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Start code change 1
diff -rwBu 26442_CR0017/c-code/Workspace_msvc/common.vcproj 26442_CR0018_CR0019/c-code/Workspace_msvc/common.vcproj

--- 26442_CR0017/c-code/Workspace_msvc/common.vcproj
2016-08-29 10:52:07.000000000 +0200

+++ 26442_CR0018_CR0019/c-code/Workspace_msvc/common.vcproj
2016-08-30 14:11:43.000000000 +0200

@@ -70,7 +70,7 @@

 


/>

 


<Tool

 



Name="VCLibrarianTool"

-



AdditionalDependencies="&quot;C:\Program Files\Microsoft SDKs\Windows\v6.0A\Lib\WS2_32.lib&quot;"

+



AdditionalDependencies="&quot;WS2_32.lib&quot;"

 



OutputFile="$(OutDir)\$(ProjectName).lib"

 



SuppressStartupBanner="true"

 


/>

@@ -151,7 +151,7 @@

 


/>

 


<Tool

 



Name="VCLibrarianTool"

-



AdditionalDependencies="&quot;C:\Program Files\Microsoft SDKs\Windows\v6.0A\Lib\WS2_32.lib&quot;"

+



AdditionalDependencies="&quot;WS2_32.lib&quot;"

 



OutputFile=".\Release\common.lib"

 



SuppressStartupBanner="true"

 


/>

diff -rwBu 26442_CR0017/c-code/lib_com/bitstream_fx.c 26442_CR0018_CR0019/c-code/lib_com/bitstream_fx.c

--- 26442_CR0017/c-code/lib_com/bitstream_fx.c
2016-08-29 10:52:05.000000000 +0200

+++ 26442_CR0018_CR0019/c-code/lib_com/bitstream_fx.c
2016-08-30 14:11:41.000000000 +0200

@@ -1143,12 +1143,13 @@

             {

                 st->core_fx   = core_save;

                 move16();

+            }

+            /* always reset bwidth, to not interfere with BER logic */

                 st->bwidth_fx = bwidth_save;

                 move16();

             }

         }

     }

-}

 /*-------------------------------------------------------------------*

  * BRATE2IDX_fx()

diff -rwBu 26442_CR0017/c-code/lib_com/cnst_fx.h 26442_CR0018_CR0019/c-code/lib_com/cnst_fx.h

--- 26442_CR0017/c-code/lib_com/cnst_fx.h
2016-08-29 10:52:05.000000000 +0200

+++ 26442_CR0018_CR0019/c-code/lib_com/cnst_fx.h
2016-08-30 14:11:41.000000000 +0200

@@ -277,7 +277,7 @@

     IND_HQ2_LAST_BA_MAX_BAND               = IND_HQ2_P2A_FLAGS + 60,

     IND_RC_START                           = IND_HQ2_LAST_BA_MAX_BAND + 2,

     IND_RC_END                             = IND_RC_START + 320,

-    IND_HVQ_PVQ_GAIN                       = IND_RC_END,

+    IND_HVQ_PVQ_GAIN                       = IND_RC_END+1,

     IND_NOISINESS                          = IND_HVQ_PVQ_GAIN + 8,

     IND_ENERGY,

     IND_CNG_HO,

@@ -806,7 +806,7 @@

 #define  NPRM_CTX_HM              3                                                     /* Number of Parameters for Context HM : flag+index                 */

 #define  NPRM_DIV                 (2+NPRM_TNS+N_MAX/2+NPRM_RESQ+NPRM_CTX_HM)            /* Total number of quantized parameter in 1 division                */

 #define  DEC_NPRM_DIV             NPRM_DIV                                              /* Total number of quantized parameter in 1 division (decoder side) */

-#define  NPRM_LPC_NEW             2*(4+NB_SPHERE)                                       /* LPC total number of quantized parameters                         */

+#define  NPRM_LPC_NEW             2*(4+2*NB_SPHERE)                                     /* LPC total number of quantized parameters                         */

 #define BITBUFSIZE (128000/50)

@@ -1617,6 +1617,12 @@

 #define HVQ_CP_SPARSE                         1             /* HVQ Code Pos - Use Sparse coding */

 #define MAX_SPLITS                            10            /* Maximum number of PVQ band splits */

+

+#define QUANTAQ3OFFSET                        1

+enum QuantaMode { NEAREST = 0, CONS };

+#define PYR_OFFSET                            1

+#define RCF_INIT_SHIFT                        14

+

 #define THR_ADD_SPLIT                         7             /* Threshold for using additional split */

 #define PVQ_MAX_BAND_SIZE                     64            /* Maxiumum supported band size for PVQ search */

 #define MIN_BAND_SIZE                         1             /* Minimum supported band size for PVQ search */

diff -rwBu 26442_CR0017/c-code/lib_com/disclaimer.c 26442_CR0018_CR0019/c-code/lib_com/disclaimer.c

--- 26442_CR0017/c-code/lib_com/disclaimer.c
2016-08-29 10:52:05.000000000 +0200

+++ 26442_CR0018_CR0019/c-code/lib_com/disclaimer.c
2016-08-30 14:11:41.000000000 +0200

@@ -12,7 +12,7 @@

 {

     fprintf(fPtr, "\n==========================================================================\n");

-    fprintf(fPtr, "    EVS Codec 3GPP TS26.442 Apr 12, 2016. Version 12.7.0 / 13.2.0\n");

+    fprintf(fPtr, "    EVS Codec 3GPP TS26.442 Apr 12, 2016. Version 12.8.0 / 13.3.0\n");

     fprintf(fPtr, "==========================================================================\n\n\n");

     return 0;

 }

diff -rwBu 26442_CR0017/c-code/lib_com/fine_gain_bits_fx.c 26442_CR0018_CR0019/c-code/lib_com/fine_gain_bits_fx.c

--- 26442_CR0017/c-code/lib_com/fine_gain_bits_fx.c
2016-08-29 10:52:05.000000000 +0200

+++ 26442_CR0018_CR0019/c-code/lib_com/fine_gain_bits_fx.c
2016-08-30 14:11:41.000000000 +0200

@@ -29,9 +29,8 @@

     FOR ( i = 0; i < N; i++ )

     {

-        /*bps = (short)(Rk[i]/sfmsize[i]); */

+        /*bps = (short)(Rk[i]*((word16)min(32767, ceil(32767.0f/sfmsize[i]);  inexact C-integer division approx. */

         bps = extract_l(L_shr(L_mult0(Rk[i], inv_tbl_fx[sfmsize[i]]), 18));  /*3+15 */

-

         if (L_sub(L_shl(L_mult0(sfmsize[i], add(bps, 1)), 3), Rk[i]) == 0)

         {

             bps = add(bps, 1);

diff -rwBu 26442_CR0017/c-code/lib_com/hq_tools_fx.c 26442_CR0018_CR0019/c-code/lib_com/hq_tools_fx.c

--- 26442_CR0017/c-code/lib_com/hq_tools_fx.c
2016-08-29 10:52:06.000000000 +0200

+++ 26442_CR0018_CR0019/c-code/lib_com/hq_tools_fx.c
2016-08-30 14:11:41.000000000 +0200

@@ -240,7 +240,7 @@

                         }

                         ELSE IF (coeff[j] < 0)

                         {

-                            CodeBook_mod[cb_size] = -1<<12;

+                            CodeBook_mod[cb_size] = -1 * (1<<12);

                             move16(); /* set to -1, Q value 12 */

                             E_cb_vec = add(E_cb_vec,1);

                         }

diff -rwBu 26442_CR0017/c-code/lib_com/hvq_pvq_bitalloc_fx.c 26442_CR0018_CR0019/c-code/lib_com/hvq_pvq_bitalloc_fx.c

--- 26442_CR0017/c-code/lib_com/hvq_pvq_bitalloc_fx.c
2016-08-29 10:52:06.000000000 +0200

+++ 26442_CR0018_CR0019/c-code/lib_com/hvq_pvq_bitalloc_fx.c
2016-08-30 14:11:41.000000000 +0200

@@ -157,7 +157,7 @@

             }

             ELSE

             {

-                n = pulses2bits_fx(band_len_harm[k_max], 1);

+                QuantaPerDsDirac_fx(band_len_harm[k_max], 1, hBitsN, &n);

             }

             m = shl(sub(num_bits, HVQ_PVQ_GAIN_BITS), 3);

             IF (sub(m, n) >= 0)

diff -rwBu 26442_CR0017/c-code/lib_com/modif_fs_fx.c 26442_CR0018_CR0019/c-code/lib_com/modif_fs_fx.c

--- 26442_CR0017/c-code/lib_com/modif_fs_fx.c
2016-08-29 10:52:06.000000000 +0200

+++ 26442_CR0018_CR0019/c-code/lib_com/modif_fs_fx.c
2016-08-30 14:11:42.000000000 +0200

@@ -68,6 +68,8 @@

     Word16 mem_lev_fx[18];

     Word32 t0, t1, t2, L_tmp;             /* temporary variables                         */

     Word32 LepsP[M+1];

+    Word16 flag_low_order = 0;

+    Word16 filt_len_tmp;

     const Resampling_cfg_fx *cfg_ptr_fx;

@@ -100,6 +102,8 @@

         test();

         IF ( nblp && (L_sub(fin, 8000) > 0) && (L_sub(fout, 12800) == 0) )

         {

+            flag_low_order = 1;

+            move16();

             cfg_ptr_fx++;

             WHILE ( (cfg_ptr_fx->fin_fx != 0) && !( (L_sub(cfg_ptr_fx->fin_fx, fin) == 0) && (L_sub(cfg_ptr_fx->fout_fx, fout) == 0)) )

             {

@@ -218,10 +222,16 @@

     sigIn_ptr = signal_fx + add(filt_len,  plus_sample_in);

+    filt_len_tmp = filt_len;

+    move16();

+    IF( flag_low_order )

+    {

+        filt_len_tmp = shr(add(filt_len, 1), 1);

+    }

     FOR(i=0; i<lg_out; i++)

     {

-        sigOut_fx[i] = round_fx(Interpol_lc_fx( sigIn_ptr, cfg_ptr_fx->filter_fx, frac, fac_num, filt_len ));

+        sigOut_fx[i] = round_fx(Interpol_lc_fx( sigIn_ptr, cfg_ptr_fx->filter_fx, frac, fac_num, filt_len_tmp ));

         frac = add(frac,fracstep);

Only in 26442_CR0017/c-code/lib_com: options.h~

diff -rwBu 26442_CR0017/c-code/lib_com/prot_fx.h 26442_CR0018_CR0019/c-code/lib_com/prot_fx.h

--- 26442_CR0017/c-code/lib_com/prot_fx.h
2016-08-29 10:52:06.000000000 +0200

+++ 26442_CR0018_CR0019/c-code/lib_com/prot_fx.h
2016-08-30 14:11:42.000000000 +0200

@@ -1112,7 +1113,7 @@

     Word32 *E_part,      /* 32-bit Q15 */

     Word16 *bits_part,

     Word16 *g_part,      /* Q15 */

-    Word16 bits,

+    Word16 qband,

     Word16 *bits_left,

     Word32 enr,          /* 32-bit Q15 */

     Word16 dim,

@@ -1155,7 +1156,7 @@

     Word16 *dim_part,

     Word16 *bits_part,

     Word16 *g_part,     /* Q15 */

-    Word16 bits,

+    Word16 qband,

     Word16 *bits_left,

     Word16 dim,

     const Word16 strict_bits

@@ -1225,11 +1226,41 @@

     const UWord32 range             /* i: Range of range coder          */

 );

-Word16 rc_get_bits_f2_fx(           /* o: Number of bits needed in Q3   */

-    const Word16 N,                 /* i: Number of bits currently used */

-    const UWord32 range             /* i: Range of range coder          */

+

+void rangeCoderFinalizationFBits_fx(

+    Word16 Brc,

+    UWord32 INTrc,

+    Word16 *FBits

+);

+

+void conservativeL1Norm_fx(

+    Word16 L,

+    Word16 Qvec,

+    Word16 Fcons,

+    Word16 Qavail,

+    Word16 Qreserv,

+    Word16 Dspec,

+    Word16 *Dvec,

+    Word16 *Qspare,

+    Word16 *Qreservplus,

+    Word16 *Dspecplus

+);

+

+void bandBitsAdjustment_fx(

+    Word16 Brc,

+    UWord32 INTrc,

+    Word16 Bavail,

+    Word16 Nbands,

+    Word16 D,

+    Word16 L,

+    Word16 Bband,

+    Word16 Breserv,

+    Word16 *Bband_adj,

+    Word16 *Brem,

+    Word16 *Breservplus

 );

+

 UWord32 rc_decode_fx(               /* o  : Decoded cumulative frequency    */

     Decoder_State_fx *st_fx,        /* i/o: Decoder State                   */

     UWord32 tot                     /* i  : Total cumulative frequency      */

@@ -1946,6 +1977,20 @@

     const Word16 neg_gain       /* i:   Gain    (negated to fit 1.0 in Q15 as -1.0)      */

 );

+UWord32 intLimCDivPos_fx(

+    UWord32 NUM,

+    Word16 DEN

+);

+

+Word32 intLimCDivSigned_fx(

+    Word32 NUM,

+    Word16 DEN

+);

+

+Word16  shrtCDivSignedApprox(

+    const Word16  num,

+    const Word16  den

+);

 void de_interleave_spectrum_fx(

     Word32 *coefs,        /* i/o: input and output coefficients   Q?  */

     const Word16 length         /* i  : length of spectrum              Q0  */

@@ -6970,28 +7015,83 @@

 );

 Word16 ratio(const Word32, const Word32, Word16 *);

-Word16 own_cos_fx( const Word16 x);

-Word16 log2_div_fx(            /* o : Log2 of division, Q11 */

-    const Word16 input_s,      /* i : Numerator         Q15 */

-    const Word16 input_c       /* i : Denominator       Q15 */

+

+

+void  nearProjQ15_fx(

+    Word16 x,

+    Word16 *result

 );

-Word16 bits2pulses_fx(

-    const Word16 N,

-    const Word16 bits,

-    const Word16 strict_bits

+

+void  Ratio_rQ3_fx(

+    Word16  opp,

+    Word16  near,

+    Word16  *result

 );

-Word16 pulses2bits_fx(

-    const Word16 N,

-    const Word16 P

+

+void densityAngle2RmsProjDec_fx(

+    Word16 D,         /* i: density */

+    Word16 indexphi,  /* i: decoded  index from AR dec */

+    Word16 *oppQ15,   /* o: proj*/

+    Word16 *nearQ15,   /* o: */

+    Word16 *oppRatioQ3 /* o: */

+) ;

+

+void densityAngle2RmsProjEnc_fx (

+    Word16 D,

+    Word16 phiQ14uq,

+    Word16 *indexphi, /* o: index to send to AR */

+    Word16 *oppQ15,   /* o: proj*/

+    Word16 *nearQ15,

+    Word16 *oppRatioQ3

+) ;

+void dsDiracPerQuanta_fx(

+    const Word16 td,

+    const Word16 t_quanta,

+    const Word16 dsm,

+    const unsigned char* const *frQuanta,

+    Word16 *DsIdx

+);

+

+void QuantaPerDsDirac_fx(

+    Word16 td,

+    Word16 dsDiracIndex,

+    const unsigned char* const* dimFrQuanta,

+    Word16 *Quanta

 );

-Word16 get_angle_res_fx(

-    const Word16 dim,

-    const Word16 bits

+

+void obtainEnergyQuantizerDensity_fx(

+    const Word16 L,

+    const Word16 R,

+    Word16 *Density

 );

-Word16 get_pulse_fx(

-    const Word16 q

+

+void dsDirac2Dirac_fx(

+    const Word16 dsDiracIndex,

+    Word16 *diracs

 );

+

+void NearOppSplitAdjustment_fx(

+    const Word16 qband,

+    const Word16 qzero,

+    const Word16 Qac,

+    const UWord32 INTac,

+    const Word16 qglobal,

+    const Word16 FlagCons,

+    const Word16 Np,

+    const Word16 Nhead,

+    const Word16 Ntail,

+    const Word16 Nnear,

+    const Word16 Nopp,

+    Word16 oppRQ3,

+    Word16 *qnear,

+    Word16 *qopp,

+    Word16 *qglobalupd

+) ;

+

+

+

+

 /* IGFEnc.c */

 void IGFEncApplyMono(const IGF_ENC_INSTANCE_HANDLE                   hInstance,          /**< in:     | instance handle of IGF Encoder                         */

                      const Word16                                    igfGridIdx,         /**< in: Q0  | IGF grid index                                         */

diff -rwBu 26442_CR0017/c-code/lib_com/pvq_com_fx.c 26442_CR0018_CR0019/c-code/lib_com/pvq_com_fx.c

--- 26442_CR0017/c-code/lib_com/pvq_com_fx.c
2016-08-29 10:52:06.000000000 +0200

+++ 26442_CR0018_CR0019/c-code/lib_com/pvq_com_fx.c
2016-08-30 14:11:42.000000000 +0200

@@ -10,27 +10,59 @@

 #include "stl.h"        /* required for wmc_tool */

-#define OFFSET 21

-#define STEP   9

+#include "options.h"

+UWord32 intLimCDivPos_fx(

+    UWord32 NUM,

+    Word16 DEN

+)

+{

+    UWord32 UL_ru, UL_rl;

+    Mpy_32_32_uu(UL_lshl(NUM, 1), intLimCDivInvDQ31[DEN], &UL_ru, &UL_rl);

+    return UL_ru;

+}

-/*-------------------------------------------------------------------*

- * own_cos_fx()

- *

- *  Bit-exact cosine

- *-------------------------------------------------------------------*/

-Word16 own_cos_fx(

-    const Word16 x

+Word32 intLimCDivSigned_fx(

+    Word32 NUM,

+    Word16 DEN)

+{

+    Word32 L_tmp;

+

+    L_tmp  = intLimCDivPos_fx( L_abs(NUM) , DEN);

+    if (NUM < 0)

+    {

+        L_tmp= L_negate(L_tmp); /* one op */

+    }

+    return L_tmp;

+}

+

+

+Word16  shrtCDivSignedApprox( const Word16  num,

+                              const Word16  den

+                            )

+{

+    Word16 pool_part;

+

+    pool_part   =  extract_h( L_mult( negate(abs_s(num)), lim_neg_inv_tbl_fx[den] ));

+    /* neg_in always, positive out always, so that positive truncation(rounding) is used */

+    if ( num < 0 )

+    {

+        pool_part  = negate(pool_part);  /* make negative,  one op */

+    }

+    return pool_part;

+}

+

+void  nearProjQ15_fx(

+    Word16 x,

+    Word16 *result

 )

 {

     const Word16 a[4] = {14967,   -25518,   3415,   32351};

     Word32 b;

-    Word16 out;

     UWord16 lsb;

-

     b = L_deposit_l(a[0]);

     b = L_shl((Word32)add(a[1], extract_h(L_mult0((Word16)b, x))), 1);

     Mpy_32_16_ss(b, x, &b, &lsb);

@@ -37,220 +69,236 @@

     b = L_add((Word32)a[2], b);

     Mpy_32_16_ss(b, x, &b, &lsb);

     b = L_add((Word32)a[3], b);

-    out = extract_l(b);

-    return out;

+    *result = extract_l(b);

+    return ;

 }

 /*-------------------------------------------------------------------*

- * get_angle_res_fx()

+ * obtainEnergyQuantizerDensity_fx()

  *

  *

  *-------------------------------------------------------------------*/

-

-Word16 get_angle_res_fx(

-    const Word16 dim,

-    const Word16 bits

-)

-{

-    static const Word16 pow2_angle_res[8] = {16384, 17867, 19484, 21247, 23170, 25268, 27554, 30048}; /* Q14 */

-    Word32 acc;

-    Word16 r, tmp, expo;

-    Word16 bits_min = 28;

-    Word16 bits_max = 96;

-

-    Word16 angle_res, angle_bits;

-

-    tmp = sub(shl(dim, 1), 1);

-    acc = L_add(bits, L_mult0(tmp, bits_min));

-    r = ratio(acc, (Word32)tmp, &expo);  /* r in Q14 */

-    r = shr(r, add(14, expo));           /* r in Q0 */

-    tmp = sub(bits, bits_max);

-

-    angle_bits = r;

-    move16();

-    if (sub(tmp, r) < 0)

+void obtainEnergyQuantizerDensity_fx(

+    const Word16 L,

+    const Word16 R,

+    Word16 *Density )

     {

-        angle_bits = tmp;

-        move16();

-    }

-

-    if (sub(56, angle_bits) < 0)

-    {

-        angle_bits = 56;

-        move16();

-    }

+    Word16 Rnrg, den, n;

-    IF (sub(angle_bits, 4) < 0)

+    den = sub(shl(L, 1), 1);

+    IF( den <= 67 )

     {

-        angle_res = 1;

-        move16();

+        Rnrg =  extract_l(intLimCDivPos_fx( L_deposit_l(R) , den));

     }

     ELSE

     {

-        tmp = s_and(angle_bits, 0x7);

-        expo = sub(14, shr(angle_bits, 3));

-        angle_res = shr(pow2_angle_res[tmp], expo);

-        angle_res = shl(shr(add(angle_res, 1), 1), 1);

+        n    =  norm_s(den);

+        Rnrg =  shr(div_s(R, shl(den, n)), sub(15, n));

     }

+    Rnrg = add(Rnrg, 28);

+

+    Rnrg = s_min(Rnrg, 56);

+    Rnrg = s_min(Rnrg, sub(R, 96));

-    return angle_res;

+    Rnrg     = s_max(Rnrg, 3);

+    *Density = obtainEnergyQuantizerDensity_f[Rnrg];

+    return;

 }

+

 /*-------------------------------------------------------------------*

- * get_pulse_fx ()

+ * dsDirac2Dirac_fx()

  *

  *

  *-------------------------------------------------------------------*/

+void  dsDirac2Dirac_fx(

+    const Word16 dsDiracIndex,

+    Word16 *diracs

+)

+{

+    *diracs = dsDiracsTab[dsDiracIndex];

+    return;

+}

-Word16 get_pulse_fx(

-    const Word16 q

+void dsDiracPerQuanta_fx(

+    const Word16 td,

+    const Word16 t_quanta,

+    const Word16 dsm,

+    const unsigned char* const *frQuanta,

+    Word16 *DsIdx

 )

 {

-    Word16 s, m, k, tmp;

-    Word32 acc;

+    const unsigned char *sv;

+    Word16 nsv;

+    Word16 t_quanta_o;

+    Word16 dsIndex;

+    Word16 i;

+

+    sv = frQuanta[td];

+    nsv = sv[0];

+

+    t_quanta_o = sub(t_quanta, QUANTAQ3OFFSET);

-    IF (sub(q, OFFSET) <= 0)

+    IF (sub(t_quanta_o, sv[nsv]) >= 0)

     {

-        return q;

+        *DsIdx = nsv;

+        move16();

+        return ;

     }

-    ELSE

-    {

-        tmp = sub(q, OFFSET);

-        s = extract_h(L_mult(tmp, 3641));  /* Time 1/9.0 */

-        m = extract_l(L_sub(L_sub((Word32)q, (Word32)OFFSET), L_mult0(s, STEP)));

-        k = shl(shr(255, sub(8, s)), 1);

-        acc = L_add(L_add(OFFSET, L_mult0(STEP, k)), L_shl(m, add(s, 1)));

-        tmp = KMAX_FX;

-        move16();

-        if (L_sub(KMAX_FX, acc) >= 0)

+    IF (sub(t_quanta_o, sv[1]) <= 0)

         {

-            tmp = extract_l(acc);

-        }

-        return tmp;

-    }

+        *DsIdx = 1;

+        move16();

+        return ;

 }

-/*-------------------------------------------------------------------*

- * bits2pulses_fx()

- *

- *

- *-------------------------------------------------------------------*/

-Word16 bits2pulses_fx(

-    const Word16 N,

-    const Word16 bits,

-    const Word16 strict_bits

-)

+    dsIndex = shl(1, frQuanta[0][td]);

+    if (sub(t_quanta_o, sv[shr(nsv, 1) ]) > 0 )

 {

-    const unsigned char *tab;

-    Word16 B, mid, low, high, q;

-    Word16 i;

+        dsIndex = sub(nsv, dsIndex );

+    }

+    FOR (i = sub(frQuanta[0][td], 1); i >= 0; i--)

+    {

+        dsIndex = add(dsIndex, shl(sub(shl(lshr(sub(sv[dsIndex], t_quanta_o), 15), 1), 1), i));

+    }

-    tab  = hBitsN[N];

-    low  = 1;

-    high = (Word16)tab[0];

-    B    = sub(bits, 1);

+    dsIndex = add(dsIndex, lshr(sub(sv[dsIndex], t_quanta_o), 15));

+    dsIndex = sub(dsIndex, lshr(sub(1, dsIndex), 15));

-    IF (sub(tab[high], B) <= 0)

+    IF (dsm > 0)

     {

-        q =  high;

+        *DsIdx=dsIndex;

         move16();

+        return;

     }

-    ELSE

-    {

-        FOR (i = 0; i < 6; i++)

-        {

-            mid = shr(add(low, high),1);

-            IF (sub(tab[mid], B) >= 0)

-            {

-                high = mid;

-                move16();

+    *DsIdx = add(dsIndex, lshr(sub(add(sv[add(dsIndex,1)], sv[dsIndex]), shl(t_quanta_o, 1)), 15));

+    return;

             }

-            ELSE

+

+void QuantaPerDsDirac_fx(

+    Word16 td,

+    Word16 dsDiracIndex,

+    const unsigned char* const* dimFrQuanta,

+    Word16 *Quanta

+)

             {

-                low = mid;

+    *Quanta = dimFrQuanta[td][dsDiracIndex];

                 move16();

+    if(dsDiracIndex == 0)

+    {

+        *Quanta = -1; /* single op */ move16();

             }

+    *Quanta = add(*Quanta, QUANTAQ3OFFSET);

+    return ;

         }

-        IF (strict_bits != 0)

+void conservativeL1Norm_fx(

+    Word16 L,

+    Word16 Qvec,

+    Word16 Fcons,

+    Word16 Qavail,

+    Word16 Qreserv,

+    Word16 Dspec,

+    Word16 *Dvec,

+    Word16 *Qspare,

+    Word16 *Qreservplus,

+    Word16 *Dspecplus

+)

         {

-            q = low;

+

+    Word16 Minit, Mprime;

+    Word16 Qtestminus;

+    const unsigned char *frQuantaL;

+

+    frQuantaL    = hBitsN[L];

+

+    *Qreservplus = add(Qreserv, sub(Qvec,  QUANTAQ3OFFSET));

+

+    dsDiracPerQuanta_fx(L, Qvec, Fcons, hBitsN, &Minit);

+

+    Mprime = Minit;

             move16();

-        }

-        ELSE IF (sub(sub(B, tab[low]), sub(tab[high], B)) <= 0)

+    DO

         {

-            q = low;

+        Qtestminus = (short)frQuantaL[Mprime];

             move16();

+        *Qspare    = sub(Qavail, Qtestminus);

+        Mprime     = sub(Mprime, 1);

         }

-        ELSE

+    WHILE ( (Mprime >= 0) && sub(*Qspare, QUANTAQ3OFFSET ) < 0 );

+

+    if(Mprime < 0)

         {

-            q = high;

-        }

+        *Qspare =  add(Qavail, QUANTAQ3OFFSET); /* single op */

     }

+    dsDirac2Dirac_fx(add(Mprime, 1), Dvec);

+

+    *Dspecplus   = add(Dspec, *Dvec);

+    *Qreservplus = sub(*Qreservplus, (short)frQuantaL[Minit]);

+    *Qspare      = sub(*Qspare, QUANTAQ3OFFSET);

-    return q;

+    return;

 }

-/*-------------------------------------------------------------------*

- * bits2pulses_fx()

- *

- *

- *-------------------------------------------------------------------*/

-Word16 pulses2bits_fx(

-    const Word16 N,

-    const Word16 P

-)

+

+

+

+void bandBitsAdjustment_fx(

+    Word16 Brc,

+    UWord32 INTrc,

+    Word16 Bavail,

+    Word16 Nbands,

+    Word16 D,

+    Word16 L,

+    Word16 Bband,

+    Word16 Breserv,

+    Word16 *Bband_adj,

+    Word16 *Brem,

+    Word16 *Breservplus)

 {

-    const unsigned char *tab;

-    Word16 bits;

+    Word16 Btemp;

+    Word16 Bff;

+    Word32 L_tmp;

-    tab = hBitsN[N];

+    rangeCoderFinalizationFBits_fx(Brc, INTrc, &Bff);

-    bits = 0;

-    move16();

-    if (P != 0)

+    IF(sub(D, Nbands) < 0)

     {

-        bits = add(tab[P], 1);

+        L_tmp        =  L_deposit_l(sub(Breserv, Bff));

+        Btemp        =  extract_l(intLimCDivSigned_fx(L_tmp, s_min(D, 3)));  /* result always fits in Word16 */

+        *Breservplus =  add(Bband, Breserv);

     }

-

-    return bits;

+    ELSE

+    {

+        Btemp       = 0;

+        move16();

+        *Breservplus = add(Bband, Bff);

+    }

+    *Bband_adj = s_min(extract_l(L_mult(L, 40)), Bband);

+    *Brem      = sub(Bavail, Bff);

+    *Bband_adj = s_min(*Brem, add(*Bband_adj, Btemp));

+    *Bband_adj = s_max(0, *Bband_adj);

 }

-/*--------------------------------------------------------------------------*

- * log2_div_fx2()

- *

- *  Logarithm of division

- *--------------------------------------------------------------------------*/

-Word16 log2_div_fx(            /* o : Log2 of division, Q11 */

-    const Word16 input_s,      /* i : Numerator         Q15 */

-    const Word16 input_c       /* i : Denominator       Q15 */

+

+static   Word16  Ratio_base2Q11_fx(             /* o :   Q11 */

+    const Word16 opp,      /* i :        Q15 */

+    const Word16 near       /* i :        Q15 */

 )

 {

     Word16 mc, nc, ms, ns, d, z;

     Word16 result;

     Word32 acc;

-    /* log2|sin(x)/cos(x)| = log2|sin(x)| - log2(cos(x)|

-     *                     = log2|ms*2^-ns| - log2|mc*2^-nc|, where 0.5 <= ms < 1.0 and 0.5 <= mc < 1.0

-     *                     = log2|ms| - ns - log2|mc| + nc

-     *

-     * Approximate log2(y) by a 2nd order least square fit polynomial. Then,

-     *

-     * log2|sin(x)/cos(x)| ~ (a0*ms^2 + a1*ms + a2) - ns - (a0*mc^2 + a1*mc + a2) + nc

-     *                     = a0*(ms^2 - mc^2) + a1*(ms - mc) - ns + nc

-     *                     = a0*(ms + mc)*(ms - mc) + a1*(ms - mc) - ns + nc

-     *                     = (a0*(ms + mc) + a1)*(ms - mc) - ns + nc

-     *                     = (a0*ms + a0*mc + a1)*(ms - mc) - ns + nc

-     */

-    ns = norm_s(input_s );    /* exponent */

-    nc = norm_s(input_c );    /* exponent */

+    ns = norm_s(opp );    /* exponent */

+    nc = norm_s(near );    /* exponent */

-    ms  = shl(input_s, ns);   /* mantissa */

-    mc  = shl(input_c, nc);   /* mantissa */

+    ms  = shl(opp, ns);   /* mantissa */

+    mc  = shl(near, nc);   /* mantissa */

     acc = L_mac(538500224L, mc, -2776);  /* a0*mc + a1, acc(Q27), a0(Q11), a1(Q27) */

     z = mac_r(acc, ms, -2776);           /* z in Q11, a0 in Q11 */

@@ -262,6 +310,133 @@

     return result;

 }

+void  Ratio_rQ3_fx(

+    Word16  opp,

+    Word16  near,

+    Word16  *result

+)

+{

+    Word16 tmp;

+

+    tmp     = add(1<<7 , Ratio_base2Q11_fx(opp, near));

+    *result = shr(tmp, 8);

+    return ;

+}

+

+

+void densityAngle2RmsProjDec_fx(

+    Word16 D,

+    Word16 indexphi,

+    Word16 *oppQ15,

+    Word16 *nearQ15,

+    Word16 *oppRatioQ3

+)

+{

+    Word16 phiQ14q;

+    Word16 oppTail, nearTail;

+

+    phiQ14q = (Word16)intLimCDivPos_fx(L_shl(L_deposit_l(indexphi), 13), shr(D, 1));

+    if (indexphi < 0)

+    {

+        phiQ14q = 1 << 13;  /* one op */ move16();

+    }

+

+    oppTail  = shr(sub(16320, phiQ14q), 15);

+    nearTail = shr(sub(phiQ14q, 64), 15);

+

+    IF (s_or(oppTail, nearTail) < 0)

+    {

+        *oppQ15     = s_and(oppTail, (1 << 15) - 1);

+        *nearQ15    = s_and(nearTail, (1 << 15) - 1);

+        *oppRatioQ3 = shl(add(1, shl(nearTail, 1)), 14);

+    }

+    ELSE

+    {

+        nearProjQ15_fx( shl(sub(1 << 14, phiQ14q), 1), oppQ15);

+        nearProjQ15_fx(shl(phiQ14q, 1), nearQ15);

+        Ratio_rQ3_fx(*oppQ15, *nearQ15, oppRatioQ3);

+    }

+

+    return;

+}

+

+void densityAngle2RmsProjEnc_fx(

+    Word16 D,

+    Word16 phiQ14uq,

+    Word16 *indexphi,

+    Word16 *oppQ15,

+    Word16 *nearQ15,

+    Word16 *oppRatioQ3

+)

+{

+    *indexphi = mult_r(shl(D, 1), phiQ14uq);

+    if (s_and(D, 1) > 0)

+    {

+        *indexphi = -1; /* one op */  move16();

+    }

+    densityAngle2RmsProjDec_fx(D, *indexphi, oppQ15, nearQ15, oppRatioQ3);

+

+    return;

+}

+

+void NearOppSplitAdjustment_fx(

+    const Word16 qband,

+    const Word16 qzero,

+    const Word16 Qac,

+    const UWord32 INTac,

+    const Word16 qglobal,

+    const Word16 FlagCons,

+    const Word16 Np,

+    const Word16 Nhead,

+    const Word16 Ntail,

+    const Word16 Nnear,

+    const Word16 Nopp,

+    Word16 oppRQ3,

+    Word16 *qnear,

+    Word16 *qopp,

+    Word16 *qglobalupd

+)

+{

+

+    Word16 qac, qboth, qskew, qavg, qmin, Midx;

+    Word32 L_QIb, L_qnum;

+    Word16 QIb, QIa;

+

+    rangeCoderFinalizationFBits_fx(Qac, INTac, &qac);

+    qboth = sub(qband, sub(qac, qzero));

+    /* skew calc code  */

+    qskew =  0 ;

+    move16();

+    IF (sub(Nhead, 1) > 0)

+    {

+        qavg  =  extract_h(L_shl(intLimCDivSigned_fx((Word32)qboth, Np),16));  /* qboth may be negative */

+        dsDiracPerQuanta_fx(Ntail, qavg, FlagCons, hBitsN, &Midx );

+        QuantaPerDsDirac_fx(Nhead, Midx, hBitsN, &qmin);

+        qskew = sub(qavg, qmin);

+        qskew = s_max(0, qskew);

+    }   /* end of skew calc code*/

+

+    QIa    = add(extract_l(intLimCDivPos_fx((UWord32)L_deposit_l(Nopp), Nnear)), 1); /* always positive Word16 out */

+    L_qnum = L_sub( L_deposit_l(sub(sub(add(qband, qzero), qac), qskew)), L_mult0(Nopp, oppRQ3));

+

+    L_QIb = L_deposit_l(0);

+    IF (L_qnum > 0)

+    {

+        L_QIb = (Word32) intLimCDivPos_fx(L_qnum,  QIa);

+    }

+    *qnear =   qboth;

+    QIb    =   extract_h(L_shl(L_QIb, 16));  /* may saturate */

+    if (sub(QIb, qboth) <= 0)

+    {

+        *qnear = QIb;

+    }

+    *qopp       = sub(qboth, *qnear);

+    *qglobalupd = sub(qglobal, sub(qac, qzero));

+

+    return;

+}

+

+

 /*--------------------------------------------------------------------------*

  * apply_gain()

  *

@@ -326,7 +501,6 @@

         test();

         IF ( fg_pred[band] != 0 && gbits > 0 )

         {

-            /*err = gopt[band] / fg_pred[band]; */

             exp1 = norm_s(gopt[band]);

             exp1 = sub(exp1, 1);

             tmp1 = shl(gopt[band], exp1);

@@ -334,8 +508,6 @@

             tmp2 = shl(fg_pred[band], exp2);

             exp1 = add(15, sub(exp1, exp2));

             err = div_s(tmp1, tmp2);

-

-            /*gain_db = 20*(float)log10(err); */

             tmp1 = norm_s(err);

             exp2 = Log2_norm_lc(L_deposit_h(shl(err, tmp1)));

             tmp1 = sub(14, tmp1);

@@ -347,8 +519,6 @@

             idx = squant_fx(gain_db, &gain_dbq, finegain_fx[gbits-1], gain_cb_size[gbits-1]);

             push_indice_fx( st_fx, IND_PVQ_FINE_GAIN, idx, gbits );

-            /* Update prediced gain with quantized correction */

-            /*fg_pred[band] *= (float)pow(10, gain_dbq * 0.05f);  */

             L_tmp = L_mult0(gain_dbq, 21771);   /* 21771=0.05*log2(10) */   /* 14+17=31 */

             L_tmp = L_shr(L_tmp, 15);

             tmp1 = L_Extract_lc(L_tmp, &exp1);

diff -rwBu 26442_CR0017/c-code/lib_com/range_com_fx.c 26442_CR0018_CR0019/c-code/lib_com/range_com_fx.c

--- 26442_CR0017/c-code/lib_com/range_com_fx.c
2016-08-29 10:52:06.000000000 +0200

+++ 26442_CR0018_CR0019/c-code/lib_com/range_com_fx.c
2016-08-30 14:11:42.000000000 +0200

@@ -20,42 +20,43 @@

     const UWord32 range             /* i: Range of range coder          */

 )

 {

-    /*return N + 32 - (log2_i(range) - 1); */

     return add(add(N, 2), norm_ul(range));

 }

-/*-------------------------------------------------------------------*

- * rc_get_bits_f2()

- *

- *  Get fractional number of bits needed to finialize range coder

- *-------------------------------------------------------------------*/

-

-Word16 rc_get_bits_f2_fx(           /* o: Number of bits needed in Q3   */

-    const Word16 N,                 /* i: Number of bits currently used */

-    const UWord32 range             /* i: Range of range coder          */

+void rangeCoderFinalizationFBits_fx(

+    Word16 Brc,

+    UWord32 INTrc,

+    Word16 *FBits

 )

 {

-    UWord32 r;

-    Word16 i, k, n;

-

-    /*n = log2_i(range) - 1; */

-    n = 31 - norm_ul(range) - 1;

-    /*r = range >> ((n+1) - 15);     // Q15 */

-    r = L_lshr(range, sub(n, 14));

-

-    FOR (i = 0; i < 3; i++)

+    Word32 L_Bq15;

+    UWord32 h, UL_tmp;

+    UWord16 Bq15ui16, l;

+    Word16 B, E, x, k;

+    *FBits = shl(add(Brc, 32), 3);

+

+    B = sub(30, norm_ul(INTrc));

+    x = sub(B, RCF_INIT_SHIFT );

+    L_Bq15 = 0;

+    move16();

+    if (x >= 0)

     {

-        /*r = (r*r) >> 15;        // Q15 */

-        r = UL_lshr(UL_Mpy_32_32(r, r), 15);

-        /*k = r >> 16;            // 1 if r >= 2 */

-        k = extract_l(UL_lshr(r, 16));

-        /*n = (n<<1) | k; */

-        n = s_or(lshl(n, 1), k);

-        /*r >>= k; */

-        r = UL_lshr(r, k);

+        L_Bq15 = (Word32)UL_lshr(INTrc, x);

     }

-    /*return (N << 3) + 256 - n;  // Q3 */

-    return sub(add(lshl(N, 3), 256), n);

+    E = 2;

+    move16();

+    FOR(k = 1; k < 4; k++)

+    {

+        Bq15ui16 = u_extract_l(L_shr(L_Bq15, s_and(E, 1)));

+        UL_tmp   = UL_lshl(UL_deposit_l(Bq15ui16), 1);

+        Mpy_32_16_uu(UL_tmp, Bq15ui16, &h , &l);

+        L_Bq15   = (Word32) h;

+        E        = add(shl(B, 1), extract_l(L_lshr(L_sub(((1L << 16) - 1L), L_Bq15), 31)));

+        B        = E;

+        move16();

+    }

+    *FBits  = sub(*FBits, B);

+    return;

 }

diff -rwBu 26442_CR0017/c-code/lib_com/rom_com_fx.c 26442_CR0018_CR0019/c-code/lib_com/rom_com_fx.c

--- 26442_CR0017/c-code/lib_com/rom_com_fx.c
2016-08-29 10:52:06.000000000 +0200

+++ 26442_CR0018_CR0019/c-code/lib_com/rom_com_fx.c
2016-08-30 14:11:42.000000000 +0200

@@ -4955,6 +4955,8 @@

     -27,    -30,    -31,   -31,   -29,

     -26,    -22,    -18,   -14,   -10,

     -7,     -4,     -2,    -1,     0,

+    0,      0,      0,     0,     0,

+    0,

     0

 };

@@ -4980,6 +4982,8 @@

     -13,   -15,   -16,   -15,   -14,

     -13,   -11,    -9,    -7,    -5,

     -3,    -2,    -1,     0,     0,

+    0,     0,     0,     0,     0,

+    0,

     0

 };

@@ -5081,9 +5085,9 @@

     {48000, 32000,  2,         3,   640,    filter_LP3_90H_fx,       L_FILT48k,       0            },

     /* configs with NB 4kHz low-pass */

-    {16000, 12800,  12,       15,   256,    filter_LP24_90H_fx,     L_FILT16k/2,      0            },

-    {32000, 12800,  6,        15,   256,    filter_LP24_90H_13b_fx, L_FILT32k/2,      0            },

-    {48000, 12800,  4,        15,   256,    filter_LP24_90H_13b_fx, L_FILT48k/2,      0            },

+    {16000, 12800,  12,       15,   256,    filter_LP24_90H_fx,     L_FILT16k,        0            },

+    {32000, 12800,  6,        15,   256,    filter_LP24_90H_13b_fx, L_FILT32k,        0            },

+    {48000, 12800,  4,        15,   256,    filter_LP24_90H_13b_fx, L_FILT48k,        0            },

     {    0,     0,  0,         0,      0,                        0,          0,       0            } /* trailing entry (just to calculate the length of this table) */

 };

 /*-------------------------------------------------------------------*

@@ -14603,9 +14607,62 @@

 };

-const unsigned char* const hBitsN[65]=

+

+const Word16 dsDiracsTab[65] =

 {

-    NULL /*N=0*/,   hBitsMinus1_N01,   hBitsMinus1_N02,   hBitsMinus1_N03,   hBitsMinus1_N04,

+    0, 1, 2, 3, 4, 5, 6, 7,

+    8, 9, 10, 11, 12, 13, 14, 15,

+    16, 17, 18, 19, 20, 21, 23, 25,

+    27, 29, 31, 33, 35, 37, 39, 43,

+    47, 51, 55, 59, 63, 67, 71, 75,

+    83, 91, 99, 107, 115, 123, 131, 139,

+    147, 163, 179, 195, 211, 227, 243, 259,

+    275, 291, 323, 355, 387, 419, 451, 483,

+    512

+};

+

+const unsigned int  intLimCDivInvDQ31[67+1] =

+{

+    0x00000000, 0x80000000, 0x40000000, 0x2aaaaaab, 0x20000000, 0x1999999a, 0x15555556, 0x12492493,

+    0x10000000, 0x0e38e38f, 0x0ccccccd, 0x0ba2e8bb, 0x0aaaaaab, 0x09d89d8a, 0x0924924a, 0x08888889,

+    0x08000000, 0x07878788, 0x071c71c8, 0x06bca1b0, 0x06666667, 0x06186187, 0x05d1745e, 0x0590b217,

+    0x05555556, 0x051eb852, 0x04ec4ec5, 0x04bda130, 0x04924925, 0x0469ee59, 0x04444445, 0x04210843,

+    0x04000000, 0x03e0f83f, 0x03c3c3c4, 0x03a83a84, 0x038e38e4, 0x03759f23, 0x035e50d8, 0x03483484,

+    0x03333334, 0x031f3832, 0x030c30c4, 0x02fa0be9, 0x02e8ba2f, 0x02d82d83, 0x02c8590c, 0x02b93106,

+    0x02aaaaab, 0x029cbc15, 0x028f5c29, 0x02828283, 0x02762763, 0x026a43a0, 0x025ed098, 0x0253c826,

+    0x02492493, 0x023ee090, 0x0234f72d, 0x022b63cc, 0x02222223, 0x02192e2a, 0x02108422, 0x02082083,

+    0x02000000, 0x01f81f82, 0x01f07c20, 0x01e9131b

+};

+

+const unsigned char obtainEnergyQuantizerDensity_f[57] =

+{

+    1, 1, 1, 1, 2, 2, 2, 2,

+    2, 2, 2, 2, 2, 4, 4, 4,

+    4, 4, 4, 6, 6, 6, 6, 8,

+    8, 8, 10,10,12,12,14,14,

+    16,18,20,20,22,24,26,30,

+    32,34,38,42,46,50,54,58,

+    64,70,76,82,90,98,108,118,  128

+};

+

+

+/* (char)ceil(log2(hBitsN[N][0])) - 2) */

+unsigned char f_log2_n[ PVQ_MAX_BAND_SIZE + 1] =

+{

+    0xff, 0xff, 0x04, 0x04, 0x04, 0x04, 0x04, 0x04,

+    0x03, 0x03, 0x03, 0x03, 0x02, 0x02, 0x02, 0x02,

+    0x02, 0x02, 0x02, 0x02, 0x02, 0x02, 0x02, 0x02,

+    0x02, 0x01, 0x01, 0x01, 0x01, 0x01, 0x01, 0x01,

+    0x01, 0x01, 0x01, 0x01, 0x01, 0x01, 0x01, 0x01,

+    0x01, 0x01, 0x01, 0x01, 0x01, 0x01, 0x01, 0x01,

+    0x01, 0x01, 0x01, 0x01, 0x01, 0x01, 0x01, 0x01,

+    0x01, 0x01, 0x01, 0x01, 0x01, 0x01, 0x01, 0x01,

+    0x01

+};

+

+const unsigned char* const hBitsN[ PVQ_MAX_BAND_SIZE + 1 ]=

+{

+    f_log2_n/*N=0*/,   hBitsMinus1_N01,   hBitsMinus1_N02,   hBitsMinus1_N03,   hBitsMinus1_N04,

     hBitsMinus1_N05,   hBitsMinus1_N06,   hBitsMinus1_N07,   hBitsMinus1_N08,   hBitsMinus1_N09,

     hBitsMinus1_N10,   hBitsMinus1_N11,   hBitsMinus1_N12,   hBitsMinus1_N13,   hBitsMinus1_N14,

     hBitsMinus1_N15,   hBitsMinus1_N16,   hBitsMinus1_N17,   hBitsMinus1_N18,   hBitsMinus1_N19,

@@ -14620,6 +14677,16 @@

     hBitsMinus1_N60,   hBitsMinus1_N61,   hBitsMinus1_N62,   hBitsMinus1_N63,   hBitsMinus1_N64,

 };

+

+const Word16 lim_neg_inv_tbl_fx[MAX_SPLITS   + 1] =

+{

+    0,

+    -32768, -16384, -10923, -8192, -6554,

+    -5462, -4681, -4096, -3641, -3277

+};

+

+

+

 const Word16 Idx2Freq_Tbl[] = { 6554/*12.8*512*/, 48*512, 13108/*25.6*512*/, 32*512, 16*512, 8*512 }; /* in Q9 */

 /*-------------------------------------------------------------------*

diff -rwBu 26442_CR0017/c-code/lib_com/rom_com_fx.h 26442_CR0018_CR0019/c-code/lib_com/rom_com_fx.h

--- 26442_CR0017/c-code/lib_com/rom_com_fx.h
2016-08-29 10:52:06.000000000 +0200

+++ 26442_CR0018_CR0019/c-code/lib_com/rom_com_fx.h
2016-08-30 14:11:42.000000000 +0200

@@ -841,6 +842,12 @@

 extern const Word16 ct2_fx[7][14];

 extern const unsigned char* const hBitsN[65];

+extern const short dsDiracsTab[65];

+extern const unsigned int intLimCDivInvDQ31[68];

+extern const unsigned char obtainEnergyQuantizerDensity_f[57];

+

+extern const Word16 lim_neg_inv_tbl_fx[11];

+

 extern const Word16 One_div_fx[];

diff -rwBu 26442_CR0017/c-code/lib_com/tcq_position_arith_fx.c 26442_CR0018_CR0019/c-code/lib_com/tcq_position_arith_fx.c

--- 26442_CR0017/c-code/lib_com/tcq_position_arith_fx.c
2016-08-29 10:52:06.000000000 +0200

+++ 26442_CR0018_CR0019/c-code/lib_com/tcq_position_arith_fx.c
2016-08-30 14:11:42.000000000 +0200

@@ -2481,7 +2481,8 @@

     ab = L_add( a, b);

-    p_est = /*1 + */extract_l( Pow2( extract_l( L_shr(ab,15) ), ab&0x7FFF ) );

+    p_est = extract_h(L_shl(Pow2( extract_l( L_shr(ab,15) ), ab&0x7FFF ),16));  /* enable saturationof pow2 result  */

+

     pulses = s_min( p_est, MAX_PULSES );

diff -rwBu 26442_CR0017/c-code/lib_dec/FEC_fx.c 26442_CR0018_CR0019/c-code/lib_dec/FEC_fx.c

--- 26442_CR0017/c-code/lib_dec/FEC_fx.c
2016-08-29 10:52:06.000000000 +0200

+++ 26442_CR0018_CR0019/c-code/lib_dec/FEC_fx.c
2016-08-30 14:11:42.000000000 +0200

@@ -787,7 +787,7 @@

     av_pred_en = sub(round_fx(Lav_pred_en),3<<10);

     /*if (av_pred_en < -14.0f)av_pred_en = -14.0f;*/

-    av_pred_en = s_max(av_pred_en, -14<<10);

+    av_pred_en = s_max(av_pred_en, -14 * (1 << 10));

     FOR (i=GAIN_PRED_ORDER-1; i>0; i--)

diff -rwBu 26442_CR0017/c-code/lib_dec/dec_tcx.c 26442_CR0018_CR0019/c-code/lib_dec/dec_tcx.c

--- 26442_CR0017/c-code/lib_dec/dec_tcx.c
2016-08-29 10:52:06.000000000 +0200

+++ 26442_CR0018_CR0019/c-code/lib_dec/dec_tcx.c
2016-08-30 14:11:42.000000000 +0200

@@ -1127,6 +1127,74 @@

     index = tcx_cfg->tcx_last_overlap_mode;  /* backup last TCX overlap mode */        move16();

+    /* normalize spectrum to minimize IMDCT noise */

+    tmp1 = s_max(s_max(L_frame,L_frameTCX), L_spec);

+    s = s_max(0, sub(getScaleFactor32(x, tmp1), 4)); /* Keep 4 bits headroom for TNS */

+    Scale_sig32(x, tmp1, s);

+    x_e = sub(x_e, s);

+

+    IF(st->igf)

+    {

+        test();

+        IF(st->hIGFDec.flatteningTrigger != 0 && fUseTns == 0)

+        {

+            Word16 startLine = st->hIGFDec.infoIGFStartLine;

+            Word16 endLine = st->hIGFDec.infoIGFStopLine;

+            Word32 x_itf[N_MAX_TCX-IGF_START_MN];

+            Word16 j;

+

+            const Word16* chk_sparse = st->hIGFDec.flag_sparse;

+            const Word32* virtualSpec = st->hIGFDec.virtualSpec;

+

+            const Word16 maxOrder = 8;

+            Word16 curr_order = 0; /* not counted */

+            Word16 A[ITF_MAX_FILTER_ORDER+1];

+            Word16 Q_A;

+            Word16 predictionGain = 0; /* not counted */

+

+            move16();

+            move16();

+

+            move16();

+

+            FOR (j = startLine; j < endLine; j++)

+            {

+                IF (sub(chk_sparse[j-IGF_START_MN], 2) == 0)

+                {

+                    x_itf[j-IGF_START_MN] = x[j];

+                    move32();

+                    x[j] = virtualSpec[j-IGF_START_MN];

+                    move32();

+                }

+            }

+            ITF_Detect_fx(x+IGF_START_MN, startLine, endLine, maxOrder, A, &Q_A, &predictionGain, &curr_order, shl(x_e, 1));

+            s = getScaleFactor32(&x[startLine], sub(endLine, startLine));

+            s = sub(s, 2);

+            FOR(j = startLine; j < endLine; j++)

+            {

+                x[j] = L_shl(x[j], s);

+                move32();

+            }

+

+            ITF_Apply_fx(x, startLine, endLine, A, Q_A, curr_order);

+

+            FOR(j = startLine; j < endLine; j++)

+            {

+                x[j] = L_shr(x[j], s);

+                move32();

+            }

+

+            FOR (j = startLine; j < endLine; j++)

+            {

+                if (sub(chk_sparse[j-IGF_START_MN],2) == 0)

+                {

+                    x[j] = x_itf[j-IGF_START_MN];

+                    move32();

+                }

+            }

+        }

+    }

+

     test();

     IF ((sub(L_frame, shr(st->L_frame_fx, 1)) == 0) && (st->tcxonly != 0))

     {

@@ -1154,11 +1222,6 @@

                                );

     }

-    /* normalize spectrum to minimize IMDCT noise */

-    tmp1 = s_max(s_max(L_frame,L_frameTCX), L_spec);

-    s = s_max(0, sub(getScaleFactor32(x, tmp1), 4)); /* Keep 4 bits headroom for TNS */

-    Scale_sig32(x, tmp1, s);

-    x_e = sub(x_e, s);

     /*-----------------------------------------------------------*

      * Temporal Noise Shaping Synthesis                          *

@@ -1208,67 +1271,6 @@

         }

     }

-    IF(st->igf)

-    {

-        test();

-        IF(st->hIGFDec.flatteningTrigger != 0 && fUseTns == 0)

-        {

-            Word16 startLine = st->hIGFDec.infoIGFStartLine;

-            Word16 endLine = st->hIGFDec.infoIGFStopLine;

-            Word32 x_itf[N_MAX_TCX-IGF_START_MN];

-            Word16 j;

-

-            const Word16* chk_sparse = st->hIGFDec.flag_sparse;

-            const Word32* virtualSpec = st->hIGFDec.virtualSpec;

-

-            const Word16 maxOrder = 8;

-            Word16 curr_order = 0; /* not counted */

-            Word16 A[ITF_MAX_FILTER_ORDER+1];

-            Word16 Q_A;

-            Word16 predictionGain = 0; /* not counted */

-

-            move16();

-            move16();

-

-            move16();

-

-            FOR (j = startLine; j < endLine; j++)

-            {

-                IF (sub(chk_sparse[j-IGF_START_MN], 2) == 0)

-                {

-                    x_itf[j-IGF_START_MN] = x[j];

-                    move32();

-                    x[j] = virtualSpec[j-IGF_START_MN];

-                    move32();

-                }

-            }

-            ITF_Detect_fx(x+IGF_START_MN, startLine, endLine, maxOrder, A, &Q_A, &predictionGain, &curr_order, shl(x_e, 1));

-            s = getScaleFactor32(&x[startLine], sub(endLine, startLine));

-            s = sub(s, 2);

-            FOR(j = startLine; j < endLine; j++)

-            {

-                x[j] = L_shl(x[j], s);

-                move32();

-            }

-

-            ITF_Apply_fx(x, startLine, endLine, A, Q_A, curr_order);

-

-            FOR(j = startLine; j < endLine; j++)

-            {

-                x[j] = L_shr(x[j], s);

-                move32();

-            }

-

-            FOR (j = startLine; j < endLine; j++)

-            {

-                if (sub(chk_sparse[j-IGF_START_MN],2) == 0)

-                {

-                    x[j] = x_itf[j-IGF_START_MN];

-                    move32();

-                }

-            }

-        }

-    }

     /*-----------------------------------------------------------*

      * Compute inverse MDCT of x[].                              *

diff -rwBu 26442_CR0017/c-code/lib_dec/dlpc_avq.c 26442_CR0018_CR0019/c-code/lib_dec/dlpc_avq.c

--- 26442_CR0017/c-code/lib_dec/dlpc_avq.c
2016-08-29 10:52:06.000000000 +0200

+++ 26442_CR0018_CR0019/c-code/lib_dec/dlpc_avq.c
2016-08-30 14:11:42.000000000 +0200

@@ -136,8 +136,9 @@

         move16();

         prm[i] = get_next_indice_fx(st, 4);

         i = add(i,1);

-    }

+

+    }

     prm[i] = get_next_indice_fx(st, nbits);

     move16();

     i = add(i,1);

diff -rwBu 26442_CR0017/c-code/lib_dec/jbm_pcmdsp_apa.c 26442_CR0018_CR0019/c-code/lib_dec/jbm_pcmdsp_apa.c

--- 26442_CR0017/c-code/lib_dec/jbm_pcmdsp_apa.c
2016-08-29 10:52:06.000000000 +0200

+++ 26442_CR0018_CR0019/c-code/lib_dec/jbm_pcmdsp_apa.c
2016-08-30 14:11:42.000000000 +0200

@@ -819,9 +819,9 @@

 {

     Word16 qualIncreaseMinEnergy, qualIncreaseMaxEnergy, qualIncForLowEnergy; /* Q8 */

-    qualIncreaseMinEnergy = -65 << 8;

+    qualIncreaseMinEnergy = -65 * (1 << 8);

     move16();

-    qualIncreaseMaxEnergy = -40 << 8;

+    qualIncreaseMaxEnergy = -40 * (1 << 8);

     move16();

     qualIncForLowEnergy   = 0;

     move16();

@@ -1119,7 +1119,7 @@

     IF( isSilence( frm_in, l_seg, 10 ) )

     {

         /* maximum scaling */

-        energyQ8   = -65 << 8;

+        energyQ8   = -65 * (1 << 8);

         move16();

         qualityQ16 = L_deposit_h(5);

@@ -1360,7 +1360,7 @@

             IF( isSilence( frm_in, l_seg, 10 ) )

             {

                 /* maximum scaling */

-                energyQ8   = -65 << 8;

+                energyQ8   = -65 * (1 << 8);

                 move16();

                 qualityQ16 = L_deposit_h(5);

                 xtract[n] = add( s_start, ps->num_channels );

diff -rwBu 26442_CR0017/c-code/lib_dec/pvq_core_dec_fx.c 26442_CR0018_CR0019/c-code/lib_dec/pvq_core_dec_fx.c

--- 26442_CR0017/c-code/lib_dec/pvq_core_dec_fx.c
2016-08-29 10:52:06.000000000 +0200

+++ 26442_CR0018_CR0019/c-code/lib_dec/pvq_core_dec_fx.c
2016-08-30 14:11:42.000000000 +0200

@@ -10,9 +10,9 @@

 #include "stl.h"

 #include "basop_util.h"

-

 static Word16 get_pvq_splits_fx(Decoder_State_fx *st_fx, const Word16 band_bits, const Word16 sfmsize, Word16 *bits);

+static  void densitySymbolIndexDecode_fx(Decoder_State_fx *st_fx,  const Word16  density, const Word16  opp_sz, const Word16   near_sz, Word16 *index_phi);

 /* Decode band with PVQ */

 static void pvq_decode_band_fx(

@@ -26,8 +26,8 @@

     const Word16 strict_bits

 )

 {

-    Word16 K_val, K_idx;

-    Word16 used_bits;

+

+    Word16 K_val;

     Word16 j, Np;

     Word16 part_start[MAX_SPLITS+1], dim_part[MAX_SPLITS+1], bits_part[MAX_SPLITS+1];

@@ -37,17 +37,10 @@

     Word16 sg_part[MAX_SPLITS+1];

     Word16 idx_sort[MAX_SPLITS+1];

     Word16 js, band_bits_tot, split_bit;

-    Word16 tmp;

-

     Np = get_pvq_splits_fx(st_fx, band_bits, sfmsize, &split_bit);

     band_bits_tot = sub(band_bits, split_bit);

-    dim_parts = sfmsize;

-    move16();

-    IF (sub(Np, 1) > 0)

-    {

-        dim_parts = extract_h(L_mult(sfmsize, inv_tbl_fx[Np]));

-    }

+    dim_parts   =    extract_h(L_mult(negate(sfmsize),lim_neg_inv_tbl_fx[Np]));

     set16_fx(dim_part, dim_parts, sub(Np, 1));

     dim_part[Np-1] = sub(sfmsize, i_mult2(dim_parts, sub(Np, 1)));

     move16();

@@ -86,44 +79,15 @@

     FOR(j = 0; j < Np; j++)

     {

         js = idx_sort[Np-1-j];

-

-        tmp = sub(Np, j);

-        pool_part = abs_s(pool_tot);

-        IF (sub(tmp, 1) > 0)

-        {

-            pool_part = extract_h(L_mult(pool_part, inv_tbl_fx[tmp]));

-        }

-        if (pool_tot < 0)

-        {

-            pool_part = negate(pool_part);

-        }

-

-        bits_part[js] = s_max(0, s_min(add(bits_part[js], pool_part), 256)); /* limit of 32 bits */ move16();

-

-        /* Determine number of pulses */

-        K_idx = bits2pulses_fx(dim_part[js], bits_part[js], strict_bits );

-        used_bits = pulses2bits_fx(dim_part[js], K_idx);

-

-        *bits_left = sub(*bits_left, used_bits);

+        pool_part     = shrtCDivSignedApprox(pool_tot, sub(Np, j) );

+        bits_part[js] = s_max(0, s_min(add(bits_part[js], pool_part), 256));

         move16();

-        pool_tot = add(pool_tot, sub(bits_part[js], used_bits));

-        /* Ensures we can never bust the budget */

-        test();

-        WHILE (*bits_left < 0 && K_idx > 0)

-        {

-            *bits_left = add(*bits_left, used_bits);

-            move16();

-            K_idx = sub(K_idx, 1);

-            used_bits = pulses2bits_fx(dim_part[js], K_idx);

-            *bits_left = sub(*bits_left, used_bits);

-            move16();

-        }

+        conservativeL1Norm_fx(dim_part[js],bits_part[js], strict_bits, *bits_left, pool_tot , *npulses, /* inputs */

+                              &K_val, bits_left, &pool_tot, npulses);                                      /* outputs */

-        IF( K_idx!=0 )

+        IF(  K_val > 0 )

         {

-            K_val = get_pulse_fx(K_idx);

-            *npulses = add(*npulses, K_val);

             pvq_decode_fx(st_fx, coefs_quant + part_start[js], pulse_vector + part_start[js],

                           K_val, dim_part[js], g_part_neg[js]);

@@ -153,16 +117,14 @@

 )

 {

     Word16 i, j;

-    Word16 band_bits, rc_bits, bits_left;

-    Word16 bit_adj, bit_pool = 0;

+    Word16 band_bits, bits_left;

+    Word16 bit_pool = 0;

     Word16 coded_bands, bands_to_code;

     Word16 bits;

     Word16 R_sort[NB_SFM];

     Word16 is, i_sort[NB_SFM];

     Word16 strict_bits;

-    Word16 exp, tmp, den, num;

-

     rc_dec_init_fx(st_fx, pvq_bits);

     bits = shl(sub(pvq_bits, RC_BITS_RESERVED), 3);

@@ -202,30 +164,8 @@

         move16();

         IF(R[is] > 0)

         {

-            /* Bit allocation adjustment */

-            rc_bits = rc_get_bits_f2_fx(st_fx->rc_num_bits_fx, st_fx->rc_range_fx);

-            bits_left = sub(bits, rc_bits);

-

-            if (coded_bands > 0)

-            {

-                bit_pool = sub(bit_pool, rc_bits);

-            }

-

-            den = s_min(3, sub(bands_to_code, coded_bands));

-            exp = norm_s(den);

-            tmp = shl(den, exp);

-            exp = 15-exp;

-            num = abs_s(bit_pool);

-            tmp = div_s(num, tmp);

-            bit_adj = shr(tmp, exp);

-            if (bit_pool < 0)

-            {

-                bit_adj = negate(bit_adj);

-            }

-

-            band_bits = s_min(i_mult2(sfmsize[is], MAX_PVQ_BITS_PER_COEFFICIENT), R[is]);

-            band_bits = add(band_bits, bit_adj);

-            band_bits = s_max(0, s_min(bits_left, band_bits));

+            bandBitsAdjustment_fx(st_fx->rc_num_bits_fx, st_fx->rc_range_fx, bits, bands_to_code, bands_to_code-coded_bands, sfmsize[is] ,R[is], bit_pool, /* inputs  */

+                                  &band_bits, &bits_left, &bit_pool);                                                                          /* outputs */

             pvq_decode_band_fx( st_fx, &pulse_vector[sfm_start[is]], &npulses[is],

                                 &coefs_quant[sfm_start[is]], sfmsize[is], band_bits,

@@ -233,7 +173,6 @@

             /* Updates */

             coded_bands = add(coded_bands, 1);

-            bit_pool = add(bit_pool, add(R[is], rc_bits));

         }

         ELSE

         {

@@ -336,33 +275,20 @@

     Word16 *dim_part,

     Word16 *bits_part,

     Word16 *g_part,     /* Q15 */

-    Word16 bits,

+    short qband,

     Word16 *bits_left,

     Word16 dim,

     const Word16 strict_bits

 )

 {

-    Word16 res;

-    Word16 alpha;

-    Word16 res1, res2;

-    Word32 tmp1;

-    Word16 tmp2;

+    Word16 density;

     Word16 i, l_Np, r_Np;

     Word16 l_bits, r_bits, l_dim, r_dim;

+    Word16 il, ir;

+    Word16 oppRQ3, qzero;

     Word16 l_gain, r_gain;

-    Word16 il, ir, c, res_alpha, res_c;

-    Word32 sym_freq, cum_freq, tot, dec_freq;

-    Word16 offset, rc_bits, used_bits;

-    Word16 K_idx;

-    Word16 avg_bits;

-    Word16 dim_min, bit_diff, bit_min;

-    Word16 angle, expo, r;

-    UWord16 lsb;

-    Word32 acc;

+    Word16 index_phi=-1;

-    alpha = 0;

-    move16();

-    sym_freq = L_deposit_l(1);

     l_Np = shr(Np, 1);

     r_Np = sub(Np, l_Np);

@@ -376,238 +302,193 @@

     }

     r_dim = sub(dim, l_dim);

-    res = get_angle_res_fx(dim, bits);

+    obtainEnergyQuantizerDensity_fx(dim, qband, &density);

+    rangeCoderFinalizationFBits_fx(st_fx->rc_num_bits_fx, st_fx->rc_range_fx, &qzero);

-    rc_bits = rc_get_bits_f2_fx(st_fx->rc_num_bits_fx, st_fx->rc_range_fx);

+    densitySymbolIndexDecode_fx( st_fx,  density, r_dim, l_dim, &index_phi);

+    densityAngle2RmsProjDec_fx(density, index_phi, &ir, &il, &oppRQ3);

-    IF (sub(res, 1) != 0)

-    {

-        angle = atan2_fx(SQRT_DIM_fx[r_dim], SQRT_DIM_fx[l_dim]);  /* Replace atan2() by fixed point. */

-        angle = shl(angle, 1);

-        angle = mult_r(angle, 20861);

-        c = mult_r(res, angle);

-        res_c = sub(res, c);

-        tot =  L_mac0(1L, res, add(res, 1));

-        IF (c == 0)

-        {

-            dec_freq = rc_decode_fx(st_fx, tot);

-            res1 = add(res, 1);

-            acc = L_mult0(res1, res1);  /* (res + 1)*(res + 1) */

-            acc = L_sub(acc, dec_freq); /* (res + 1)*(res + 1) - dec_freq */

-            alpha = add(getSqrtWord32(acc), res1);

-            sym_freq = L_mac(1L, sub(res, alpha), 1);

-            cum_freq = L_mac0(L_mult(alpha, res), alpha, 1);

-        }

-        ELSE IF (sub(c, res) == 0)

-        {

-            dec_freq = rc_decode_fx(st_fx, tot);

-            alpha = getSqrtWord32(dec_freq);

-            sym_freq = L_add(L_shl(alpha, 1), 1);

-            cum_freq = L_mult0(alpha, alpha);

-        }

-        ELSE

-        {

-            acc = L_mult0(res, c);  /* res*c */

-            Mpy_32_16_ss(acc, res_c, &acc, &lsb);  /* res*c*(res - c) */

-            acc = L_or(L_shl(acc, 16), L_and(lsb, 0xffffL)); /* Concatenate acc and lsb forming 48 bits; upshift 16 bits; keep 32 MSB. */

-            acc = L_shr(acc, 1);  /* Compensate fractional mode multiply (Mpy_32_16_ss) */

-            tot = L_add(L_add(acc, (Word32)res), 1L); /* res*c*(res - c) + res + 1 */

-

-            dec_freq = rc_decode_fx(st_fx, tot);

+    l_gain = il;  /* Q15 */                                                     move16();

+    r_gain = ir;  /* Q15 */                                                     move16();

-            acc = L_mult0(sub(res_c, 1), res_c);  /* (res - c - 1)*(res - c ) */

-            Mpy_32_16_ss(acc, c, &acc, &lsb);     /* (res - c - 1)*(res - c )*c */

-            acc = L_or(L_shl(acc, 16), L_and(lsb, 0xffffL)); /* Concatenate acc and lsb forming 48 bits; upshift 16 bits; keep 32 MSB. */

-            acc = L_shr(acc, 1);  /* Compensate fractional mode multiply (Mpy_32_16_ss) */

-            acc = L_add(acc, L_add(res, 1)); /* (res + 1) + (res - c - 1)*(res - c )*c */

-            acc = L_sub(acc, L_add(c, 1));   /* (res + 1) + (res - c - 1)*(res - c )*c - (c + 1) */

-            acc = L_sub(tot, acc); /* tot - res + 1) - (res - c - 1)*(res - c )*c + (c + 1) */

-            IF (L_sub(dec_freq, acc ) < 0)

+    FOR (i = 0; i < l_Np; i++)

             {

-                acc = L_add((Word32)res_c, L_shl(dec_freq, 2)); /* res_c + 4*dec_freq */

-                acc = L_sub(acc, 2); /* res_c + 4*dec_freq - 2 */

-                Mpy_32_16_ss(acc, res_c, &acc, &lsb);  /* res_c*(res_c + 4*dec_freq - 2) */

-                acc = L_or(L_shl(acc, 16), L_and(lsb, 0xffffL)); /* Concatenate acc and lsb forming 48 bits; upshift 16 bits; keep 32 MSB. */

-                acc = L_shr(acc, 1);  /* Compensate fractional mode multiply (Mpy_32_16_ss) */

-                acc = L_add(acc, 1);  /* res_c*(res_c + 4*dec_freq - 2) + 1 */

-                tmp2 = getSqrtWord32(acc);

-                acc = L_add(res_c, tmp2); /* res_c + floor(sqrt(res_c*(res_c + 4*dec_freq - 2) + 1)) */

-                acc = L_sub(acc, 1); /* res_c - 1 + floor(sqrt(res_c*(res_c + 4*dec_freq - 2) + 1)) */

-                r = ratio(acc, L_shl(res_c,1), &expo);

-                alpha = shr(r, add(14, expo));

-

-                acc = L_mult(alpha, res_c);           /* 2*alpha*res_c */

-                sym_freq = L_add(acc, 1);             /* 2*alpha*res_c + 1 */

-                acc = L_mult0(sub(alpha, 1), res_c);  /* (alpha - 1)*res_c */

-                acc = L_add(acc, 1);                  /* (alpha - 1)*res_c + 1 */

-                cum_freq = L_mult0(alpha, extract_l(acc)); /* alpha*((alpha - 1)*res_c + 1) */

+        g_part[i] = mult_r(l_gain, g_part[i]);

+        move16();

             }

-            ELSE

-            {

-                res1 = add(res, 1);

-                res2 = add(shl(res, 1), 1);

-

-                acc = L_mult0(res, res1);   /* res*res1 */

-                Mpy_32_16_ss(acc, c, &acc, &lsb);  /* c*res*res1 */

-                acc = L_or(L_shl(acc, 16), L_and(lsb, 0xffffL)); /* Concatenate acc and lsb forming 48-bit; upshift 16 bits; keep 32 MSB. */

-                acc = L_shr(acc, 1);  /* Compensate fractional mode multiply (Mpy_32_16_ss) */

-                acc = L_add(res1, acc); /* res1 + c*res*res1 */

-                acc = L_add(dec_freq, acc); /* dec_freq + res1 + c*res*res1 */

-                acc = L_sub(tot, acc);  /* tot - dec_freq - res1 - c*res*res1 */

-                Mpy_32_16_ss(acc, c, &acc, &lsb); /* c*(tot - dec_freq - res1 - c*res*res1) */

-                acc = L_or(L_shl(acc, 16), L_and(lsb, 0xffffL)); /* Concatenate acc and lsb forming 48-bit; upshift 16 bits; keep 32 MSB. */

-                acc = L_shr(acc, 1 - 2);  /* Compensate fractional mode multiply (Mpy_32_16_ss) and multiply by 4. */

-                tmp2 = extract_l(L_mac0(1L, c, res2)); /* c*res2 + 1 */

-                tmp1 = L_mult0(tmp2, tmp2); /* (c*res2 + 1)*(c*res2 + 1) */

-                tmp1 = L_add(tmp1, acc); /* (c*res2 + 1)*(c*res2 + 1) + 4*c*(tot - dec_freq - res1 - c*res*res1) */

-                tmp2 = getSqrtWord32(tmp1); /* floor */

-                /* convert to ceil */

-                if (L_msu0(tmp1, tmp2, tmp2) != 0)

+    FOR (i = l_Np; i < Np; i++)

                 {

-                    tmp2 = add(tmp2, 1);

+        g_part[i] = mult_r(r_gain, g_part[i]);

+        move16();

                 }

-                acc = L_mult0(c, res2);  /* c*(2*res + 1) */

-                acc = L_add(acc, 1);     /* c*(2*res + 1) + 1 */

-                acc = L_sub(acc, tmp2);  /* c*(2*res + 1) + 1 - tmp2 */

-                r = ratio(acc, L_shl(c, 1), &expo);  /* r in Q14 */

-                alpha = shr(r, add(14, expo));  /* alpha in Q0 */

-

-                res_alpha = sub(res, alpha);

-                sym_freq = L_mac(1L, res_alpha, c);

-                acc = L_mult0(res_alpha, add(res_alpha, 1));  /* res_alpha*(res_alpha + 1) */

-                Mpy_32_16_ss(acc, c, &acc, &lsb);  /* res_alpha*(res_alpha + 1)*c */

-                acc = L_or(L_shl(acc, 16), L_and(lsb, 0xffffL)); /* Concatenate acc and lsb forming 48-bit; upshift 16 bits; keep 32 MSB. */

-                acc = L_shr(acc, 1);  /* Compensate fractional mode multiply (Mpy_32_16_ss) */

-                acc = L_sub(acc, alpha); /* res_alpha*(res_alpha + 1)*c - alpha */

-                acc = L_add(acc, res1); /* (res + 1) + res_alpha*(res_alpha + 1)*c - alpha */

-                cum_freq = L_sub(tot, acc);  /* tot - (res + 1) - res_alpha*(res_alpha + 1)*c + alpha; */

-            }

-        }

+    NearOppSplitAdjustment_fx( qband, qzero, st_fx->rc_num_bits_fx, st_fx->rc_range_fx,  *bits_left,

+                               strict_bits, Np, dim_part[0], dim_part[Np-1],

+                               l_dim, r_dim, oppRQ3,

+                               &l_bits, &r_bits, bits_left);

-        rc_dec_update_fx(st_fx, cum_freq, sym_freq);

-        alpha = ratio((Word32)alpha, (Word32)res, &expo);

-        alpha = shr(alpha, expo);

+    IF (sub(l_Np, 1) > 0)

+    {

+        decode_energies_fx( st_fx, l_Np, dim_part, bits_part, g_part, l_bits, bits_left, l_dim, strict_bits );

     }

     ELSE

     {

-        alpha = 8192;

+        bits_part[0] = l_bits;

         move16();

     }

-    used_bits = sub((rc_get_bits_f2_fx(st_fx->rc_num_bits_fx, st_fx->rc_range_fx)), rc_bits);

-

-    bits = sub(bits, used_bits);

-    *bits_left = sub(*bits_left, used_bits);

-

-    IF (alpha == 0)

+    IF (sub(r_Np, 1) > 0)

     {

-        il = 32767;

-        move16();

-        ir = 0;

-        move16();

-        offset = -16384;

-        move16();

+        decode_energies_fx( st_fx, r_Np, &dim_part[l_Np], &bits_part[l_Np], &g_part[l_Np], r_bits, bits_left, r_dim, strict_bits );

     }

-    ELSE IF (sub(alpha, 16384) == 0)

+    ELSE

     {

-        il = 0;

+        bits_part[1] = r_bits;

         move16();

-        ir = 32767;

-        offset = 16384;

     }

-    ELSE

-    {

-        il = own_cos_fx(shl(alpha, 1));

-        ir = own_cos_fx(shl(sub(16384, alpha), 1));

-        offset = shr(add(log2_div_fx(ir, il), 128), 8);

+

+    return;

     }

-    l_gain = il;  /* Q15 */                                                     move16();

-    r_gain = ir;  /* Q15 */                                                     move16();

-    FOR (i = 0; i < l_Np; i++)

+static  void densitySymbolIndexDecode_fx(Decoder_State_fx *st_fx,

+        const Word16  density,

+        const Word16  opp_sz,

+        const Word16  near_sz,

+        Word16 *index_phi

+                                        )

     {

-        g_part[i] = mult_r(l_gain, g_part[i]);

-        move16();

-    }

+    Word16 density1, density2;

+    Word32 tmp1;

+    Word16 tmp2;

+    Word16 c, density_alpha, density_c;

+    Word32 sym_freq, cum_freq, tot, dec_freq;

+    Word16 angle, expo, r;

+    UWord16 lsb;

+    Word32 acc;

+    Word16 alpha=0;

-    FOR (i = l_Np; i < Np; i++)

+    IF( s_and((Word16)0xFFFE, density) == 0 )

     {

-        g_part[i] = mult_r(r_gain, g_part[i]);

-        move16();

+        /* odd density exit */

+        *index_phi = -1;

+        return;

     }

-    dim_min = dim_part[0];

-    move16();

-    IF (sub(dim_min, 1) > 0)

+    sym_freq = L_deposit_l(1);

+

+    angle = atan2_fx(SQRT_DIM_fx[opp_sz], SQRT_DIM_fx[near_sz]);

+    angle = shl(angle, 1);

+    angle = mult_r(angle, 20861);

+    c = mult_r(density, angle);

+    density_c = sub(density, c);

+

+    tot =  L_mac0(1L, density, add(density, 1));

+    IF (c == 0)

     {

-        avg_bits = ratio((Word32)bits, (Word32)Np, &expo);  /* avg_bits in Q14 */

-        expo = add(14, expo);

-        avg_bits = shr(avg_bits, expo);     /* avg_bits in Q0 */

-        K_idx = bits2pulses_fx(dim_part[Np-1], avg_bits, strict_bits );

-        bit_min = pulses2bits_fx(dim_min, K_idx);

+        dec_freq = rc_decode_fx(st_fx, tot);

-        bit_diff = sub(avg_bits, bit_min);

-        bit_diff = s_max(0, bit_diff);

+        density1 = add(density, 1);

+        acc = L_mult0(density1, density1);

+        acc = L_sub(acc, dec_freq);

+        alpha = add(getSqrtWord32(acc), density1);

+        sym_freq = L_mac(1L, sub(density, alpha), 1);

+        cum_freq = L_mac0(L_mult(alpha, density), alpha, 1);

     }

-    ELSE

+    ELSE IF (sub(c, density) == 0)

     {

-        bit_diff = 0;

-        move16();

-    }

+        dec_freq = rc_decode_fx(st_fx, tot);

-    acc = L_mult0(r_dim, offset);

-    acc = L_sub(bits, acc);

-    acc = L_sub(acc, bit_diff);

-    IF (acc < 0)

-    {

-        l_bits = 0;

-        move16();

+        alpha = getSqrtWord32(dec_freq);

+        sym_freq = L_add(L_shl(alpha, 1), 1);

+        cum_freq = L_mult0(alpha, alpha);

     }

     ELSE

     {

-        r = ratio((Word32)r_dim, (Word32)l_dim, &expo); /* r in Q14 */

-        expo = add(14, expo);

-        r = shr(r, expo);       /* r in Q0 */

-        r = ratio(acc, (Word32)add(r, 1), &expo);

-        expo = add(14, expo);

-        acc = L_shr((Word32)r, expo);

-

-        l_bits = extract_l(acc);

-        if (L_sub(bits, acc) < 0)

-        {

-            l_bits = bits;

-            move16();

-        }

-    }

+        acc = L_mult0(density, c);

+        Mpy_32_16_ss(acc, density_c, &acc, &lsb);

+        acc = L_or(L_shl(acc, 16), L_and(lsb, 0xffffL)); /* Concatenate acc and lsb forming 48 bits; upshift 16 bits; keep 32 MSB. */

+        acc = L_shr(acc, 1);  /* Compensate fractional mode multiply (Mpy_32_16_ss) */

+        tot = L_add(L_add(acc, (Word32)density), 1L);

-    r_bits = sub(bits, l_bits);

+        dec_freq = rc_decode_fx(st_fx, tot);

-    IF (sub(l_Np, 1) > 0)

+        acc = L_mult0(sub(density_c, 1), density_c);

+        Mpy_32_16_ss(acc, c, &acc, &lsb);

+        acc = L_or(L_shl(acc, 16), L_and(lsb, 0xffffL)); /* Concatenate acc and lsb forming 48 bits; upshift 16 bits; keep 32 MSB. */

+        acc = L_shr(acc, 1);  /* Compensate fractional mode multiply (Mpy_32_16_ss) */

+        acc = L_add(acc, L_add(density, 1));

+        acc = L_sub(acc, L_add(c, 1));

+        acc = L_sub(tot, acc);

+        IF (L_sub(dec_freq, acc ) < 0)

     {

-        decode_energies_fx( st_fx, l_Np, dim_part, bits_part, g_part, l_bits, bits_left, l_dim, strict_bits );

+            acc = L_add((Word32)density_c, L_shl(dec_freq, 2));

+            acc = L_sub(acc, 2);

+            Mpy_32_16_ss(acc, density_c, &acc, &lsb);

+            acc = L_or(L_shl(acc, 16), L_and(lsb, 0xffffL)); /* Concatenate acc and lsb forming 48 bits; upshift 16 bits; keep 32 MSB. */

+            acc = L_shr(acc, 1);  /* Compensate fractional mode multiply (Mpy_32_16_ss) */

+            acc = L_add(acc, 1);

+            tmp2 = getSqrtWord32(acc);

+            acc = L_add(density_c, tmp2);

+            acc = L_sub(acc, 1);

+            r = ratio(acc, L_shl(density_c,1), &expo);

+            alpha = shr(r, add(14, expo));

+

+            acc = L_mult(alpha, density_c);

+            sym_freq = L_add(acc, 1);

+            acc = L_mult0(sub(alpha, 1), density_c);

+            acc = L_add(acc, 1);

+            cum_freq = L_mult0(alpha, extract_l(acc));

     }

     ELSE

     {

-        bits_part[0] = l_bits;

-        move16();

-    }

+            density1 = add(density, 1);

+            density2 = add(shl(density, 1), 1);

-    IF (sub(r_Np, 1) > 0)

+            acc = L_mult0(density, density1);

+            Mpy_32_16_ss(acc, c, &acc, &lsb);

+            acc = L_or(L_shl(acc, 16), L_and(lsb, 0xffffL)); /* Concatenate acc and lsb forming 48-bit; upshift 16 bits; keep 32 MSB. */

+            acc = L_shr(acc, 1);  /* Compensate fractional mode multiply (Mpy_32_16_ss) */

+            acc = L_add(density1, acc);

+            acc = L_add(dec_freq, acc);

+            acc = L_sub(tot, acc);

+            Mpy_32_16_ss(acc, c, &acc, &lsb);

+            acc = L_or(L_shl(acc, 16), L_and(lsb, 0xffffL));

+            acc = L_shr(acc, 1 - 2);

+

+            tmp2 = extract_l(L_mac0(1L, c, density2));

+            tmp1 = L_mult0(tmp2, tmp2);

+            tmp1 = L_add(tmp1, acc);

+            tmp2 = getSqrtWord32(tmp1); /* floor */

+            if (L_msu0(tmp1, tmp2, tmp2) != 0)

     {

-        decode_energies_fx( st_fx, r_Np, &dim_part[l_Np], &bits_part[l_Np], &g_part[l_Np], r_bits, bits_left, r_dim, strict_bits );

+                tmp2 = add(tmp2, 1);    /* convert to ceil */

+            }

+

+            acc = L_mult0(c, density2);

+            acc = L_add(acc, 1);

+            acc = L_sub(acc, tmp2);

+            r = ratio(acc, L_shl(c, 1), &expo);

+            alpha = shr(r, add(14, expo));

+

+            density_alpha = sub(density, alpha);

+            sym_freq = L_mac(1L, density_alpha, c);

+            acc = L_mult0(density_alpha, add(density_alpha, 1));

+            Mpy_32_16_ss(acc, c, &acc, &lsb);

+            acc = L_or(L_shl(acc, 16), L_and(lsb, 0xffffL)); /* Concatenate acc and lsb forming 48-bit; upshift 16 bits; keep 32 MSB. */

+            acc = L_shr(acc, 1);  /* Compensate fractional mode multiply (Mpy_32_16_ss) */

+            acc = L_sub(acc, alpha);

+            acc = L_add(acc, density1);

+            cum_freq = L_sub(tot, acc);

     }

-    ELSE

-    {

-        bits_part[1] = r_bits;

-        move16();

     }

+    rc_dec_update_fx(st_fx, cum_freq, sym_freq);

+    *index_phi = alpha;

     return;

 }

@@ -634,8 +516,7 @@

     }

     ELSE

     {

-        /* The following code assumes that SPLIT_COST is 1.5 */

-        acc = L_mult0(band_bits, 0x7a44);  /* 0x7a44 (Q23) = 1/268 = 1/(32 + SPLIT_COST)*8 */

+        acc = L_mult0(band_bits, 0x7a44);

         Np = extract_l(L_shr(acc, 23));    /* Get integer part. */

         if (L_and(acc, 0x7fffffL) != 0)    /* If fractional part != 0, add 1. */

         {

@@ -666,25 +547,9 @@

         i = add(i, 1);  /* ceiling operation */

     }

-    if (sub(i, Np) > 0)

-    {

-        Np = i;

-        move16();

-    }

-

-    if (sub(MAX_SPLITS, Np) < 0)

-    {

-        Np = MAX_SPLITS;

-        move16();

-    }

-

-    /* The following code assumes that MIN_BAND_SIZE is 1 */

-    if (sub(sfmsize, Np) < 0)

-    {

-        Np = sfmsize;

-        move16();

-    }

-

+    Np = s_max(i, Np);

+    Np = s_min(MAX_SPLITS, Np);

+    Np = s_min(sfmsize, Np);     /* The code line assumes that MIN_BAND_SIZE is 1 */

     return Np;

 }

diff -rwBu 26442_CR0017/c-code/lib_dec/range_dec_fx.c 26442_CR0018_CR0019/c-code/lib_dec/range_dec_fx.c

--- 26442_CR0017/c-code/lib_dec/range_dec_fx.c
2016-08-29 10:52:06.000000000 +0200

+++ 26442_CR0018_CR0019/c-code/lib_dec/range_dec_fx.c
2016-08-30 14:11:42.000000000 +0200

@@ -159,8 +159,6 @@

 {

     UWord32 value;

     Word16 n;

-

-    /*n = log2_i(tot - 1) + 1;*/

     n = sub(32, norm_ul(tot - 1));

     IF (sub(n, 8) <= 0)

diff -rwBu 26442_CR0017/c-code/lib_enc/core_enc_ol.c 26442_CR0018_CR0019/c-code/lib_enc/core_enc_ol.c

--- 26442_CR0017/c-code/lib_enc/core_enc_ol.c
2016-08-29 10:52:06.000000000 +0200

+++ 26442_CR0018_CR0019/c-code/lib_enc/core_enc_ol.c
2016-08-30 14:11:42.000000000 +0200

@@ -1291,7 +1291,7 @@

         {

             st->core_fx = ACELP_CORE;

             move16();

-            st->acelpFramesCount = add(st->acelpFramesCount, 1);

+            st->acelpFramesCount = s_min(32767-1, add(st->acelpFramesCount, 1));

         }

         ELSE

         {

diff -rwBu 26442_CR0017/c-code/lib_enc/igf_enc.c 26442_CR0018_CR0019/c-code/lib_enc/igf_enc.c

--- 26442_CR0017/c-code/lib_enc/igf_enc.c
2016-08-29 10:52:07.000000000 +0200

+++ 26442_CR0018_CR0019/c-code/lib_enc/igf_enc.c
2016-08-30 14:11:43.000000000 +0200

@@ -1268,7 +1278,9 @@

                           MDCTSpectrum_e,                   /* i: exponent of MDCT spectrum                 */

                           pPowerSpectrumParameter,          /* i: MDCT^2 + MDST^2 spectrum, or estimate     */

                           PowerSpectrum_e,                  /* i: exponent of pPowerSpectrum                */

-                          igfGridIdx);                      /* i: IGF grid index                            */

+                          igfGridIdx                        /* i: IGF grid index                            */

+                         );

+

     IGF_Whitening(hInstance,                                /* i: instance handle of IGF Encoder            */

                   pPowerSpectrumParameterWhitening,         /* i: MDCT^2 + MDST^2 spectrum, or estimate     */

diff -rwBu 26442_CR0017/c-code/lib_enc/pvq_core_enc_fx.c 26442_CR0018_CR0019/c-code/lib_enc/pvq_core_enc_fx.c

--- 26442_CR0017/c-code/lib_enc/pvq_core_enc_fx.c
2016-08-29 10:52:07.000000000 +0200

+++ 26442_CR0018_CR0019/c-code/lib_enc/pvq_core_enc_fx.c
2016-08-30 14:11:43.000000000 +0200

@@ -1,3 +1,4 @@

+#include "options.h"

 /*====================================================================================

     EVS Codec 3GPP TS26.442 Apr 12, 2016. Version 12.7.0 / 13.2.0

   ====================================================================================*/

@@ -11,6 +12,8 @@

 static Word16 calc_pvq_splits_fx(Encoder_State_fx *st_fx, const Word16 band_bits, const Word16 sfmsize, const Word16 *y, const Word16 Q_y,

                                  Word16 *bits);

+static void densityIndexSymbolEncode_fx( Encoder_State_fx *st_fx, const Word16 density , const Word16  r_dim, const Word16 l_dim , const Word16 index_phi );

+

 /* Encode band with PVQ */

 static void pvq_encode_band_fx(

@@ -26,9 +29,8 @@

     const Word16 strict_bits

 )

 {

-    Word16 K_val, K_idx;

-    Word16 used_bits;

+    Word16 K_val;

     Word16 j, Np;

     Word32 enr, E_part[MAX_SPLITS+1];

     Word16 part_start[MAX_SPLITS+1], dim_part[MAX_SPLITS+1], bits_part[MAX_SPLITS+1];

@@ -58,12 +58,7 @@

         enr = L_mac0(enr, tmp, tmp);

     }

-    dim_parts = sfmsize;

-    move16();

-    IF (sub(Np, 1) > 0)

-    {

-        dim_parts = extract_h(L_mult(sfmsize, inv_tbl_fx[Np]));

-    }

+    dim_parts    =   extract_h(L_mult(negate(sfmsize),lim_neg_inv_tbl_fx[Np]));

     set16_fx( dim_part, dim_parts, sub(Np, 1) );

     dim_part[Np-1] = sub(sfmsize, i_mult2(dim_parts, sub(Np, 1)));

     move16();

@@ -99,43 +94,14 @@

     FOR(j = 0; j < Np; j++)

     {

         js = idx_sort[Np-1-j];

-        tmp = sub(Np, j);

-        pool_part = abs_s(pool_tot);

-        IF (sub(tmp, 1) > 0)

-        {

-            pool_part = extract_h(L_mult(pool_part, inv_tbl_fx[tmp]));

-        }

-        if (pool_tot < 0)

-        {

-            pool_part = negate(pool_part);

-        }

+        pool_part     = shrtCDivSignedApprox( pool_tot, sub(Np, j) );

+        bits_part[js] = s_max(0, s_min(add(bits_part[js], pool_part), 256));

-        bits_part[js] = s_max(0, s_min(add(bits_part[js], pool_part), 256)); /* limit of 32 bits */

+        conservativeL1Norm_fx(dim_part[js], bits_part[js], strict_bits, *bits_left, pool_tot, *npulses, /* inputs */

+                              &K_val, bits_left, &pool_tot, npulses);                                   /* outputs */

-        /* Determine number of pulses */

-        K_idx = bits2pulses_fx(dim_part[js], bits_part[js], strict_bits );

-        used_bits = pulses2bits_fx(dim_part[js], K_idx);

-        *bits_left = sub(*bits_left, used_bits);

-        move16();

-        pool_tot = add(pool_tot, sub(bits_part[js], used_bits));

-

-        test();

-        WHILE (*bits_left < 0 && K_idx > 0)

+        IF(  K_val > 0 )

         {

-            *bits_left = add(*bits_left, used_bits);

-            move16();

-            K_idx = sub(K_idx, 1);

-            used_bits = pulses2bits_fx(dim_part[js], K_idx);

-            *bits_left = sub(*bits_left, used_bits);

-            move16();

-        }

-

-        IF( K_idx != 0 )

-        {

-            K_val = get_pulse_fx(K_idx);

-            *npulses = add(*npulses, K_val);

-            move16();

-

             pvq_encode_fx(st_fx,coefs_norm + part_start[js], pulse_vector + part_start[js],

                           coefs_quant + part_start[js], L_coefs_quant_fx, K_val, dim_part[js], g_part_neg[js]);

         }

@@ -167,17 +133,16 @@

 )

 {

     Word16 i, j;

-    Word16 band_bits, rc_bits, bits_left;

-    Word16 bit_adj, bit_pool = 0;

+    Word16 band_bits, bits_left;

+

+    Word16 bit_pool = 0;

     Word16 coded_bands, bands_to_code;

     Word16 bits;

     Word16 R_sort[NB_SFM];

     Word16 is, i_sort[NB_SFM];

     Word16 strict_bits;

-

-    Word16 exp, tmp, den, num, shift;

+    Word16 exp, tmp, shift;

     Word32 xy_corr, yy_corr;

-

     rc_enc_init_fx(st_fx, pvq_bits);

     bits = shl(sub(pvq_bits, RC_BITS_RESERVED), 3);

@@ -219,33 +184,8 @@

         move16();

         IF (R[is] > 0)

         {

-            /* Bit allocation adjustment */

-            rc_bits = rc_get_bits_f2_fx(st_fx->rc_num_bits_fx, st_fx->rc_range_fx);

-            bits_left = sub(bits, rc_bits);

-

-            if (coded_bands > 0)

-            {

-                bit_pool = sub(bit_pool, rc_bits);

-            }

-

-            /*bit_adj = bit_pool / min(3, bands_to_code-coded_bands); */

-            den = s_min(3, sub(bands_to_code, coded_bands));

-            exp = norm_s(den);

-            tmp = shl(den, exp);

-            exp = 15-exp;

-            num = abs_s(bit_pool);

-            tmp = div_s(num, tmp);

-            bit_adj = shr(tmp, exp);

-

-            if (bit_pool < 0)

-            {

-                bit_adj = negate(bit_adj);

-            }

-

-            band_bits = s_min(i_mult2(sfmsize[is], MAX_PVQ_BITS_PER_COEFFICIENT), R[is]);

-            band_bits = add(band_bits, bit_adj);

-            band_bits = s_max(0, s_min(bits_left, band_bits));

-

+            bandBitsAdjustment_fx(st_fx->rc_num_bits_fx, st_fx->rc_range_fx, bits, bands_to_code, bands_to_code-coded_bands, sfmsize[is] ,R[is], bit_pool, /* inputs  */

+                                  &band_bits, &bits_left, &bit_pool);                                                                                         /* outputs */

             pvq_encode_band_fx( st_fx, &coefs_norm[sfm_start[is]], Q_coefs, &pulse_vector[sfm_start[is]],

                                 &npulses[is], &coefs_quant[sfm_start[is]], sfmsize[is], band_bits,

                                 &bits_left, strict_bits);

@@ -272,7 +212,6 @@

             /* Updates */

             coded_bands = add(coded_bands, 1);

-            bit_pool = add(bit_pool, add(R[is], rc_bits));

         }

         ELSE

         {

@@ -383,33 +322,25 @@

     Word32 *E_part,      /* 32-bit Q15 */

     Word16 *bits_part,

     Word16 *g_part,      /* Q15 */

-    Word16 bits,

+    Word16 qband,

     Word16 *bits_left,

     Word32 enr,

     Word16 dim,

     const Word16 strict_bits

 )

 {

-    Word16 res;

-    Word16 alpha;

     Word16 i, j, l_Np, r_Np;

     Word16 l_bits, r_bits, l_dim, r_dim;

     Word32 l_enr, r_enr;

     Word16 l_gain, r_gain;

-    Word16 il, ir, c, res_alpha, res_c;

-    Word16 offset, rc_bits, used_bits;

-    Word32 sym_freq, cum_freq, tot;

-    Word16 K_idx;

-    Word16 avg_bits;

-    Word16 dim_min, bit_diff, bit_min;

-    Word16 angle, expo, r;

-    UWord16 lsb;

-    Word32 sqrt_r_enr, sqrt_l_enr, acc;

+    Word16 il, ir;

+    Word16  density;

+    Word16  phi;

+    Word16 index_phi = -1;

+    Word16 oppRQ3, qzero ;

+    Word16 angle;

+    Word32 sqrt_r_enr, sqrt_l_enr;

     Word16 exp1, exp2, tmp;

-

-    alpha = 0;

-    move16();

-    sym_freq = L_deposit_l(1);

     l_Np = shr(Np, 1);

     r_Np = sub(Np, l_Np);

@@ -434,8 +365,7 @@

     r_enr = L_sub(enr, l_enr);

     r_dim = sub(dim, l_dim);

-    res = get_angle_res_fx(dim, bits);

-

+    obtainEnergyQuantizerDensity_fx(dim, qband, &density);

     sqrt_r_enr = Sqrt_l(r_enr, &exp1);

     sqrt_l_enr = Sqrt_l(l_enr, &exp2);

@@ -467,186 +397,126 @@

         move16();

     }

-    alpha = mult_r(angle, 20861);

+    phi   = mult_r(angle, 20861);

-    rc_bits = rc_get_bits_f2_fx((Word16)st_fx->rc_num_bits_fx, (UWord32)st_fx->rc_range_fx);

+    rangeCoderFinalizationFBits_fx((Word16)st_fx->rc_num_bits_fx, (UWord32)st_fx->rc_range_fx, &qzero);

+    densityAngle2RmsProjEnc_fx(density, phi , &index_phi, &ir, &il, &oppRQ3);

+    densityIndexSymbolEncode_fx( st_fx, density , r_dim,  l_dim , index_phi );

-    IF (sub(res, 1) != 0)

-    {

-        alpha = extract_l(L_shr(L_mac0(8192L, alpha, res),14));

-        angle = atan2_fx(SQRT_DIM_fx[r_dim], SQRT_DIM_fx[l_dim]);  /* Replace atan2() by fixed point. */

-        angle = shl(angle, 1);

-        angle = mult_r(angle, 20861);

-        c = mult_r(res, angle);

-        res_alpha = sub(res, alpha);

-        res_c = sub(res, c);

+    l_gain = il;  /* Q15 */                                                     move16();

+    r_gain = ir;  /* Q15 */                                                     move16();

-        IF (c == 0)

-        {

-            tot =  L_mac0(1L, res, add(res, 1));

-            sym_freq = L_deposit_l(add(shl(sub(res, alpha), 1), 1));

-            cum_freq = L_mac0(L_mult(alpha, res), alpha, 1);

-        }

-        ELSE IF (sub(c, res) == 0)

-        {

-            tot = L_mac0(1L, res, add(res, 1));

-            sym_freq = L_deposit_l(add(shl(alpha, 1), 1));

-            cum_freq = L_mult0(alpha, alpha);

-        }

-        ELSE

-        {

-            acc = L_mult0(res, c);  /* res*c */

-            Mpy_32_16_ss(acc, res_c, &acc, &lsb);  /* res*c*(res - c) */

-            acc = L_or(L_shl(acc, 16), L_and(lsb, 0xffffL)); /* Concatenate acc and lsb forming 48-bit; upshift 16 bits; keep 32 MSB. */

-            acc = L_shr(acc, 1);  /* Compensate fractional mode multiply (Mpy_32_16_ss) */

-            tot = L_add(L_add(acc, (Word32)res), 1L);  /* res*c*(res - c) + res + 1 */

-            IF (sub(alpha, c) <= 0)

+    FOR (i = 0; i < l_Np; i++)

             {

-                sym_freq = L_mac(1L, alpha, res_c);

-                acc = L_mult0(res_c, sub(alpha, 1));

-                acc = L_add(acc, 1);

-                Mpy_32_16_ss(acc, alpha, &acc, &lsb);

-                acc = L_or(L_shl(acc, 16), L_and(lsb, 0xffffL));

-                cum_freq = L_shr(acc, 1);

+        g_part[i] = mult_r(l_gain, g_part[i]);

             }

-            ELSE

+

+    FOR (i = l_Np; i < Np; i++)

             {

-                sym_freq = L_mac(1L, res_alpha, c);

-                acc = L_mult0(res_alpha, add(res_alpha, 1));

-                Mpy_32_16_ss(acc, c, &acc, &lsb);

-                acc = L_or(L_shl(acc, 16), L_and(lsb, 0xffffL));

-                acc = L_shr(acc, 1);

-                acc = L_sub(acc, (Word32)alpha);

-                acc = L_add(add(res, 1), acc);

-                cum_freq = L_sub(tot, acc);

-            }

+        g_part[i] = mult_r(r_gain, g_part[i]);

         }

-        rc_encode_fx(st_fx, cum_freq, sym_freq, tot);

+    NearOppSplitAdjustment_fx( qband, qzero, st_fx->rc_num_bits_fx, st_fx->rc_range_fx,  *bits_left,

+                               strict_bits, Np, dim_part[0], dim_part[Np-1],

+                               l_dim, r_dim, oppRQ3,

+                               &l_bits, &r_bits, bits_left);

-        alpha = ratio((Word32)alpha, (Word32)res, &expo);

-        alpha = shr(alpha, expo);

-    }

-    ELSE

+    IF (sub(l_Np, 1) > 0)

     {

-        alpha = 8192;

-        move16();

+        encode_energies_fx( st_fx, coefs, Q_coefs, l_Np, dim_part, E_part, bits_part, g_part, l_bits, bits_left, l_enr, l_dim, strict_bits );

     }

-

-    used_bits = sub(rc_get_bits_f2_fx((Word16)st_fx->rc_num_bits_fx, (UWord32)st_fx->rc_range_fx), rc_bits);

-

-    bits = sub(bits, used_bits);

-    *bits_left = sub(*bits_left, used_bits);

-

-    IF (alpha == 0)

+    ELSE

     {

-        il = 32767;

-        move16();

-        ir = 0;

-        move16();

-        offset = -16384;

+        E_part[0] = l_enr;

+        move32();

+        bits_part[0] = l_bits;

         move16();

     }

-    ELSE IF (sub(alpha, 16384) == 0)

+    IF (sub(r_Np, 1) > 0)

     {

-        il = 0;

-        move16();

-        ir = 32767;

-        move16();

-        offset = 16384;

-        move16();

+        encode_energies_fx( st_fx, &coefs[l_dim], Q_coefs, r_Np, &dim_part[l_Np], &E_part[l_Np], &bits_part[l_Np], &g_part[l_Np], r_bits, bits_left, r_enr, r_dim, strict_bits );

     }

     ELSE

     {

-        il = own_cos_fx(shl(alpha, 1));

-        ir = own_cos_fx(shl(sub(16384, alpha), 1));

-        offset = shr(add(log2_div_fx(ir, il), 128), 8);

+        E_part[1] = r_enr;

+        move32();

+        bits_part[1] = r_bits;

+        move16();

     }

-    l_gain = il;  /* Q15 */                                                     move16();

-    r_gain = ir;  /* Q15 */                                                     move16();

-    FOR (i = 0; i < l_Np; i++)

-    {

-        g_part[i] = mult_r(l_gain, g_part[i]);

+    return;

     }

-    FOR (i = l_Np; i < Np; i++)

-    {

-        g_part[i] = mult_r(r_gain, g_part[i]);

-    }

-    dim_min = dim_part[0];

-    move16();

-    IF (sub(dim_min, 1) > 0)

+void densityIndexSymbolEncode_fx(

+    Encoder_State_fx *st_fx,

+    const Word16 density ,

+    const Word16 r_dim,

+    const Word16 l_dim,

+    const Word16 index_phi

+)

     {

-        avg_bits = ratio((Word32)bits, (Word32)Np, &expo);  /* avg_bits in Q14 */

-        expo = add(14, expo);

-        avg_bits = shr(avg_bits, expo);     /* avg_bits in Q0 */

-        K_idx = bits2pulses_fx(dim_part[Np-1], avg_bits, strict_bits );

-        bit_min = pulses2bits_fx(dim_min, K_idx);

+    Word16 angle, c, densitySubIndex, densitySubC;

+    Word32 sym_freq, cum_freq, tot;

+    Word32 acc;

+    UWord16 lsb;

-        bit_diff = sub(avg_bits, bit_min);

-        bit_diff = s_max(0, bit_diff);

-    }

-    ELSE

+    sym_freq = L_deposit_l(1);

+

+    IF( s_and((Word16)0xFFFE, density) != 0  )  /* even */

     {

-        bit_diff = 0;

-        move16();

-    }

+        angle = atan2_fx(SQRT_DIM_fx[r_dim], SQRT_DIM_fx[l_dim]);

+        angle = shl(angle, 1);

+        angle = mult_r(angle, 20861);

+        c = mult_r(density, angle);

-    acc = L_mult0(r_dim, offset);

-    acc = L_sub(bits, acc);

-    acc = L_sub(acc, bit_diff);

-    IF (acc < 0)

+        densitySubIndex = sub(density, index_phi);

+        densitySubC = sub(density, c);

+

+        IF (c == 0)

     {

-        l_bits = 0;

-        move16();

+            tot =  L_mac0(1L, density, add(density, 1));

+            sym_freq = L_deposit_l(add(shl(sub(density, index_phi), 1), 1));

+            cum_freq = L_mac0(L_mult(index_phi, density), index_phi, 1);

     }

-    ELSE

-    {

-        r = ratio((Word32)r_dim, (Word32)l_dim, &expo); /* r in Q14 */

-        expo = add(14, expo);

-        r = shr(r, expo);       /* r in Q0 */

-        r = ratio(acc, (Word32)add(r, 1), &expo);

-        expo = add(14, expo);

-        acc = L_shr((Word32)r, expo);

-        IF (L_sub(bits, acc) < 0)

+        ELSE IF (sub(c, density) == 0)

         {

-            l_bits = bits;

-            move16();

+            tot = L_mac0(1L, density, add(density, 1));

+            sym_freq = L_deposit_l(add(shl(index_phi, 1), 1));

+            cum_freq = L_mult0(index_phi, index_phi);

         }

         ELSE

         {

-            l_bits = (Word16)acc;

-            move16();

-        }

-    }

-

-    r_bits = sub(bits, l_bits);

-

-    IF (sub(l_Np, 1) > 0)

+            acc = L_mult0(density, c);  /* density*c */

+            Mpy_32_16_ss(acc, densitySubC, &acc, &lsb);  /* density*c*(density - c) */

+            acc = L_or(L_shl(acc, 16), L_and(lsb, 0xffffL)); /* Concatenate acc and lsb forming 48-bit; upshift 16 bits; keep 32 MSB. */

+            acc = L_shr(acc, 1);  /* Compensate fractional mode multiply (Mpy_32_16_ss) */

+            tot = L_add(L_add(acc, (Word32)density), 1L);  /* density*c*(density - c) + density + 1 */

+            IF (sub(index_phi, c) <= 0)

     {

-        encode_energies_fx( st_fx, coefs, Q_coefs, l_Np, dim_part, E_part, bits_part, g_part, l_bits, bits_left, l_enr, l_dim, strict_bits );

+                sym_freq = L_mac(1L, index_phi, densitySubC);

+                acc = L_mult0(densitySubC, sub(index_phi, 1));

+                acc = L_add(acc, 1);

+                Mpy_32_16_ss(acc, index_phi, &acc, &lsb);

+                acc = L_or(L_shl(acc, 16), L_and(lsb, 0xffffL));

+                cum_freq = L_shr(acc, 1);

     }

     ELSE

     {

-        E_part[0] = l_enr;

-        move32();

-        bits_part[0] = l_bits;

-        move16();

+                sym_freq = L_mac(1L, densitySubIndex, c);

+                acc = L_mult0(densitySubIndex, add(densitySubIndex, 1));

+                Mpy_32_16_ss(acc, c, &acc, &lsb);

+                acc = L_or(L_shl(acc, 16), L_and(lsb, 0xffffL));

+                acc = L_shr(acc, 1);

+                acc = L_sub(acc, (Word32)index_phi);

+                acc = L_add(add(density, 1), acc);

+                cum_freq = L_sub(tot, acc);

     }

-    IF (sub(r_Np, 1) > 0)

-    {

-        encode_energies_fx( st_fx, &coefs[l_dim], Q_coefs, r_Np, &dim_part[l_Np], &E_part[l_Np], &bits_part[l_Np], &g_part[l_Np], r_bits, bits_left, r_enr, r_dim, strict_bits );

     }

-    ELSE

-    {

-        E_part[1] = r_enr;

-        move32();

-        bits_part[1] = r_bits;

-        move16();

+

+        rc_encode_fx(st_fx, cum_freq, sym_freq, tot);

     }

     return;

@@ -684,42 +554,39 @@

     }

     ELSE

     {

-        /* The following code assumes that SPLIT_COST is 1.5 */

-        acc = L_mult0(band_bits, 0x7a44);  /* 0x7a44 (Q23) = 1/268 = 1/((32 + SPLIT_COST)*8) */

+        acc = L_mult0(band_bits, 0x7a44);

         Np = extract_l(L_shr(acc, 23));    /* Get integer part. */

         if (L_and(acc, 0x7fffffL) != 0)    /* If fractional part != 0, add 1. */

         {

             Np = add(Np, 1);  /* ceiling operation */

         }

     }

-    Npart = ratio((Word32)sfmsize, (Word32)Np, &expo);

-    Npart = shr(Npart, add(14, expo));

     *bits = 0;

     move16();

-    /* Measure energy variation to determine if an additional split should be used */

-    qPoint = shl(Q_y, 1);

     IF (sub(Np, MAX_SPLITS) < 0)

     {

         acc = L_mult0(8*THR_ADD_SPLIT, sfmsize);

         IF (L_sub(band_bits, acc) > 0)

         {

+            Npart = extract_l((Word32)intLimCDivPos_fx(UL_deposit_l((UWord16)sfmsize), Np));

             *bits = 8;

             move16();

             eTotal = 0;

             move16();

             pY = y;

+            qPoint = shl(Q_y, 1);     /* acc in 2*Q_y */

             FOR (i = 0; i < Np; i++)

             {

                 acc = L_deposit_l(0);

                 FOR (j = 0; j < Npart; j++)

                 {

                     acc= L_mac0(acc, *pY, *pY);

-                    pY++;  /* acc in 2*Q_y */

+                    pY++;

                 }

                 acc = L_shr(acc, qPoint);

-                /* E[i] = log2_i_fx((UWord32)acc); */

-                E[i] = sub(30, norm_l(acc));

+

+                E[i]   = sub(30, norm_l(L_max(1L,acc)));  /* L_max needed to handle low subvector levels */

                 eTotal = add(eTotal, E[i]);

             }

@@ -731,26 +598,21 @@

             FOR (i = 0; i < Np; i++)

             {

                 tmp = abs_s(sub(shl(E[i], 8), Emean));  /* in Q8 */

-                if(sub(tmp, max_dev) > 0)

-                {

-                    max_dev = tmp;

-                    move16();

-                }

+                max_dev = s_max(tmp, max_dev);

             }

-            /* max_dev > (32 - band_bits/(8*Np)) is equivalent to

-             * (8*Np)*max_dev > (32*(8*Np) - band_bits) */

             acc = L_sub(L_shl(Np, 5 + 3 + 8), L_shl(band_bits, 8)); /* NB: max_dev in Q8 */

             acc1 = L_shl(L_mult0(Np, max_dev), 3);

-            IF (L_sub(acc1, acc) > 0)

-            {

-                rc_enc_bits_fx(st_fx, 1, 1);

-                Np = add(Np, 1);

-            }

-            ELSE

+

+            tmp = 0;

+            move16() ;

+            if( L_sub(acc1, acc) > 0)

             {

-                rc_enc_bits_fx(st_fx, 0, 1);

+                tmp = 1;

+                move16();

             }

+            rc_enc_bits_fx(st_fx, tmp, 1);

+            Np = add(Np, tmp);

         }

     }

@@ -762,25 +624,9 @@

         i = add(i, 1);  /* ceiling operation */

     }

-    if (sub(i, Np) > 0)

-    {

-        Np = i;

-        move16();

-    }

-

-    if(sub(MAX_SPLITS, Np) < 0)

-    {

-        Np = MAX_SPLITS;

-        move16();

-    }

-

-    /* The following code assumes that MIN_BAND_SIZE is 1 */

-    if (sub(sfmsize, Np) < 0)

-    {

-        Np = sfmsize;

-        move16();

-    }

-

+    Np = s_max(i, Np);

+    Np = s_min(MAX_SPLITS, Np);

+    Np = s_min(sfmsize, Np);     /* The code line assumes that MIN_BAND_SIZE is 1 */

     return Np;

 }

diff -rwBu 26442_CR0017/c-code/lib_enc/pvq_encode_fx.c 26442_CR0018_CR0019/c-code/lib_enc/pvq_encode_fx.c

--- 26442_CR0017/c-code/lib_enc/pvq_encode_fx.c
2016-08-29 10:52:07.000000000 +0200

+++ 26442_CR0018_CR0019/c-code/lib_enc/pvq_encode_fx.c
2016-08-30 14:11:43.000000000 +0200

@@ -33,6 +32,14 @@

     return tmp;

 }

+static Word16 pyramidSearchProjInit_fx(

+    Word16 L,

+    Word16 Ptot)

+{

+    return (sub(Ptot, extract_l(L_shr(L_mult0(8223, (Word32)L), 14))) > 0 );

+}

+

+

 /* The inner search loop for one single additional unit pulse, starting from  pulse_tot  ,

     with information about required energy precision/down scaling for the dim loop in  en_dn_shift,

     and the current max_xabs absolute value to be used for an near optimal  correlation upscaling.

@@ -84,8 +91,6 @@

             en_tmp     = extract_l(L_tmp_en_lc); /* L_shl + round_fx could also be used also but then adds an uphift cost (2-3 ops)*/

             /* 16/32 bit comparison    WC (4 +1+1 + (1+1+1) = 9                                                                   */

-            /*  corr_sq_tmp/en_tmp_den    >   cmax_num/en_max_den  */

-            /*  corr_sq_tmp * en_max_den  >   cmax_num * en_tmp    */                  /* IF                                4 ops  */

             IF( L_msu(L_mult(corr_sq_tmp, en_max_den),cmax_num , en_tmp)  > 0)         /* use L_mult and then a L_msu,      2 ops  */

             {

                 cmax_num    = corr_sq_tmp;

@@ -102,8 +107,6 @@

     {

         /* High resolution section activated when vector energy is becoming high  (peaky or many pulses)                    */

         /* BASOP operator Mpy32_32_ss used to allow higher resolution for both the CorrSq term and the Energy term          */

-        /* Performance:   close to float reference                                                                          */

-

         L_en_max_den  = L_deposit_l(0);                                                                            /* 1 op  */

         L_corr_sq_max = L_deposit_l(-1); /* req. to force a 1st update   */                                        /* 1 op  */

@@ -153,8 +156,8 @@

     */

     /*  finally add found unit pulse contribution to past L_xy, Lyy,  for next pulse loop    */

-    *L_xy_ptr = L_mac(*L_xy_ptr, x_abs[imax], 1);            /* xy_flt += xabs[imax];  Q12+1 */

-    *L_yy_ptr = L_mac(*L_yy_ptr, 1, y[imax]);                /* yy_flt += y[imax];           */

+    *L_xy_ptr = L_mac(*L_xy_ptr, x_abs[imax], 1);                              /*      Q12+1 */

+    *L_yy_ptr = L_mac(*L_yy_ptr, 1, y[imax]);

     y[imax]           = add(y[imax],1);

     move16();       /* Q0 added pulse              */

@@ -167,11 +168,7 @@

 /*-----------------------------------------------------------------------*

  * Function pvq_encode_fx()                                              *

  *                                                                       *

- * Basic PVQ search algorithm:                                           *

- *  Selective L1-norm projection to the lower ~(K-1) pyramid             *

- *  flollowed by an ACELP-like unit pulse addition fine search           *

  *-----------------------------------------------------------------------*/

-

 void pvq_encode_fx(

     Encoder_State_fx *st_fx,

     const Word16 *x,         /* i:   vector to quantize             Q15-3=>Q12       */

@@ -204,8 +201,6 @@

     PvqEntry_fx entry;

     L_proj_fac = 4096;

-

-    /* Create absolute vector and calculate sum of abs vector  */

     L_xsum   =  L_deposit_h(0);

     max_xabs =  -1;

     move16();

@@ -223,8 +218,6 @@

     test();

     IF( L_xsum == 0  ||  neg_gain == 0  )

     {

-        /*  zero input  or  zero gain  case */

-        /*  put a "half"-pulsesum first and last,  or all pulses in pos 0 */

         pulse_tot = pulses;

         move16();

         dim_m1    = sub(dim,1);

@@ -242,16 +235,9 @@

     }

     ELSE

     {

-        /* regular search */

-        /* proj_fac_flt = (pulses - 1)/xsum_flt; */  /* normalize to L1 norm = abs pyramid */

-        num = sub(pulses,1);

-        high_pulse_density_flag = 0;

-        move16();

-        if ( sub(pulses, shr(dim, 1)) > 0 )

-        {

-            high_pulse_density_flag = 1;

-            move16();

-        }

+

+        num = sub(pulses, PYR_OFFSET);

+        high_pulse_density_flag = pyramidSearchProjInit_fx(dim, pulses );

         test();

         IF( (num > 0) && (high_pulse_density_flag != 0) )

@@ -272,19 +258,14 @@

         move16();

         L_yy = L_deposit_l(0);

         L_xy = L_deposit_l(0);

-

-        /* Find a start position on a lower sub pyramid,  if the pulse density is larger than 0.5 */

-        /* and projection is required */

         test();

         IF( (num > 0 ) && (high_pulse_density_flag != 0 ) )

         {

             FOR( i = 0; i < dim ; i++) /* max 64 */

             {

-                /* y_flt[i]   = (short)floor(xabs_flt[i] * proj_fac_flt); */    /* FLOAT  pyramid truncation */

-                /* y[i]       =  shr(xabs[i]*L_proj_fac);                 */    /* BASOP  pyramid truncation */

                 Mpy_32_16_ss(L_proj_fac,xabs[i],&L_tmp,&u16_tmp);  /*Q12 *Q12  +1 */

                 y[i]        = extract_l(L_shr( L_tmp, 12+12-16+1 ));

-                move16();/* Q12 *Q12  ->  Q0 */  /* the pyramid-"truncation" */

+                move16();/* Q12 *Q12  ->  Q0 */

                 pulse_tot   = add(pulse_tot, y[i]);          /* Q0                                         */

                 L_yy        = L_mac(L_yy, y[i], y[i]);       /* Energy, result will scale up by 2 by L_mac */

@@ -292,68 +273,15 @@

             }

         }

-        /*  PVQ fine search loop  description            */

-        /*  Run an ACELP-like full CorrSq/Energy  search */

-        /*  the basic search  logic is to test adding one unit pulse to each position n in the output vector y

-            and update the correlation and energy terms iteratively.

-

-           Rxy(k,n)   = Rxy(k-1) + 1*abs(x(k,n))         % add target times unit correlation

-           Ryy(k,n)   = Ryy(k-1) + 2*y(k-1,n) + 1^2      % added unit energy contribution

-           RxySq(k,n) = Rxy(k,n)*Rxy(k,n)

-

-           minimize ( -Rxy(k,n)/Sqrt(Ryy(k,n)) ),          over n  and k

-           ( or equiv. maximize ( RxySq(k,n)/Ryy(k,n) ),  over n  and k  )

-

-              RxySq(k,n)          bestRxySq

-              -----------  >     ---------    ? update best candidate

-              Ryy(k,n)              bestRyy

-

-              bestRyy *  RxySq(k,n)  >   bestRxySq *  Ryy(k,n)   ?  update best candidate

-

-              Misc:

-               1^2 in Ryy(k,n) can be added before the dimension loop

-               Ryy(k,n)  can optionally be pre down-scaled by 2.0 to avoid one multiplication/shift

-               Rxy(k,n) can dynamically scaled for each unit pulse loop to optimize operators/precision of RxySq.

-               CorrSqTerm =(Rxy(k,n))^2, should have maximum precision in a Word16/Word32 variable

-

-               Energy term:Ryy(k, n)

-                 should not become zero, i.e. most often have enough precision to not become truncated

-                 i.e. preferably use a 32 bit variable if more than 127 pulses are accumulated in Q1.

-

-                 k=127=>log2(127^2 ) = 13.9774 bits,  fits in  Q1 signed, with Q1 the  pre division by 2  works

-                 k=255=>log2(255^2 ) = 15.9887 bits,  i.e 1 bits scaling, fits in Q1 unsigned 16 bit value

-

-               Dimension aspects:

-                 dim 6 and higher is always 16 bit energy safe as max pulses is 96 (for 1+31 bits short codewords)

-                 dims 5,4,3,2  may be allocated  higher than 127 pulses (or lower)

-                 dim 1 does not really need a search, only the  sign is relevant.

-                 Currently we have  KMAX=512,  or more precisly for DIM 5       kmax is 238

-                                                                    DIM 4,3,2,1 kmax is 512

-               Unsigned DSP arithmetic could also be used,

-                  but then the "startup" case/ now a negative sentinel has to be handled in a special way

-                  and further currently UL_mac,UL_mac0,UL_msu,UL_msu0 is not available as STL unsigned basops

-

-                 To make the PVQ search code work effciently we do:

-                         1. Always use near optimal norm_l based dynamic up-scaling of the correlation term,

-                             by analyzing the  accumulated correlation sofar.  (Rxy for k-1 pulses)

-                             and using a pre-analyzed maximum possible target value  max_xabs.

-                         2. Selectively use 16 or 32 bit representation of the energy term, depending on the pre-accumulated energy.

-                             further if the energy term Ryy needs more than 16 bits, we switch to a 32 bit energy representation

-                             and also a higher 32 bit precision for teh correlation Rxy and

-                             increase the precision in the distortion cross-multiplication calculations to near 64 bits.

-        */

-

-        /* Rxy_max=(k,*)= max( L_xy + 1*max_x_abs)                analysis needed for  near optimal L_xy normalization (corr, corrSq)    */

-        /* Ryy_max(k,*) = max(L_yy(k-1) + .5  + 1*max_amp_y(k-1)) analysis needed for energy (L_yy) precision selection when pulses > 127 , ( (127^2)*2 fits in Signed Word16) */

-        L_yy=L_shr(L_yy,1);   /* scale down by 2  for search loop  domain  */

+        L_yy=L_shr(L_yy,1);

         IF (sub(pulses,127)<=0 )

         {

             /* LC inner loop, enters here always for dimensions 6 and higher, and also sometimes for dimensions 1 .. 5  */

             /* ( if  high energy precision is inactive,  max_amp_y is not needed , no max_amp_y(k-1) update )           */

             FOR (k=pulse_tot; k<pulses; k++)

             {

-                L_yy = L_add(L_yy,1);  /* .5 added to energy for pulse_tot+1 */

+                L_yy = L_add(L_yy,1);

                 imax = one_pulse_search(dim, xabs,y,&pulse_tot,&L_xy,&L_yy,0, 0,max_xabs);

             }

         }

@@ -365,7 +293,7 @@

             /* First section with 32 bit energy inactive,   max_amp_y kept updated though    */

             FOR( k=pulse_tot; k<128; k++)

             {

-                L_yy        = L_add(L_yy,1);                            /* .5 added */

+                L_yy        = L_add(L_yy,1);

                 imax        = one_pulse_search(dim, xabs,y,&pulse_tot,&L_xy,&L_yy,0,0,max_xabs);

                 max_amp_y   = s_max(max_amp_y, y[imax]);

             }

@@ -373,7 +301,7 @@

             /* Second section with higher number of pulses, 32 bit energy precission adaptively selected, max_amp_y kept updated                */

             FOR( k=pulse_tot; k<pulses; k++)

             {

-                L_yy        = L_add(L_yy,1);                    /* .5 added                                                  */

+                L_yy        = L_add(L_yy,1);

                 en_margin   = norm_l(L_mac(L_yy,1, max_amp_y)); /* find max current energy "addition", margin,  ~ 2 ops      */

                 en_dn_shift = sub(16, en_margin);               /* calc. shift to lower byte for fixed use of extract_l      */

@@ -390,7 +318,7 @@

                 max_amp_y   = s_max(max_amp_y, y[imax]);

             }

         }

-        L_yy = L_shl(L_yy,1);  /*  yy= yy*2.0  */  /* compensate search loop analysis energy downshift by 1,

+        L_yy = L_shl(L_yy,1);                    /* compensate search loop analysis energy downshift by 1,

                                                    to make energy right for unit/inverse gain calculation */

     }

@@ -398,7 +326,7 @@

     L_isqrt        = L_deposit_l(0);

     IF( neg_gain != 0  )

     {

-        L_isqrt = Isqrt(L_shr(L_yy,1));      /* Note: one single gain factor  as in flt �s  not computed */

+        L_isqrt = Isqrt(L_shr(L_yy,1));      /* Note: one single gain factor as not computed */

     }

     shift_num     = norm_s(pulse_tot);                      /* account for max possible pulse amplitude in y,

diff -rwBu 26442_CR0017/c-code/lib_enc/range_enc_fx.c 26442_CR0018_CR0019/c-code/lib_enc/range_enc_fx.c

--- 26442_CR0017/c-code/lib_enc/range_enc_fx.c
2016-08-29 10:52:07.000000000 +0200

+++ 26442_CR0018_CR0019/c-code/lib_enc/range_enc_fx.c
2016-08-30 14:11:43.000000000 +0200

@@ -100,7 +100,6 @@

     Word16 bits;

     UWord16 over1, over2;

-    /*bits = 32 - log2_i(st->rc_range); */

     bits = add(norm_ul(st_fx->rc_range_fx), 1);

     mask = UL_lshr(0xffffffff, bits);

@@ -264,7 +263,6 @@

 {

     Word16 n;

-    /*n = log2_i(tot-1)+1; */

     n = sub(32, norm_ul(UL_subNsD(tot, 1)));

     IF (sub(n, 8) <= 0)

End code change 1
