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Changes to the C-code:

1.
How the code is changed in the file dec_lpc.c
Lines 6-7:

#include <math.h>

#include "typedef.h"

#include "dec_util.h"

Lines 246-336:

void D_LPC_isp_a_conversion(Word16 isp[], Word16 a[], Word32 adaptive_scaling, 

                            Word16 m)

{

   Word32 j, i, nc, tmax, q, q_sug, r;

   Word32 f1[NC16k + 1], f2[NC16k];

   Word32 t0;

   Word16 hi, lo;

   nc = m >> 1;

   if(nc > 8)

   {

      D_LPC_isp_pol_get(&isp[0], f1, nc, 1);

      for(i = 0; i <= nc; i++)

      {

         f1[i] = (f1[i] << 2);

      }

   }

   else

   {

      D_LPC_isp_pol_get(&isp[0], f1, nc, 0);

   }

   if(nc > 8)

   {

      D_LPC_isp_pol_get(&isp[1], f2, nc - 1, 1);

      for(i = 0; i <= nc - 1; i++)

      {

         f2[i] = (f2[i] << 2);

      }

   }

   else

   {

      D_LPC_isp_pol_get(&isp[1], f2, nc - 1, 0);

   }

   /*

    *  Multiply F2(z) by (1 - z^-2)

    */

   for(i = nc - 1; i > 1; i--)

   {

      f2[i] = f2[i] - f2[i - 2];   /* f2[i] -= f2[i-2]; */

   }

   /*

    *  Scale F1(z) by (1+isp[m-1]) and F2(z) by (1-isp[m-1])

    */

   for(i = 0; i < nc; i++)

   {

      /* f1[i] *= (1.0 + isp[M-1]); */

      D_UTIL_l_extract(f1[i], &hi, &lo);

      t0 = D_UTIL_mpy_32_16(hi, lo, isp[m - 1]);

      f1[i] = f1[i] + t0;

      /* f2[i] *= (1.0 - isp[M-1]); */

      D_UTIL_l_extract(f2[i], &hi, &lo);

      t0 = D_UTIL_mpy_32_16(hi, lo, isp[m - 1]);

      f2[i] = f2[i] - t0;

   }

   /*

    *  A(z) = (F1(z)+F2(z))/2

    *  F1(z) is symmetric and F2(z) is antisymmetric

    */

   /* a[0] = 1.0; */

   a[0] = 4096;

   tmax = 1;

   for(i = 1, j = m - 1; i < nc; i++, j--)

   {

      /* a[i] = 0.5*(f1[i] + f2[i]); */

      t0 = f1[i] + f2[i];   /* f1[i] + f2[i] */

      tmax |= labs(t0);

      a[i] = (Word16)((t0 + 0x800) >> 12);   /* from Q23 to Q12 and * 0.5 */

      /* a[j] = 0.5*(f1[i] - f2[i]); */

      t0 = (f1[i] - f2[i]);   /* f1[i] - f2[i] */

      tmax |= labs(t0);

      a[j] = (Word16)((t0 + 0x800) >> 12);   /* from Q23 to Q12 and * 0.5 */

   }

   /* rescale data if overflow has occured and reprocess the loop */

    if (adaptive_scaling)

    {

       q = 4 - D_UTIL_norm_l(tmax);        /* adaptive scaling enabled */

    }

    else

    {

       q = 0;                           /* adaptive scaling disabled */

    }

    if (q > 0) 

    {

      q_sug = 12 + q;

      r = 1 << (q_sug - 1);

      for (i = 1, j = m - 1; i < nc; i++, j--)

        {

          /* a[i] = 0.5*(f1[i] + f2[i]); */

          t0 = f1[i] + f2[i];          /* f1[i] + f2[i]             */

          a[i] = (Word16)((t0 + r) >> q_sug); /* from Q23 to Q12 and * 0.5 */

          /* a[j] = 0.5*(f1[i] - f2[i]); */

          t0 = f1[i] - f2[i];          /* f1[i] - f2[i]             */

          a[j] = (Word16)((t0 + r) >> q_sug); /* from Q23 to Q12 and * 0.5 */

        }

      a[0] = (Word16)(a[0] >> q);             

    } 

    else 

    {

      q_sug = 12;

      r = 1 << (q_sug - 1);

      q     = 0;                          

    }

   /* a[NC] = 0.5*f1[NC]*(1.0 + isp[M-1]); */

   D_UTIL_l_extract(f1[nc], &hi, &lo);

   t0 = D_UTIL_mpy_32_16(hi, lo, isp[m - 1]);

   t0 = f1[nc] + t0;
   a[nc] = (Word16)((t0 + r) >> q_sug);  /* from Q23 to Q12 and * 0.5 */

   /* a[m] = isp[m-1]; */

   a[m] = (Word16)((isp[m - 1] >> (2 + q)) + 1); /* from Q15 to Q12 */

   a[m] = (Word16)(a[m] >> 1);

   return;

}

Lines 620-646:

void D_LPC_int_isp_find(Word16 isp_old[], Word16 isp_new[],

                        const Word16 frac[], Word16 Az[])

{

   Word32 tmp, i, k, fac_old, fac_new;

   Word16 isp[M];

   for(k = 0; k < 3; k++)

   {

      fac_new = frac[k];

      fac_old = (32767 - fac_new) + 1;   /* 1.0 - fac_new */

      for(i = 0; i < M; i++)

      {

         tmp = isp_old[i] * fac_old;

         tmp += isp_new[i] * fac_new;

         isp[i] = (Word16)((tmp + 0x4000) >> 15);

      }

      D_LPC_isp_a_conversion(isp, Az, 0, M);

      Az += MP1;

   }

   /* 4th subframe: isp_new (frac=1.0) */

   D_LPC_isp_a_conversion(isp_new, Az, 0, M);

   return;

}

2.
How the code is changed in the file dec_lpc.h
Lines 11-21:
void D_LPC_isf_noise_d(Word16 *indice, Word16 *isf_q);

void D_LPC_isf_isp_conversion(Word16 isf[], Word16 isp[], Word16 m);

void D_LPC_isp_a_conversion(Word16 isp[], Word32 a[], Word16 m);

void D_LPC_a_weight(Word32 a[], Word32 ap[], Word16 gamma, Word16 m);

void D_LPC_isf_2s3s_decode(Word16 *indice, Word16 *isf_q, Word16* past_isfq,

                           Word16 *isfold, Word16 *isf_buf, Word16 bfi);

void D_LPC_isf_2s5s_decode(Word16 *indice, Word16 *isf_q, Word16 *past_isfq,

                           Word16 *isfold, Word16 *isf_buf, Word16 bfi);

void D_LPC_int_isp_find(Word16 isp_old[], Word16 isp_new[],

                        const Word16 frac[], Word32 Az[]);

void D_LPC_isf_extrapolation(Word16 HfIsf[]);

3.
How the code is changed in the file dec_lpc.h
Line 13:
void D_LPC_isp_a_conversion(Word16 isp[], Word16 a[], Word32 adaptive_scaling, 

                            Word16 m);

4.
How the code is changed in the file dec_main.c
Lines 327-359:

if(newDTXState != SPEECH) /* CNG mode */

   {

      /*

       * increase slightly energy of noise below 200 Hz

       * Convert ISFs to the cosine domain

       */

      D_LPC_isf_isp_conversion(isf, ispnew, M);

      D_LPC_isp_a_conversion(ispnew, Aq, 1, M);

      memcpy(isf_tmp, st->mem_isf, M * sizeof(Word16));

      for(i_subfr = 0; i_subfr < L_FRAME; i_subfr += L_SUBFR)

      {

         j = (i_subfr >> 6);

         for(i = 0; i < M; i++)

         {

            L_tmp = (isf_tmp[i] * (32767 - D_ROM_interpol_frac[j])) << 1;

            L_tmp = L_tmp + ((isf[i] * D_ROM_interpol_frac[j]) << 1);

            HfIsf[i] = (Word16)((L_tmp + 0x8000) >> 16);

         }

         D_UTIL_dec_synthesis(Aq, &exc2[i_subfr], 0, &synth16k[i_subfr * 5 /4],

            (Word16) 1, HfIsf, mode, newDTXState, bfi, st);

      }

      /* reset speech coder memories */

      D_MAIN_reset(st, 0);

      memcpy(st->mem_isf, isf, M * sizeof(Word16));

      st->mem_bfi = bfi;

      st->dtx_decSt->mem_dtx_global_state = (UWord8)newDTXState;

      return(0);

   }

5.
How the code is changed in the file dec_util.c
Lines 659-697:

static void D_UTIL_synthesis_32(Word16 a[], Word16 m, Word16 exc[],

                                Word16 Qnew, Word16 sig_hi[], Word16 sig_lo[],

                                Word16 lg)

{

   Word32 i, j, a0, s;

   Word32 tmp, tmp2;

   /* See if a[0] is scaled */

   s = D_UTIL_norm_s((Word16)a[0]) - 2;

   a0 = a[0] >> (4 + Qnew);   /* input / 16 and >>Qnew */

   /* Do the filtering. */

   for(i = 0; i < lg; i++)

   {

      tmp = 0;

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

      {

         tmp -= sig_lo[i - j] * a[j];

      }

      tmp = tmp >> (15 - 4);   /* -4 : sig_lo[i] << 4 */

      tmp2 = exc[i] * a0;

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

      {

         tmp2 -= sig_hi[i - j] * a[j];

      }

      tmp += tmp2 << 1;

      tmp <<= s;

      /* sig_hi = bit16 to bit31 of synthesis */

      sig_hi[i] = (Word16)(tmp >> 13);

      /* sig_lo = bit4 to bit15 of synthesis */

      sig_lo[i] = (Word16)((tmp  >> 1) - (sig_hi[i] * 4096));

   }

   return;

}
Lines 972-1006:

static void D_UTIL_synthesis(Word16 a[], Word16 m, Word16 x[], Word16 y[],

                             Word16 lg, Word16 mem[], Word16 update)

{

   Word32 i, j, tmp, s;

   Word16 y_buf[L_SUBFR16k + M16k], a0;

   Word16 *yy;

   yy = &y_buf[m];

   /* See if a[0] is scaled */

   s = D_UTIL_norm_s(a[0]) - 2;

   /* copy initial filter states into synthesis buffer */

   memcpy(y_buf, mem, m * sizeof(Word16));

   a0 = (Word16)(a[0] >> 1);   /* input / 2 */

   /* Do the filtering. */

   for(i = 0; i < lg; i++)

   {

      tmp = x[i] * a0;

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

      {

         tmp -= a[j] * yy[i - j];

      }

      tmp <<= s;

      y[i] = yy[i] = (Word16)((tmp + 0x800) >> 12);

   }

   /* Update memory if required */

   if(update)

   {

      memcpy(mem, &yy[lg - m], m * sizeof(Word16));

   }

   return;

}
Lines 1310-1316:

if((mode <= MODE_7k) & (newDTXState == SPEECH))

   {

      D_LPC_isf_extrapolation(HfIsf);

      D_LPC_isp_a_conversion(HfIsf, HfA, 0, M16k);

      D_LPC_a_weight(HfA, Ap, 29491, M16k);   /* fac=0.9 */

      D_UTIL_synthesis(Ap, M16k, HF, HF, L_SUBFR16k, st->mem_syn_hf, 1);

   }
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