech processing functions AMR Wideband Speech Codec; Comfort noise aspects".

[5]
3GPP TS 26.193: "AMR speech codec, wideband; Source controlled rate operation".

[6]
3GPP TS 26.194: "Mandatory Speech Codec speech processing functions AMR Wideband speech codec; Voice Activity Detector (VAD)".
[7]
RFC 3267 “A Real-Time Transport Protocol (RTP) Payload Format and File Storage Format for Adaptive Multi-Rate (AMR) and Adaptive Multi-Rate Wideband (AMR-WB) Audio Codecs, June 2002.
6.3
Parameter bitstream file (encoder output/decoder input)

The files produced by the speech encoder/expected by the speech decoder are described in RFC 3267 [7], sections 5.1 and 5.3

By using a preprocessor definition encoder/decoder can optionally use format described in TS26.201 that defines an octet-aligned frame format (Interface format 2) for the AMR-WB codec.

Changes to the c source-code:

Changes in file encoder.c

Lines 12 – 14:

#ifndef IF2

#define AMRWB_MAGIC_NUMBER "#!AMR-WB\n"

#endif
Lines 62 – 66

#ifdef IF2

      fprintf(stderr, "  Described in TS26.201.\n");

#else

      fprintf(stderr, "  Described in RFC 3267 (Sections 5.1 and 5.3).\n");

#endif
Lines 127 – 135

#ifndef IF2

   /* If MMS output is selected, write the magic number at the beginning of the

    * bitstream file


*/


fwrite(AMRWB_MAGIC_NUMBER, sizeof(char), strlen(AMRWB_MAGIC_NUMBER), f_serial);

#endif
Changes in file enc_if.c

Lines 130 – 855

#ifdef IF2
/*

 * E_IF_if2_conversion

 *

 *

 * Parameters:

 *  mode        I: Mode

 *  param       I: encoder output

 *  stream      O: packed octets (TS26.201)

 *  frame_type  I: TX frame type

 *  dtx         I: speech mode for mode MRDTX

 *

 * Function:

 *  Packing one frame of encoded parameters to AMR-WB IF2

 *

 * Returns:

 *    number of octets

 */

static int E_IF_if2_conversion(Word16 mode, Word16 *param, UWord8 *stream,

                               Word16 frame_type, Word16 speech_mode)

{

   Word32 j = 0;

   Word16 const *mask;

   memset(stream, 0, block_size[mode]);

   switch(mode)

   {

   case MRNO_DATA:

      *stream = 0xF8;

      j = 8;

      break;

   case MODE_7k:

      mask = mode_7k;

      *stream = 0x2;    /* frame_type = 0, fqi = 1  */

      for (j = HEADER_SIZE; j < T_NBBITS_7k; j++)

      {

         if (param[*mask] & *(mask + 1))

         {

            *stream += 0x1;

         }

         mask += 2;

         if (j % 8)

         {

            *stream <<= 1;

         }

         else

         {

            stream++;

         }

      }

      while (j % 8)

      {

         *stream <<= 1;

         j++;

      }

      break;

   case MODE_9k:

      mask = mode_9k;

      *stream = 0x6;    /* frame_type = 1, fqi = 1  */

      for (j = HEADER_SIZE; j < T_NBBITS_9k; j++)

      {

         if (param[*mask] & *(mask + 1))

         {

            *stream += 0x1;

         }

         mask += 2;

         if (j % 8)

         {

            *stream <<= 1;

         }

         else

         {

            stream++;

         }

      }

      while (j % 8)

      {

         *stream <<= 1;

         j++;

      }

      break;

   case MODE_12k:

      mask = mode_12k;

      *stream = 0xA;    /* frame_type = 2, fqi = 1  */

      for (j = HEADER_SIZE; j < T_NBBITS_12k; j++)

      {

         if (param[*mask] & *(mask + 1))

         {

            *stream += 0x1;

         }

         mask += 2;

         if (j % 8)

         {

            *stream <<= 1;

         }

         else

         {

            stream++;

         }

      }

      while (j % 8)

      {

         *stream <<= 1;

         j++;

      }

      break;

   case MODE_14k:

      mask = mode_14k;

      *stream = 0xE;    /* frame_type = 3, fqi = 1  */

      for ( j = HEADER_SIZE; j < T_NBBITS_14k; j++ )

      {

         if (param[*mask] & *(mask + 1))

         {

            *stream += 0x1;

         }

         mask += 2;

         if (j % 8)

         {

            *stream <<= 1;

         }

         else

         {

            stream++;

         }

      }

      while (j % 8)

      {

         *stream <<= 1;

         j++;

      }

      break;

   case MODE_16k:

      mask = mode_16k;

      *stream = 0x12;    /* frame_type = 4, fqi = 1  */

      for (j = HEADER_SIZE; j < T_NBBITS_16k; j++)

      {

         if (param[*mask] & *(mask + 1))

         {

            *stream += 0x1;

         }

         mask += 2;

         if (j % 8)

         {

            *stream <<= 1;

         }

         else

         {

            stream++;

         }

      }

      while (j % 8)

      {

         *stream <<= 1;

         j++;

      }

      break;

   case MODE_18k:

      mask = mode_18k;

      *stream = 0x16;    /* frame_type = 5, fqi = 1  */

      for (j = HEADER_SIZE; j < T_NBBITS_18k; j++)

      {

         if (param[*mask] & *(mask + 1))

         {

            *stream += 0x1;

         }

         mask += 2;

         if (j % 8)

         {

            *stream <<= 1;

         }

         else

         {

            stream++;

         }

      }

      while (j % 8)

      {

         *stream <<= 1;

         j++;

      }

      break;

   case MODE_20k:

      mask = mode_20k;

      *stream = 0x1A;    /* frame_type = 6, fqi = 1  */

      for (j = HEADER_SIZE; j < T_NBBITS_20k; j++)

      {

         if (param[*mask] & *( mask + 1))

         {

            *stream += 0x1;

         }

         mask += 2;

         if (j % 8)

         {

            *stream <<= 1;

         }

         else

         {

            stream++;

         }

      }

      while (j % 8)

      {

         *stream <<= 1;

         j++;

      }

      break;

   case MODE_23k:

      mask = mode_23k;

      *stream = 0x1E;    /* frame_type = 7, fqi = 1  */

      for (j = HEADER_SIZE; j < T_NBBITS_23k; j++)

      {

         if (param[*mask] & *( mask + 1))

         {

            *stream += 0x1;

         }

         mask += 2;

         if (j % 8)

         {

            *stream <<= 1;

         }

         else

         {

            stream++;

         }

      }

      while (j % 8)

      {

         *stream <<= 1;

         j++;

      }

      break;

   case MODE_24k:

      mask = mode_24k;

      *stream = 0x22;    /* frame_type = 8, fqi = 1  */

      for (j = HEADER_SIZE; j < T_NBBITS_24k; j++)

      {

         if (param[*mask] & *( mask + 1))

         {

            *stream += 0x1;

         }

         mask += 2;

         if (j % 8)

         {

            *stream <<= 1;

         }

         else

         {

            stream++;

         }

      }

      while (j % 8)

      {

         *stream <<= 1;

         j++;

      }

      break;

   case MRDTX:

      mask = mode_DTX;

      *stream = 0x26;    /* frame_type = 9, fqi = 1  */

      for ( j = HEADER_SIZE; j < T_NBBITS_SID; j++ )

      {

         if (param[*mask] & *(mask + 1))

         {

            *stream += 0x1;

         }

         mask += 2;

         if (j % 8)

         {

            *stream <<= 1;

         }

         else

         {

            stream++;

         }

      }

      /* sid type */

      if (frame_type == TX_SID_UPDATE)

      {

         /* sid update */

         *stream += 0x1;

      }

      /* speech mode indicator */

      *stream <<= 4;

      *stream = (UWord8)(*stream + speech_mode);

      /* bit stuffing */

      *stream <<= 3;

      j = 48;

      break;

   default:

      break;

   }

   return j/8;

}

#else

/*

 * E_IF_mms_conversion

 *

 *

 * Parameters:

 *  mode        I: Mode

 *  param       I: encoder output

 *  stream      O: packed octets (RFC 3267, section 5.3)

 *  frame_type  I: TX frame type

 *  dtx         I: speech mode for mode MRDTX

 *

 * Function:

 *  Packing one frame of encoded parameters to AMR-WB MMS format

 *

 * Returns:

 *    number of octets

 */

static int E_IF_mms_conversion(Word16 mode, Word16 *param, UWord8 *stream,

                               Word16 frame_type, Word16 speech_mode)

{

   Word32 j = 0;

   Word16 const *mask;

   memset(stream, 0, block_size[mode]);

   switch(mode)

   {

   case MRNO_DATA:

      *stream = 0x7C;

      j = 0;

      break;

   case MODE_7k:

      mask = mode_7k;

      *stream = 0x04;    /* frame_type = 0, fqi = 1  */


  stream++;

      for (j = 1; j <= NBBITS_7k; j++)

      {

         if (param[*mask] & *(mask + 1))

         {

            *stream += 0x1;

         }

         mask += 2;

         if (j % 8)

         {

            *stream <<= 1;

         }

         else

         {

            stream++;

         }

      }

      while (j % 8)

      {

         *stream <<= 1;

         j++;

      }

      break;

   case MODE_9k:

      mask = mode_9k;

      *stream = 0x0C;    /* frame_type = 1, fqi = 1  */


  stream++;

      for (j = 1; j <= NBBITS_9k; j++)

      {

         if (param[*mask] & *(mask + 1))

         {

            *stream += 0x1;

         }

         mask += 2;

         if (j % 8)

         {

            *stream <<= 1;

         }

         else

         {

            stream++;

         }

      }

      while (j % 8)

      {

         *stream <<= 1;

         j++;

      }

      break;

   case MODE_12k:

      mask = mode_12k;

      *stream = 0x14;    /* frame_type = 2, fqi = 1  */


  stream++;

      for (j = 1; j <= NBBITS_12k; j++)

      {

         if (param[*mask] & *(mask + 1))

         {

            *stream += 0x1;

         }

         mask += 2;

         if (j % 8)

         {

            *stream <<= 1;

         }

         else

         {

            stream++;

         }

      }

      while (j % 8)

      {

         *stream <<= 1;

         j++;

      }

      break;

   case MODE_14k:

      mask = mode_14k;

      *stream = 0x1C;    /* frame_type = 3, fqi = 1  */


  stream++;

      for ( j = 1; j <= NBBITS_14k; j++ )

      {

         if (param[*mask] & *(mask + 1))

         {

            *stream += 0x1;

         }

         mask += 2;

         if (j % 8)

         {

            *stream <<= 1;

         }

         else

         {

            stream++;

         }

      }

      while (j % 8)

      {

         *stream <<= 1;

         j++;

      }

      break;

   case MODE_16k:

      mask = mode_16k;

      *stream = 0x24;    /* frame_type = 4, fqi = 1  */


  stream++;

      for (j = 1; j <= NBBITS_16k; j++)

      {

         if (param[*mask] & *(mask + 1))

         {

            *stream += 0x1;

         }

         mask += 2;

         if (j % 8)

         {

            *stream <<= 1;

         }

         else

         {

            stream++;

         }

      }

      while (j % 8)

      {

         *stream <<= 1;

         j++;

      }

      break;

   case MODE_18k:

      mask = mode_18k;

      *stream = 0x2C;    /* frame_type = 5, fqi = 1  */


  stream++;

      for (j = 1; j <= NBBITS_18k; j++)

      {

         if (param[*mask] & *(mask + 1))

         {

            *stream += 0x1;

         }

         mask += 2;

         if (j % 8)

         {

            *stream <<= 1;

         }

         else

         {

            stream++;

         }

      }

      while (j % 8)

      {

         *stream <<= 1;

         j++;

      }

      break;

   case MODE_20k:

      mask = mode_20k;

      *stream = 0x34;    /* frame_type = 6, fqi = 1  */


  stream++;

      for (j = 1; j <= NBBITS_20k; j++)

      {

         if (param[*mask] & *( mask + 1))

         {

            *stream += 0x1;

         }

         mask += 2;

         if (j % 8)

         {

            *stream <<= 1;

         }

         else

         {

            stream++;

         }

      }

      while (j % 8)

      {

         *stream <<= 1;

         j++;

      }

      break;

   case MODE_23k:

      mask = mode_23k;

      *stream = 0x3C;    /* frame_type = 7, fqi = 1  */


  stream++;

      for (j = 1; j <= NBBITS_23k; j++)

      {

         if (param[*mask] & *( mask + 1))

         {

            *stream += 0x1;

         }

         mask += 2;

         if (j % 8)

         {

            *stream <<= 1;

         }

         else

         {

            stream++;

         }

      }

      while (j % 8)

      {

         *stream <<= 1;

         j++;

      }

      break;

   case MODE_24k:

      mask = mode_24k;

      *stream = 0x44;    /* frame_type = 8, fqi = 1  */


  stream++;

      for (j = 1; j <= NBBITS_24k; j++)

      {

         if (param[*mask] & *( mask + 1))

         {

            *stream += 0x1;

         }

         mask += 2;

         if (j % 8)

         {

            *stream <<= 1;

         }

         else

         {

            stream++;

         }

      }

      while (j % 8)

      {

         *stream <<= 1;

         j++;

      }

      break;

   case MRDTX:

      mask = mode_DTX;

      *stream = 0x4C;    /* frame_type = 9, fqi = 1  */


  stream++;

      for ( j = 1; j <= NBBITS_SID; j++ )

      {

         if (param[*mask] & *(mask + 1))

         {

            *stream += 0x1;

         }

         mask += 2;

         if (j % 8)

         {

            *stream <<= 1;

         }

         else

         {

            stream++;

         }

      }

      /* sid type */

      if (frame_type == TX_SID_UPDATE)

      {

         /* sid update */

         *stream += 0x1;

      }

      /* speech mode indicator */

      *stream <<= 4;

      *stream = (UWord8)(*stream + speech_mode);

      j = 40;

      break;

   default:

      break;

   }

   return j/8 + 1;

}

#endif
Lines 969 – 973

#ifdef IF2
   return E_IF_if2_conversion(mode, prms, serial, frame_type, req_mode);

#else

   return E_IF_mms_conversion(mode, prms, serial, frame_type, req_mode);

#endif
Changes in file if_rom.c

Lines 75 – 79

#ifdef IF2
const UWord8 block_size[16]= {18, 23, 33, 37, 41, 47, 51, 59, 61, 6, 6, 0, 0, 0, 1, 1};

#else

const UWord8 block_size[16]= {18, 24, 33, 37, 41, 47, 51, 59, 61, 6, 6, 0, 0, 0, 1, 1};

#endif
Changes in file decoder.c

Lines 12 – 15

#ifndef IF2

#include <string.h>

#define AMRWB_MAGIC_NUMBER "#!AMR-WB\n"

#endif
Lines 44 – 46

#ifndef IF2


char magic[16];

#endif
Lines 63 – 67

#ifdef IF2


fprintf(stderr, "  Described in TS26.201.\n");

#else



fprintf(stderr, "  Described in RFC 3267 (Sections 5.1 and 5.3).\n");

#endif
Lines 101 – 113

#ifndef IF2

   /* read magic number */

   fread(magic, sizeof(char), strlen(AMRWB_MAGIC_NUMBER), f_serial);

   /* verify magic number */

   if (strncmp(magic, AMRWB_MAGIC_NUMBER, strlen(AMRWB_MAGIC_NUMBER)))

   {


   fprintf(stderr, "%s%s\n", "Invalid magic number: ", magic);


   fclose(f_serial);


   fclose(f_synth);


   exit(0);

   }

#endif
Lines 123 – 127

#ifdef IF2
       mode = (Word16)(serial[0] >> 4);

#else


   mode = (Word16)((serial[0] >> 3) & 0x0F);

#endif
Changes in file dec_if.c

Lines 112 – 773

#ifdef IF2
/*

 * D_IF_conversion

 *

 *

 * Parameters:

 *    param             O: AMR parameters

 *    stream            I: input bitstream

 *    frame_type        O: frame type

 *    speech_mode       O: speech mode in DTX

 *    fqi               O: frame quality indicator

 *

 * Function:

 *    Unpacks IF2 octet stream

 *

 * Returns:

 *    mode              used mode

 */

Word16 D_IF_conversion(Word16 *param, UWord8 *stream, UWord8 *frame_type,

                       Word16 *speech_mode, Word16 *fqi)

{

   Word32 mode;

   Word32 j;

   Word16 const *mask;

   memset(param, 0, PRMNO_24k << 1);

   mode = *stream >> 4;

   /* SID indication IF2 corresponds to mode 10 */

   if (mode == 9)

   {

      mode ++;

   }

   *fqi = (Word16)((*stream >> 3) & 0x1);

   *stream <<= (HEADER_SIZE - 1);

   switch (mode)

   {

   case MRDTX:

      mask = mode_DTX;

      for (j = HEADER_SIZE; j < T_NBBITS_SID; j++)

      {

         if (*stream & 0x80)

         {

            param[*mask] = (Word16)(param[*mask] + *(mask + 1));

         }

         mask += 2;

         if ( j % 8 )

         {

            *stream <<= 1;

         }

         else

         {

            stream++;

         }

      }

      /* get SID type bit */

      *frame_type = RX_SID_FIRST;

      if (*stream & 0x80)

      {

         *frame_type = RX_SID_UPDATE;

      }

      *stream <<= 1;

      /* speech mode indicator */

      *speech_mode = (Word16)(*stream >> 4);

      break;

   case MRNO_DATA:

      *frame_type = RX_NO_DATA;

      break;

   case LOST_FRAME:

      *frame_type = RX_SPEECH_LOST;

      break;

   case MODE_7k:

      mask = mode_7k;

      for (j = HEADER_SIZE; j < T_NBBITS_7k; j++)

      {

         if ( *stream & 0x80 )

         {

            param[*mask] = (Word16)(param[*mask] + *(mask + 1));

         }

         mask += 2;

         if (j % 8)

         {

            *stream <<= 1;

         }

         else

         {

            stream++;

         }

      }

      *frame_type = RX_SPEECH_GOOD;

      break;

   case MODE_9k:

      mask = mode_9k;

      for (j = HEADER_SIZE; j < T_NBBITS_9k; j++)

      {

         if (*stream & 0x80)

         {

            param[*mask] = (Word16)(param[*mask] + *(mask + 1));

         }

         mask += 2;

         if (j % 8)

         {

            *stream <<= 1;

         }

         else

         {

            stream++;

         }

      }

      *frame_type = RX_SPEECH_GOOD;

      break;

   case MODE_12k:

      mask = mode_12k;

      for (j = HEADER_SIZE; j < T_NBBITS_12k; j++)

      {

         if (*stream & 0x80)

         {

            param[*mask] = (Word16)(param[*mask] + *(mask + 1));

         }

         mask += 2;

         if ( j % 8 )

         {

            *stream <<= 1;

         }

         else

         {

            stream++;

         }

      }

      *frame_type = RX_SPEECH_GOOD;

      break;

   case MODE_14k:

      mask = mode_14k;

      for (j = HEADER_SIZE; j < T_NBBITS_14k; j++)

      {

         if (*stream & 0x80)

         {

            param[*mask] = (Word16)(param[*mask] + *(mask + 1));

         }

         mask += 2;

         if ( j % 8 )

         {

            *stream <<= 1;

         }

         else

         {

            stream++;

         }

      }

      *frame_type = RX_SPEECH_GOOD;

      break;

   case MODE_16k:

      mask = mode_16k;

      for (j = HEADER_SIZE; j < T_NBBITS_16k; j++)

      {

         if (*stream & 0x80)

         {

            param[*mask] = (Word16)(param[*mask] + *(mask + 1));

         }

         mask += 2;

         if (j % 8)

         {

            *stream <<= 1;

         }

         else

         {

            stream++;

         }

      }

      *frame_type = RX_SPEECH_GOOD;

      break;

   case MODE_18k:

      mask = mode_18k;

      for (j = HEADER_SIZE; j < T_NBBITS_18k; j++)

      {

         if (*stream & 0x80)

         {

            param[*mask] = (Word16)(param[*mask] + *(mask + 1));

         }

         mask += 2;

         if (j % 8)

         {

            *stream <<= 1;

         }

         else

         {

            stream++;

         }

      }

      *frame_type = RX_SPEECH_GOOD;

      break;

   case MODE_20k:

      mask = mode_20k;

      for (j = HEADER_SIZE; j < T_NBBITS_20k; j++)

      {

         if (*stream & 0x80)

         {

            param[*mask] = (Word16)(param[*mask] + *(mask + 1));

         }

         mask += 2;

         if (j % 8)

         {

            *stream <<= 1;

         }

         else

         {

            stream++;

         }

      }

      *frame_type = RX_SPEECH_GOOD;

      break;

   case MODE_23k:

      mask = mode_23k;

      for (j = HEADER_SIZE; j < T_NBBITS_23k; j++)

      {

         if (*stream & 0x80)

         {

            param[*mask] = (Word16)(param[*mask] + *(mask + 1));

         }

         mask += 2;

         if (j % 8)

         {

            *stream <<= 1;

         }

         else

         {

            stream++;

         }

      }

      *frame_type = RX_SPEECH_GOOD;

      break;

   case MODE_24k:

      mask = mode_24k;

      for (j = HEADER_SIZE; j < T_NBBITS_24k; j++)

      {

         if (*stream & 0x80)

         {

            param[*mask] = (Word16)(param[*mask] + *(mask + 1));

         }

         mask += 2;

         if (j % 8)

         {

            *stream <<= 1;

         }

         else

         {

            stream++;

         }

      }

      *frame_type = RX_SPEECH_GOOD;

      break;

   default:

      *frame_type = RX_SPEECH_LOST;

      *fqi = 0;

      break;

   }

   if (*fqi == 0)

   {

      if (*frame_type == RX_SPEECH_GOOD)

      {

         *frame_type = RX_SPEECH_BAD;

      }

      if ((*frame_type == RX_SID_FIRST) | (*frame_type == RX_SID_UPDATE))

      {

         *frame_type = RX_SID_BAD;

      }

   }

   return (Word16)mode;

}

#else

/*

 * D_IF_mms_conversion

 *

 *

 * Parameters:

 *    param             O: AMR parameters

 *    stream            I: input bitstream

 *    frame_type        O: frame type

 *    speech_mode       O: speech mode in DTX

 *    fqi               O: frame quality indicator

 *

 * Function:

 *    Unpacks MMS formatted octet stream (see RFC 3267, section 5.3)

 *

 * Returns:

 *    mode              used mode

 */

Word16 D_IF_mms_conversion(Word16 *param, UWord8 *stream, UWord8 *frame_type,

                           Word16 *speech_mode, Word16 *fqi)

{

   Word32 mode;

   Word32 j;

   Word16 const *mask;

   memset(param, 0, PRMNO_24k << 1);

   *fqi = (Word16)((*stream >> 2) & 0x01);

   mode = (Word32)((*stream >> 3) & 0x0F);

   /* SID indication IF2 corresponds to mode 10 */

   if (mode == 9)

   {

      mode ++;

   }

   stream++;

   switch (mode)

   {

   case MRDTX:

      mask = mode_DTX;

      for (j = 1; j <= NBBITS_SID; j++)

      {

         if (*stream & 0x80)

         {

            param[*mask] = (Word16)(param[*mask] + *(mask + 1));

         }

         mask += 2;

         if ( j % 8 )

         {

            *stream <<= 1;

         }

         else

         {

            stream++;

         }

      }

      /* get SID type bit */

      *frame_type = RX_SID_FIRST;

      if (*stream & 0x80)

      {

         *frame_type = RX_SID_UPDATE;

      }

      *stream <<= 1;

      /* speech mode indicator */

      *speech_mode = (Word16)(*stream >> 4);

      break;

   case MRNO_DATA:

      *frame_type = RX_NO_DATA;

      break;

   case LOST_FRAME:

      *frame_type = RX_SPEECH_LOST;

      break;

   case MODE_7k:

      mask = mode_7k;

      for (j = 1; j <= NBBITS_7k; j++)

      {

         if ( *stream & 0x80 )

         {

            param[*mask] = (Word16)(param[*mask] + *(mask + 1));

         }

         mask += 2;

         if (j % 8)

         {

            *stream <<= 1;

         }

         else

         {

            stream++;

         }

      }

      *frame_type = RX_SPEECH_GOOD;

      break;

   case MODE_9k:

      mask = mode_9k;

      for (j = 1; j <= NBBITS_9k; j++)

      {

         if (*stream & 0x80)

         {

            param[*mask] = (Word16)(param[*mask] + *(mask + 1));

         }

         mask += 2;

         if (j % 8)

         {

            *stream <<= 1;

         }

         else

         {

            stream++;

         }

      }

      *frame_type = RX_SPEECH_GOOD;

      break;

   case MODE_12k:

      mask = mode_12k;

      for (j = 1; j <= NBBITS_12k; j++)

      {

         if (*stream & 0x80)

         {

            param[*mask] = (Word16)(param[*mask] + *(mask + 1));

         }

         mask += 2;

         if ( j % 8 )

         {

            *stream <<= 1;

         }

         else

         {

            stream++;

         }

      }

      *frame_type = RX_SPEECH_GOOD;

      break;

   case MODE_14k:

      mask = mode_14k;

      for (j = 1; j <= NBBITS_14k; j++)

      {

         if (*stream & 0x80)

         {

            param[*mask] = (Word16)(param[*mask] + *(mask + 1));

         }

         mask += 2;

         if ( j % 8 )

         {

            *stream <<= 1;

         }

         else

         {

            stream++;

         }

      }

      *frame_type = RX_SPEECH_GOOD;

      break;

   case MODE_16k:

      mask = mode_16k;

      for (j = 1; j <= NBBITS_16k; j++)

      {

         if (*stream & 0x80)

         {

            param[*mask] = (Word16)(param[*mask] + *(mask + 1));

         }

         mask += 2;

         if (j % 8)

         {

            *stream <<= 1;

         }

         else

         {

            stream++;

         }

      }

      *frame_type = RX_SPEECH_GOOD;

      break;

   case MODE_18k:

      mask = mode_18k;

      for (j = 1; j <= NBBITS_18k; j++)

      {

         if (*stream & 0x80)

         {

            param[*mask] = (Word16)(param[*mask] + *(mask + 1));

         }

         mask += 2;

         if (j % 8)

         {

            *stream <<= 1;

         }

         else

         {

            stream++;

         }

      }

      *frame_type = RX_SPEECH_GOOD;

      break;

   case MODE_20k:

      mask = mode_20k;

      for (j = 1; j <= NBBITS_20k; j++)

      {

         if (*stream & 0x80)

         {

            param[*mask] = (Word16)(param[*mask] + *(mask + 1));

         }

         mask += 2;

         if (j % 8)

         {

            *stream <<= 1;

         }

         else

         {

            stream++;

         }

      }

      *frame_type = RX_SPEECH_GOOD;

      break;

   case MODE_23k:

      mask = mode_23k;

      for (j = 1; j <= NBBITS_23k; j++)

      {

         if (*stream & 0x80)

         {

            param[*mask] = (Word16)(param[*mask] + *(mask + 1));

         }

         mask += 2;

         if (j % 8)

         {

            *stream <<= 1;

         }

         else

         {

            stream++;

         }

      }

      *frame_type = RX_SPEECH_GOOD;

      break;

   case MODE_24k:

      mask = mode_24k;

      for (j = 1; j <= NBBITS_24k; j++)

      {

         if (*stream & 0x80)

         {

            param[*mask] = (Word16)(param[*mask] + *(mask + 1));

         }

         mask += 2;

         if (j % 8)

         {

            *stream <<= 1;

         }

         else

         {

            stream++;

         }

      }

      *frame_type = RX_SPEECH_GOOD;

      break;

   default:

      *frame_type = RX_SPEECH_LOST;

      *fqi = 0;

      break;

   }

   if (*fqi == 0)

   {

      if (*frame_type == RX_SPEECH_GOOD)

      {

         *frame_type = RX_SPEECH_BAD;

      }

      if ((*frame_type == RX_SID_FIRST) | (*frame_type == RX_SID_UPDATE))

      {

         *frame_type = RX_SID_BAD;

      }

   }

   return (Word16)mode;

}

#endif
Lines 815 – 828

#ifdef IF2
      *bits = (UWord8)((Word32)*bits & ~(lfi << 3));

#else

      *bits = (UWord8)((Word32)*bits & ~(lfi << 2));

#endif
      /*

       * extract mode information and frame_type,

       * octets to parameters

       */

#ifdef IF2
      mode = D_IF_conversion( prm, bits, &frame_type, &speech_mode, &fqi);

#else

      mode = D_IF_mms_conversion( prm, bits, &frame_type, &speech_mode, &fqi);

#endif
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