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	Reason for change:
	When performing more testing using worst-case inputs, several issues were found. This includes:

·  A float/fixed  interoperability issue was detected in the HR HQ mode in case a PVQ MDCT-vector needs to be split into 7 subvectors.  Further an incorrect bit-stream location writing parameter was corrected for HVQ/PVQ-gain. Since the BASOP code is being changed and bug-fixed, the floating point code should also be updated to reduce the risk of BASOP/Float misalignment in the PVQ routines.
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·  Other smaller issues, as outlined below

	
	

	Summary of change:
	· PVQ code divisions have been corrected and perfectly aligned to BASOP code. PVQ code has been optimized resulting in lower complexity (average and peak WMOPS) at a small cost of table ROM usage (254 Word16).

· The misalignment of audio samples when feeding 16/32/48 kHz input into the encoder and forcing it to NB (-max_band nb) was corrected
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· Corrected a potential integer overflow in the ACELP/TCX classifier

· Corrected misalignment of ITF and de-interleaving in case of TCX5 between encoder and decoder. Affects SWB and FB operating points with bitrate >= 48 kbit/s

· Corrected several compiler warnings, where negative numbers where shifted to the left. This operation is in C undefined. 

· Removed absolute paths to WS2_32.lib from Visiual Studio Project File, to avoid build problems with systems not using the default path to the Microsoft SDKs
· Corrected a potential division by 0 in the Phase ECU module
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Start code change 1

diff -rwBu 26443_CR0014/c-code/Workspace_msvc/common.vcproj 26443_CR0015_CR0016/c-code/Workspace_msvc/common.vcproj

--- 26443_CR0014/c-code/Workspace_msvc/common.vcproj
2016-08-29 10:50:34.000000000 +0200

+++ 26443_CR0015_CR0016/c-code/Workspace_msvc/common.vcproj
2016-08-30 14:12:19.000000000 +0200

@@ -71,7 +71,7 @@

 


/>

 


<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"

 



AdditionalLibraryDirectories=""

 



SuppressStartupBanner="true"

@@ -155,7 +155,7 @@

 


/>

 


<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 26443_CR0014/c-code/lib_com/bitstream.c 26443_CR0015_CR0016/c-code/lib_com/bitstream.c

--- 26443_CR0014/c-code/lib_com/bitstream.c
2016-08-29 10:50:33.000000000 +0200

+++ 26443_CR0015_CR0016/c-code/lib_com/bitstream.c
2016-08-30 14:12:17.000000000 +0200

@@ -1032,8 +1032,10 @@

             if (st->bfi)

             {

                 st->core   = core_save;

-                st->bwidth = bwidth_save;

             }

+

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

+            st->bwidth = bwidth_save;

         }

     }

diff -rwBu 26443_CR0014/c-code/lib_com/cnst.h 26443_CR0015_CR0016/c-code/lib_com/cnst.h

--- 26443_CR0014/c-code/lib_com/cnst.h
2016-08-29 10:50:33.000000000 +0200

+++ 26443_CR0015_CR0016/c-code/lib_com/cnst.h
2016-08-30 14:12:17.000000000 +0200

@@ -317,7 +317,7 @@

     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 + MAX_PVQ_PUSH_IND ,

-    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,

@@ -824,7 +824,7 @@

 #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)

@@ -1623,7 +1623,11 @@

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

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

-#define SPLIT_COST                            1.5f          /* Cost parameter to control the number of splits */

+#define QUANTAQ3OFFSET                        1

+enum QuantaMode { NEAREST = 0, CONS };

+#define DS_INDEX_LINEAR_END                   21

+#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 26443_CR0014/c-code/lib_com/disclaimer.c 26443_CR0015_CR0016/c-code/lib_com/disclaimer.c

--- 26443_CR0014/c-code/lib_com/disclaimer.c
2016-08-29 10:50:33.000000000 +0200

+++ 26443_CR0015_CR0016/c-code/lib_com/disclaimer.c
2016-08-30 14:12:17.000000000 +0200

@@ -10,7 +10,7 @@

 {

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

-    fprintf(fPtr, "  EVS Codec (Floating Point) 3GPP TS26.443 Apr 12, 2016. Version 12.6.0 / 13.2.0\n");

+    fprintf(fPtr, "  EVS Codec (Floating Point) 3GPP TS26.443 Apr 12, 2016. Version 12.7.0 / 13.3.0\n");

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

     return 0;

diff -rwBu 26443_CR0014/c-code/lib_com/fine_gain_bits.c 26443_CR0015_CR0016/c-code/lib_com/fine_gain_bits.c

--- 26443_CR0014/c-code/lib_com/fine_gain_bits.c
2016-08-29 10:50:33.000000000 +0200

+++ 26443_CR0015_CR0016/c-code/lib_com/fine_gain_bits.c
2016-08-30 14:12:18.000000000 +0200

@@ -27,9 +27,10 @@

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

     {

-        bps = (short)((Rk[i] * (int)(32768.0f/sfmsize[i] + 0.5f)) >> 18);

+        bps = (short)(((int) Rk[i]*(int)fg_inv_tbl_fx[sfmsize[i]>>3])>>18) ;

         if (((sfmsize[i]*(bps+1)) << 3) - Rk[i] == 0)

         {

+            /* correct approx. division result, to obtain exact integer division output */

             bps++;

         }

         bps = min(7, bps);

diff -rwBu 26443_CR0014/c-code/lib_com/hq_tools.c 26443_CR0015_CR0016/c-code/lib_com/hq_tools.c

--- 26443_CR0014/c-code/lib_com/hq_tools.c
2016-08-29 10:50:33.000000000 +0200

+++ 26443_CR0015_CR0016/c-code/lib_com/hq_tools.c
2016-08-30 14:12:18.000000000 +0200

@@ -1721,14 +1721,8 @@

         }

         *ex = ey;

     }

-    if ( accX < 0)

-    {

-        expo = 30 - log2_i((unsigned int)(-accX));

-    }

-    else

-    {

-        expo = 30 - log2_i((unsigned int)accX);

-    }

+

+    expo = norm_l(accX); /* aligned to BASOP */

     *mx = accX << expo;

     *ex = *ex + expo - 1;

diff -rwBu 26443_CR0014/c-code/lib_com/hvq_pvq_bitalloc.c 26443_CR0015_CR0016/c-code/lib_com/hvq_pvq_bitalloc.c

--- 26443_CR0014/c-code/lib_com/hvq_pvq_bitalloc.c
2016-08-29 10:50:33.000000000 +0200

+++ 26443_CR0015_CR0016/c-code/lib_com/hvq_pvq_bitalloc.c
2016-08-30 14:12:18.000000000 +0200

@@ -119,7 +119,7 @@

     }

     else

     {

-        bit_cost = pulses2bits(band_len_harm[k_max],1);

+        QuantaPerDsDirac(band_len_harm[k_max], 1, hBitsN, &bit_cost);

     }

diff -rwBu 26443_CR0014/c-code/lib_com/modif_fs.c 26443_CR0015_CR0016/c-code/lib_com/modif_fs.c

--- 26443_CR0014/c-code/lib_com/modif_fs.c
2016-08-29 10:50:33.000000000 +0200

+++ 26443_CR0015_CR0016/c-code/lib_com/modif_fs.c
2016-08-30 14:12:18.000000000 +0200

@@ -38,6 +38,8 @@

     float mu_preemph;

     float mem_preemph;

     const Resampling_cfg *cfg_ptr;

+    short flag_low_order = 0;

+    short filt_len_tmp;

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

      * IIR filters for resampling to/from 8 kHz

@@ -68,6 +70,7 @@

         /* find config with NB 4kHz low-pass */

         if (nblp && (fin > 8000) && (fout == 12800))

         {

+            flag_low_order = 1;

             for (cfg_ptr++; (cfg_ptr->fin != 0) && !(cfg_ptr->fin == fin && cfg_ptr->fout == fout); cfg_ptr++)

             {

             }

@@ -147,11 +150,16 @@

     sigIn_ptr = signal + filt_len + plus_sample_in;

+    filt_len_tmp = filt_len;

+    if( flag_low_order )

+    {

+        filt_len_tmp = (filt_len + 1) >> 1;

+    }

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

     {

-        sigOut[i] = interpolation( sigIn_ptr, cfg_ptr->filter, frac, fac_num, filt_len );

+        sigOut[i] = interpolation( sigIn_ptr, cfg_ptr->filter, frac, fac_num, filt_len_tmp );

         frac = frac + fracstep;

         if ( frac >= fac_num )

Only in 26443_CR0014/c-code/lib_com: options.h~

diff -rwBu 26443_CR0014/c-code/lib_com/prot.h 26443_CR0015_CR0016/c-code/lib_com/prot.h

--- 26443_CR0014/c-code/lib_com/prot.h
2016-08-29 10:50:33.000000000 +0200

+++ 26443_CR0015_CR0016/c-code/lib_com/prot.h
2016-08-30 14:12:18.000000000 +0200

@@ -76,10 +76,9 @@

     const float x                           /* i  : input value of x   */

 );

-short log2_i(                               /* o  : integer logarithm2 of x */

-    const unsigned int x                    /* i  : input value of x        */

+short norm_ul(

+    unsigned int UL_var1

 );

-

 short sum_s(                                /* o  : sum of all vector elements            */

     const short *vec,                       /* i  : input vector                          */

     const short lvec                        /* i  : length of input vector                */

@@ -1662,7 +1661,7 @@

     float *E_part,

     short *bits_part,

     short *g_part,

-    short bits,

+    short qband,

     short *bits_left,

     float enr,

     short n,

@@ -1675,7 +1674,7 @@

     short *dim_part,

     short *bits_part,

     short *g_part,

-    short bits,

+    short qband,

     short *bits_left,

     short n,

     const short strict_bits

@@ -1711,10 +1710,7 @@

     const short core                       /* i  : core */

 );

-short log2_div(

-    short input_s,

-    short input_c

-);

+

 void srt_vec_ind (

     const short *linear,                   /* linear input */

@@ -1730,11 +1726,6 @@

 );

-short get_angle_res(

-    short dim,

-    short bits

-);

-

 unsigned int floor_sqrt_exact(

     unsigned int input

 );

@@ -5468,10 +5462,7 @@

     const unsigned int range                /* i: Range of range coder          */

 );

-short rc_get_bits_f2(                       /* o: Number of bits needed in Q3   */

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

-    const unsigned int range                /* i: Range of range coder          */

-);

+

 void rc_enc_init(

     Encoder_State *st,                      /* i/o: Encoder state       */

@@ -5581,25 +5572,119 @@

     const float gain                        /* i:   Gain                             */

 );

-short get_pulse(

-    const short x

+

+void rangeCoderFinalizationFBits(

+    short Brc,

+    unsigned int INTrc,

+    short *FBits

+);

+

+void bandBitsAdjustment(

+    short Brc,

+    unsigned int  INTrc,

+    short  Bavail,

+    short Nbands,

+    short D,

+    short L,

+    short Bband,

+    short Breserv,

+    short *Bband_adj,  /* o */

+    short *Brem,       /* o */

+    short *Breservplus /* o */

+) ;

+void conservativeL1Norm(

+    short L,

+    short Qvec,

+    short Fcons,

+    short Qavail,

+    short Qreserv,

+    short Dspec,

+    short *Dvec,        /*o*/

+    short *Qspare,      /*o*/

+    short *Qreservplus, /*o*/

+    short *Dspecplus    /*o*/

+);

+

+void NearOppSplitAdjustment(

+    short qband,

+    short qzero,

+    const short Qac,

+    const unsigned int  INTac,

+    short qglobal,

+    short FlagCons,

+    short Np,

+    short Nhead,

+    short Ntail,

+    short Nnear,

+    short Nopp,

+    short oppRQ3,

+    short *qnear,

+    short *qopp,

+    short *qglobalupd

+) ;

+void   dsDirac2Dirac(

+    short dsDiracIndex,

+    short *diracs

+);

+int intLimCDivPos(

+    int  NUM,

+    short DEN

+) ;

+

+int   intLimCDivSigned(

+    int   NUM,

+    short DEN

 );

-short bits2pulses(

-    const short N,

-    const short bits,

-    const short strict_bits

+

+short  shrtCDivSignedApprox(

+    const short  num,

+    const short  den

 );

-short pulses2bits(

-    const short N,

-    const short P

+void dsDiracPerQuanta(short  td,

+                      short  t_quanta,

+                      short  dsm,

+                      const unsigned char* const *frQuanta,

+                      short *DsIdx

+                     );

+void    QuantaPerDsDirac(

+    short td,

+    short  dsDiracIndex,

+    const unsigned char* const*  dimFrQuanta,

+    short *Quanta

 );

-short own_cos(

-    const short x

+void   Ratio_rQ3(

+    short opp,

+    short near,

+    short *result

 );

+void  obtainEnergyQuantizerDensity(

+    short L,

+    short R,

+    short *Density

+) ;

+

+void densityAngle2RmsProjDec(

+    short D,         /* i: density */

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

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

+    short *nearQ15,   /* o: */

+    short *oppRatioQ3 /* o: */

+) ;

+

+void densityAngle2RmsProjEnc (

+    short D,

+    short phiQ14uq,

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

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

+    short *nearQ15,

+    short *oppRatioQ3

+) ;

+

+

 void subband_gain_bits(

     const short *Rk,                        /* i  : bit allocation per band (Q3)*/

     const short N,                          /* i  : number of bands         */

diff -rwBu 26443_CR0014/c-code/lib_com/pvq_com.c 26443_CR0015_CR0016/c-code/lib_com/pvq_com.c

--- 26443_CR0014/c-code/lib_com/pvq_com.c
2016-08-29 10:50:33.000000000 +0200

+++ 26443_CR0015_CR0016/c-code/lib_com/pvq_com.c
2016-08-30 14:12:18.000000000 +0200

@@ -13,169 +14,296 @@

  * Local definitions

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

-#define OFFSET 21

-#define STEP   9

 typedef unsigned long long ui64_t;

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

- * own_cos()

- *

- *  Bit-exact cosine

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

-short own_cos(

-    const short x

+short  shrtCDivSignedApprox(

+    const short  num,

+    const short  den

 )

 {

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

-    int b;

+    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) towards zero is used */

+    if ( num < 0 )

+    {

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

+    }

+    return pool_part;

+}

-    b = a[0];

-    b = (a[1] + ((b * x) >> 16)) << 1;

-    b = a[2] + ((b * x) >> 15);

-    b = a[3] + ((b * x) >> 15);

+int intLimCDivPos( int  NUM,

+                   short DEN

+                 )

+{

+    int result;

-    return (short)b;

+    result = (int )(((ui64_t) (NUM << 1)* intLimCDivInvDQ31[DEN]) >> 32) ;

+

+    return result;

 }

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

- * get_angle_res()

- *

- *

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

+int   intLimCDivSigned( int   NUM,

+                        short DEN

+                      )

+{

+    int result;

+    int tmp_num;

+    tmp_num  = max(NUM,-NUM);

+    /*    result   = (int)sign(NUM)*intLimCDivPos(tmp_num, DEN); */

+    result =  (int)sign(NUM)*(int)(((ui64_t) (tmp_num << 1)* intLimCDivInvDQ31[DEN]) >> 32) ;

+    return result;

+}

+

+

+

-short get_angle_res(short dim, short bits)

+static void  nearProjQ15(

+    short  x,

+    short *result

+)

 {

-    short bits_min = 28;

-    short bits_max = 96;

+    int  NearProjC[4] = {0x00003a77, 0xffff9c52, 0x00000d57, 0x00007e5f};

+    int  P12, P3;

+

+    P12 = ((int)x * NearProjC[0] >> 16) + NearProjC[1];

+    P3 = ((int)x * P12 >> 14) + NearProjC[2];

+    *result =(short) (((int)x * P3 >> 15) + NearProjC[3]);

-    short angle_res, angle_bits;

+    return;

+}

-    angle_bits = min(bits-bits_max, (bits+(2*dim-1)*bits_min)/(2*dim-1));

-    angle_bits = min(56, angle_bits);

-    if (angle_bits<4)

+void obtainEnergyQuantizerDensity(

+    short L_in,

+    short R_in,

+    short *Density

+)

+{

+    int  Rnrg;

+    short den;

+    int  L, R;

+    L=L_in;

+    R=R_in;

+    den = (2*L -1) ;

+    if( den<=67)

     {

-        angle_res = 1;

+        Rnrg =  (int)(((ui64_t) (R << 1)* intLimCDivInvDQ31[den]) >> 32) ;

     }

     else

     {

-        angle_res = pow2_angle_res[angle_bits&0x7]>>(14-(angle_bits>>3));

-        angle_res = (angle_res+1)>>1<<1;

+        Rnrg = (R / den);

     }

+    Rnrg += 28;

-    return angle_res;

+    if ((R - 96 < 56) && (R - 96 < Rnrg))

+    {

+        Rnrg = R - 96;

+    }

+    else if (56 < Rnrg)

+    {

+        Rnrg = 56;

 }

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

- * get_pulse ()

- *

- *

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

+    Rnrg     = max(0, Rnrg);  /* _f table set to 1 for low Rnrg */

+    *Density = (short)obtainEnergyQuantizerDensity_f[Rnrg];

+    return ;

+}

-short get_pulse(

-    const short q

-)

-{

-    short s, m, k;

-    if (q <= OFFSET)

+void   dsDirac2Dirac(

+    short dsDiracIndex,

+    short *diracs

+)

     {

-        return q;

-    }

-    else

+    short dsHighIndex;

+    dsHighIndex = dsDiracIndex - DS_INDEX_LINEAR_END - 1;

+    *diracs     = dsDiracIndex;

+    if (dsDiracIndex > DS_INDEX_LINEAR_END)

     {

-        s = (short)((q - OFFSET)*(1.0f/STEP));

-        m = q - (OFFSET + s*STEP);

-        k = (255 >> (8-s)) << 1;

-

-        return min(KMAX, OFFSET + STEP*k + (1 << (s+1))*m);

+        *diracs = dsHighDiracsTab[dsHighIndex];

     }

+    return ;

 }

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

- * bits2pulses()

- *

- *

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

-short bits2pulses(

-    const short N,

-    const short bits,

-    const short strict_bits

+void dsDiracPerQuanta(short  td,

+                      short  t_quanta,

+                      short  dsm,

+                      const unsigned char* const *frQuanta,

+                      short *DsIdx

 )

 {

-    const unsigned char *tab;

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

+    const unsigned char *sv;

+    short nsv;

+    short t_quanta_o;

+    short dsIndex;

     short i;

-    tab = hBitsN[N];

-    low = 1;

-    high = tab[0];

-    B = bits - 1;

+    sv = frQuanta[td];

+    nsv = sv[0];

-    if (tab[high] <= B)

+    t_quanta_o = t_quanta - QUANTAQ3OFFSET;

+    if ( t_quanta_o >= sv[nsv] )

     {

-        q =  high;

+        *DsIdx = nsv;

+        return;

     }

-    else

+    if ( t_quanta_o <= sv[1] )

     {

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

+        *DsIdx = 1;

+        return ;

+    }

+    dsIndex = 1 << frQuanta[0][td];

+    ;

+    if (t_quanta_o > sv[nsv >> 1])

         {

-            mid = (low + high)>>1;

-

-            if (tab[mid] >= B)

+        dsIndex = nsv - dsIndex;  /*single op*/

+    }

+    for( i = frQuanta[0][td]-1; i >= 0; i--)

             {

-                high = mid;

+        /*

+        tmp_diff = (t_quanta_o > sv[dsIndex] );

+        dsIndex += ((tmp_diff<<1) - 1) << i;  */ /* clang warns for (neg)<<i  */

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

             }

-            else

+    dsIndex += (t_quanta_o > sv[dsIndex]);

+    dsIndex -= (dsIndex > 1);

+

+    if (dsm == CONS)

             {

-                low = mid;

+        *DsIdx = dsIndex;

+        return ;

             }

+    *DsIdx =  dsIndex + ((sv[dsIndex + 1] + sv[dsIndex]) < (t_quanta_o << 1)) ;

+    return;

         }

-        if (strict_bits || B - tab[low] <= tab[high] - B)

+void   QuantaPerDsDirac(

+    short td,

+    short  dsDiracIndex,

+    const unsigned char* const*  dimFrQuanta,

+    short *Quanta

+)

         {

-            q = low;

-        }

-        else

+    if ( !dsDiracIndex )

         {

-            q = high;

+        *Quanta = 0;

+        return;

         }

+    *Quanta = ((short) dimFrQuanta[td][dsDiracIndex]) + QUANTAQ3OFFSET ;

+    return ;

     }

-    return q;

-}

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

- * bits2pulses()

- *

- *

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

-short pulses2bits(

-    const short N,

-    const short P

+void conservativeL1Norm(

+    short L,

+    short Qvec,

+    short Fcons,

+    short Qavail,

+    short Qreserv,

+    short Dspec,

+    short *Dvec,        /*o*/

+    short *Qspare,      /*o*/

+    short *Qreservplus, /*o*/

+    short *Dspecplus    /*o*/

 )

 {

-    const unsigned char *tab;

-    short bits;

+    short Minit, Mprime;

+    short Qtestminus;

+    const unsigned char *frQuantaL;

-    tab = hBitsN[N];

+    frQuantaL    = hBitsN[L];

-    if (P == 0)

+    *Qreservplus = Qreserv + Qvec - QUANTAQ3OFFSET;

+

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

+    Mprime       = Minit;

+    do

+    {

+        Qtestminus = frQuantaL[Mprime];

+        *Qspare    = Qavail - Qtestminus;

+        Mprime     = Mprime - 1;

+    }

+    while ( Mprime >= 0 && *Qspare < QUANTAQ3OFFSET);

+

+    if (Mprime < 0)

+    {

+        *Qspare = Qavail + QUANTAQ3OFFSET;

+    }

+

+    dsDirac2Dirac(Mprime + 1,Dvec);

+

+    *Dspecplus    = Dspec + *Dvec;

+

+    *Qreservplus -= frQuantaL[Minit];

+

+    *Qspare      -= QUANTAQ3OFFSET;

+

+    return;

+}

+

+

+

+

+void bandBitsAdjustment(

+    short Brc,

+    unsigned int  INTrc,

+    short Bavail,

+    short Nbands,

+    short D,

+    short L,

+    short Bband,

+    short Breserv,

+    short *Bband_adj,  /* o */

+    short *Brem,       /* o */

+    short *Breservplus /* o */

+)

+{

+    int  Btemp;

+    short Bff ;

+    short Dtmp, tmp_short1 ,tmp_short2;

+

+    rangeCoderFinalizationFBits(Brc, INTrc,&Bff);

+

+    if (D < Nbands)

     {

-        bits = 0;

+        Dtmp  =  min(D, 3); /* avoid branch cost */

+        Btemp = intLimCDivSigned( Breserv-Bff, Dtmp);

+

+        *Breservplus = Bband + Breserv;

     }

     else

     {

-        bits = tab[P] + 1;

+        Btemp        = 0;

+        *Breservplus = Bband + Bff;

     }

-    return bits;

+    *Bband_adj = Bband;

+    tmp_short1 = L * 80;

+    if ( tmp_short1 < Bband )

+    {

+        *Bband_adj = tmp_short1;

 }

+    tmp_short1 = Bavail - Bff;

+    tmp_short2 = *Bband_adj + Btemp ;

+

+    *Bband_adj = tmp_short2;

+    if ( tmp_short1 < tmp_short2 )

+    {

+        *Bband_adj = tmp_short1 ;

+    }

+    if (*Bband_adj < 0)

+    {

+        *Bband_adj = 0;

+    }

+    *Brem = Bavail - Bff;

+}

+

+

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

  * local_norm_s()

@@ -218,38 +346,22 @@

 }

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

- * log2_div()

- *

- *  Logarithm of division

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

-short  log2_div(        /* o : Log2 of division, Q11 */

-    short input_s,      /* i : Numerator         Q15 */

-    short input_c       /* i : Denominator       Q15 */

+

+static short  Ratio_base2Q11(        /* o : ,  Q11 */

+    short opp,                       /* i :    Q15 */

+    short 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 = local_norm_s(input_s );    /* exponent*/

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

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

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

-    ms  = input_s << ns;   /* mantissa */

-    mc  = input_c << nc;   /* mantissa */

+    ms  = opp << ns;   /* mantissa */

+    mc  = 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 */

@@ -261,6 +372,143 @@

     return result;

 }

+void    Ratio_rQ3(

+    short opp,

+    short near,

+    short *result

+)

+{

+    short  tmp = 128;

+    tmp  +=  Ratio_base2Q11(opp, near);

+    *result = (tmp >> 8);

+    return ;

+}

+

+

+

+

+

+void densityAngle2RmsProjDec(

+    short  D,         /* i: density */

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

+

+    short *oppQ15,    /* o: */

+    short *nearQ15,   /* o: */

+    short *oppRatioQ3 /* o: */

+)

+{

+    short phiQ14q;

+    int   L_2xPhiQ14q;

+    short oppTail, nearTail;

+    phiQ14q = intLimCDivPos( labs(indexphi)<<13,D>>1);

+    if ( (0xFFFe&D)  == 0 )  /* even  -> positive,  odd -> 0 */

+    {

+        phiQ14q = 1 << 13; /* one op */

+    }

+#define  C_TOP             ((1 << 14) - (1 << 6))

+#define  C_BOT             (1 << 6)

+#define  C_SHRT_MAXABS     (1L << 15)

+#define  C_SHRT_MAX_POS    ((1 << 15) - 1)

+#define  C_Q14_MAX         (1<<14)

+

+    oppTail  = phiQ14q >= C_TOP;

+    nearTail = phiQ14q < C_BOT;

+    if (!(oppTail || nearTail))

+    {

+        L_2xPhiQ14q = 2*(int)phiQ14q;

+        nearProjQ15( (short)(C_SHRT_MAXABS - L_2xPhiQ14q )  , oppQ15 );

+        nearProjQ15(phiQ14q << 1, nearQ15 );

+        Ratio_rQ3(*oppQ15, *nearQ15,oppRatioQ3 );

+    }

+    else

+    {

+        *oppRatioQ3 = (1 - 2*nearTail)*C_Q14_MAX ;

+        *oppQ15     = oppTail * C_SHRT_MAX_POS;

+        *nearQ15    = nearTail * C_SHRT_MAX_POS;

+    }

+#undef   C_TOP

+#undef   C_BOT

+#undef   C_SHRT_MAXABS

+#undef   C_SHRT_MAX_POS

+#undef   C_Q14_MAX

+    return;

+}

+

+void densityAngle2RmsProjEnc

+(

+    short D,

+    short phiQ14uq,

+    short *indexphi,

+    short *oppQ15,

+    short *nearQ15,

+    short *oppRatioQ3

+)

+{

+

+#define C_MAX13 (1L << 13)

+    *indexphi = ((int)D * phiQ14uq + C_MAX13 ) >> 14;

+#undef C_MAX13

+

+    if( (0xFFFE&D) == 0 )

+    {

+        *indexphi = -1; /* one op */

+    }

+    densityAngle2RmsProjDec(D, *indexphi, oppQ15, nearQ15, oppRatioQ3);

+    return;

+}

+

+void NearOppSplitAdjustment(

+    short qband,

+    short qzero,

+    const short Qac,

+    const unsigned int  INTac,

+    short qglobal,

+    short FlagCons,

+    short Np,

+    short Nhead,

+    short Ntail,

+    short Nnear,

+    short Nopp,

+    short oppRQ3,

+    short *qnear,

+    short *qopp,

+    short *qglobalupd

+)

+{

+    short qac, qskew,  qboth, QIb;

+    int  QIa, L_QIb, qnum;

+    short qmin, qavg, Midx;

+

+    rangeCoderFinalizationFBits(Qac, INTac, &qac);

+    qboth = qband - (qac - qzero);

+    qskew = 0; /* skew calc code  */

+    if(Nhead > 1)

+    {

+        qavg = intLimCDivSigned(qboth, Np);

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

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

+

+        qskew = qavg - qmin;

+        qskew = max(0, qskew);

+    } /* end of skew calc code*/

+

+    QIa = intLimCDivPos(Nopp, Nnear) + 1;

+    qnum = qband + qzero - qac - qskew - Nopp * (int)oppRQ3;

+    L_QIb = 0;

+    if( qnum > 0 )

+    {

+        L_QIb = intLimCDivPos(qnum, QIa);

+    }

+    QIb    = (short) min(32767L,L_QIb); /* saturate, L_QIb >= 0  */

+    *qnear = QIb;

+    if(  QIb > qboth )

+    {

+        *qnear = qboth; /*single op*/

+    }

+    *qopp       =  qboth   - *qnear;

+    *qglobalupd =  qglobal - (qac - qzero);

+    return;

+}

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

  * apply_gain()

@@ -446,8 +694,8 @@

 {

     unsigned int UL_tmp;

-    /* *exp = norm_ul(UL_val);*/

-    *exp = 31 - log2_i(UL_val);

+

+    *exp = norm_ul(UL_val);  /* aligned to BASOP */

     UL_tmp = UL_val << (*exp);   /* Q32*/

     *exp = 32 + 31 - *exp;

diff -rwBu 26443_CR0014/c-code/lib_com/range_com.c 26443_CR0015_CR0016/c-code/lib_com/range_com.c

--- 26443_CR0014/c-code/lib_com/range_com.c
2016-08-29 10:50:33.000000000 +0200

+++ 26443_CR0015_CR0016/c-code/lib_com/range_com.c
2016-08-30 14:12:18.000000000 +0200

@@ -20,34 +20,53 @@

     const unsigned int range        /* i: Range of range coder          */

 )

 {

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

+    short tmp;

+    tmp =   N + 2 + norm_ul(range);  /* aligned to BASOP */

+    return tmp;

 }

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

- * rc_get_bits_f2()

- *

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

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

-short rc_get_bits_f2(               /* o: Number of bits needed in Q3   */

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

-    const unsigned int range        /* i: Range of range coder          */

+void rangeCoderFinalizationFBits(

+    short Brc,

+    unsigned int INTrc,

+    short *FBits

 )

 {

-    unsigned int r;

-    short i, k, n;

+    unsigned int   Bq15, UL_tmp;

+    unsigned short Bq15ui16, B, E;

+    short k;

+

+    B =  30 - norm_ul(INTrc);  /* aligned to BASOP */

+

+

+#define RCF_INIT_SHIFTp1        (RCF_INIT_SHIFT+1)

+#define RCF_FINALIZE_LIMIT      ((1L << 16) - 1)

+    *FBits = (Brc + 32) * 8;

-    n = log2_i(range) - 1;

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

+    Bq15 = 0;

+    k = B - RCF_INIT_SHIFT;

+    if (k >= 0 )

+    {

+        Bq15 = INTrc >> ( k ); /* single op */

+    }

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

+    E = 2;

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

     {

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

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

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

-        r >>= k;

+        Bq15ui16 = Bq15 >> (E & 1);

+        UL_tmp   = (unsigned int)Bq15ui16;

+        Bq15     = (UL_tmp * Bq15ui16) >> RCF_INIT_SHIFTp1 ;

+        E = 2*B;

+        if( Bq15 > RCF_FINALIZE_LIMIT )

+        {

+            E++;

+        }

+        B = E;

     }

+    *FBits -= B;

+#undef RCF_INIT_SHIFTp1

+#undef RCF_FINALIZE_LIMIT

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

+    return;

 }

diff -rwBu 26443_CR0014/c-code/lib_com/rom_com.c 26443_CR0015_CR0016/c-code/lib_com/rom_com.c

--- 26443_CR0014/c-code/lib_com/rom_com.c
2016-08-29 10:50:33.000000000 +0200

+++ 26443_CR0015_CR0016/c-code/lib_com/rom_com.c
2016-08-30 14:12:18.000000000 +0200

@@ -1264,6 +1264,8 @@

     -0.00163197f, -0.00183843f, -0.00191018f, -0.00187107f, -0.00174574f,

     -0.00155856f, -0.00133271f, -0.00108939f, -0.00084707f, -0.00062106f,

     -0.00042304f, -0.00026095f, -0.00013888f, -0.00005723f, -0.00001296f,

+    -0.00000000f, -0.00000000f, -0.00000000f, -0.00000000f, -0.00000000f,

+    -0.00000000f,

     -0.00000000f

 };

@@ -1363,9 +1365,9 @@

     {  48000, 32000,  2,        filter_LP3_90H,       L_FILT48k,          0           },

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

-    {  16000, 12800,  12,       filter_LP24_90H,     L_FILT16k/2,         0           },

-    {  32000, 12800,  6,        filter_LP24_90H,     L_FILT32k/2,         0           },

-    {  48000, 12800,  4,        filter_LP24_90H,     L_FILT48k/2,         0           },

+    {  16000, 12800,  12,       filter_LP24_90H,     L_FILT16k,           0           },

+    {  32000, 12800,  6,        filter_LP24_90H,     L_FILT32k,           0           },

+    {  48000, 12800,  4,        filter_LP24_90H,     L_FILT48k,           0           },

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

 };

@@ -14066,9 +14068,58 @@

 {

     5,    55,   103,   147,   187,   224

 };

+

+const short dsHighDiracsTab[PVQ_MAX_BAND_SIZE - DS_INDEX_LINEAR_END ] =

+{

+    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 ]=

 {

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

+    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,

@@ -14083,6 +14134,24 @@

     hBitsMinus1_N60,   hBitsMinus1_N61,   hBitsMinus1_N62,   hBitsMinus1_N63,   hBitsMinus1_N64,

 };

+const short lim_neg_inv_tbl_fx[MAX_SPLITS  + 1 ] =

+{

+    /* 1    =   optimized inv_tbl_fx constant for div by 1,  Q15 */

+    /* 2-10 =   negated  inv_tbl_fx  Q15*/

+    0,

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

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

+};

+

+const short fg_inv_tbl_fx [HQ_MAX_BAND_LEN/8 + 1 ] =

+{

+    /* i/8 , slice of inv_tbl_fx , Q15 */

+    0,

+    4096, 2048, 1366, 1024, 820, 683,

+    586,   512,  456,  410, 373, 342

+} ;

+

+

 const unsigned int  exactdivodd[ODD_DIV_SIZE] =

 {

     /*     exactdivodd[0]=1/1,exactdivodd[1]=1/3  , exactdivodd[n]=1/(2*n+1),  exactdivodd[47]=1/95 ) */

diff -rwBu 26443_CR0014/c-code/lib_com/rom_com.h 26443_CR0015_CR0016/c-code/lib_com/rom_com.h

--- 26443_CR0014/c-code/lib_com/rom_com.h
2016-08-29 10:50:33.000000000 +0200

+++ 26443_CR0015_CR0016/c-code/lib_com/rom_com.h
2016-08-30 14:12:18.000000000 +0200

@@ -779,7 +779,11 @@

 extern const unsigned char hBitsMinus1_N63[6];

 extern const unsigned char hBitsMinus1_N64[6];

 extern const unsigned char* const hBitsN[65];

-

+extern const short dsHighDiracsTab[43];

+extern const unsigned int intLimCDivInvDQ31[68];

+extern const unsigned char obtainEnergyQuantizerDensity_f[57];

+extern const short lim_neg_inv_tbl_fx[11];

+extern const short fg_inv_tbl_fx[13] ;

 /* functions and tables for pvq_indexing */

 extern const unsigned int exactdivodd[ODD_DIV_SIZE] ;

diff -rwBu 26443_CR0014/c-code/lib_com/tcq_position_arith.c 26443_CR0015_CR0016/c-code/lib_com/tcq_position_arith.c

--- 26443_CR0014/c-code/lib_com/tcq_position_arith.c
2016-08-29 10:50:33.000000000 +0200

+++ 26443_CR0015_CR0016/c-code/lib_com/tcq_position_arith.c
2016-08-30 14:12:18.000000000 +0200

@@ -704,7 +704,7 @@

     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 saturation of pow2 result  */

     pulses = min( p_est, MAX_PULSES );

diff -rwBu 26443_CR0014/c-code/lib_com/tools.c 26443_CR0015_CR0016/c-code/lib_com/tools.c

--- 26443_CR0014/c-code/lib_com/tools.c
2016-08-29 10:50:33.000000000 +0200

+++ 26443_CR0015_CR0016/c-code/lib_com/tools.c
2016-08-30 14:12:18.000000000 +0200

@@ -58,34 +58,29 @@

     return (float)(log(x)/log(2.0f));

 }

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

- * log2_i()

- *

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

-

-short log2_i(                 /* o  : integer logarithm2 of x */

-    const unsigned int x      /* i  : input value of x        */

-)

+short norm_ul( unsigned int UL_var1)

 {

-    unsigned int v;

-    unsigned int mask[] = {0x2, 0xc, 0xf0, 0xff00, 0xffff0000};

-    short shift[] = {1, 2, 4, 8, 16};

-    short i, r;

+    short  var_out;

-    v = x;

-    r = 0;

-    for (i = 4; i >= 0; i--)

+    if (UL_var1 == 0)

     {

-        if (v & mask[i])

+        var_out = 0;

+    }

+    else

         {

-            v >>= shift[i];

-            r |= shift[i];

+        for (var_out = 0; UL_var1 < (unsigned int) 0x80000000U; var_out++)

+        {

+            UL_var1 <<= 1;

         }

     }

-

-    return r;

+    BASOP_CHECK();

+    return (var_out);

 }

+

+

+

+

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

  * sum_s()

  * sum_f()

diff -rwBu 26443_CR0014/c-code/lib_dec/FEC_HQ_phase_ecu.c 26443_CR0015_CR0016/c-code/lib_dec/FEC_HQ_phase_ecu.c

--- 26443_CR0014/c-code/lib_dec/FEC_HQ_phase_ecu.c
2016-08-29 10:50:33.000000000 +0200

+++ 26443_CR0015_CR0016/c-code/lib_dec/FEC_HQ_phase_ecu.c
2016-08-30 14:12:18.000000000 +0200

@@ -510,13 +510,23 @@

 {

     float posi, y1, y2,y3,y3_y1,y2i;

     /* Seek the extrema of the parabola P(x) defined by 3 consecutive points so that P([-1 0 1]) = [y1 y2 y3] */

+    float ftmp_den1,ftmp_den2;

     y1 = y[0];

     y2 = y[1];

     y3 = y[2];

     y3_y1 = y3-y1;

-    y2i = -0.125f * SQR(y3_y1) / (y1+y3-2*y2)+y2;

+    ftmp_den1 =   (y1+y3-2*y2);

+    ftmp_den2 =   (4*y2 - 2*y1 - 2*y3);

+

+    if( ftmp_den2==0.0f  || ftmp_den1==0.0f )

+    {

+        return (0.0f);  /* early exit with left-most value */

+    }

+

+    y2i = -0.125f * SQR(y3_y1) /(ftmp_den1) + y2;

     /* their corresponding normalized locations */

-    posi = y3_y1/(4*y2 - 2*y1 - 2*y3);

+    posi = y3_y1/(ftmp_den2);

+

     /* Interpolated maxima if locations are not within [-1,1], calculated extrema are ignored */

     if (posi >= 1.0f  || posi <= -1.0f)

     {

diff -rwBu 26443_CR0014/c-code/lib_dec/dec_tcx.c 26443_CR0015_CR0016/c-code/lib_dec/dec_tcx.c

--- 26443_CR0014/c-code/lib_dec/dec_tcx.c
2016-08-29 10:50:33.000000000 +0200

+++ 26443_CR0015_CR0016/c-code/lib_dec/dec_tcx.c
2016-08-30 14:12:18.000000000 +0200

@@ -693,55 +693,6 @@

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

-

-    if( (L_frame == st->L_frame >> 1) && st->tcxonly )

-    {

-        int L = L_frameTCX;

-        if( (tcx_cfg->fIsTNSAllowed && fUseTns != 0 && bfi!= 1) || (L_spec > L_frameTCX) )

-        {

-            L = L_spec;

-        }

-        tcxInvertWindowGrouping( tcx_cfg, xn_buf, x, L, fUseTns, st->last_core, index, frame_cnt, bfi );

-    }

-

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

-     * Temporal Noise Shaping Synthesis                          *

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

-    if( tcx_cfg->fIsTNSAllowed && fUseTns != 0 && bfi!= 1 )

-    {

-        /* Apply TNS to get the reconstructed signal */

-

-        SetTnsConfig(tcx_cfg, L_frame_glob == st->L_frame, (st->last_core == ACELP_CORE) && (frame_cnt == 0));

-

-        ApplyTnsFilter(tcx_cfg->pCurrentTnsConfig, &tnsData, x, 0);

-

-        if ((L_frame == st->L_frame >> 1) && (st->tcxonly))

-        {

-            if ((tcx_cfg->tcx_last_overlap_mode != FULL_OVERLAP) ||

-                    ((tcx_cfg->tcx_curr_overlap_mode == FULL_OVERLAP) && (frame_cnt == 0) && (index == 0)) )

-            {

-                const int L_win = tcx_cfg->tnsConfig[0][0].iFilterBorders[0] >> 1;

-                /* undo rearrangement of LF sub-window lines for TNS synthesis filtering */

-                if (L_frameTCX > 2*L_win)

-                {

-                    const int L_win2 = L_frameTCX >> 1;

-                    mvr2r( x + L_win + 8, x + L_win2 + 8, L_win - 8 );

-                    mvr2r( x + 8, x + L_win2, 8 );

-                    mvr2r( x + 16, x + 8, L_win - 8 );

-                    set_zero( x + L_win, L_win2 - L_win );

-                    set_zero( x + L_win2 + L_win, L_win2 - L_win );

-                }

-                else

-                {

-                    mvr2r(x+8, xn_buf, L_win );

-                    mvr2r( xn_buf, x+L_win, 8 );

-                    mvr2r( xn_buf+8, x+8, L_win-8 );

-                }

-

-            }

-        }

-    }

-

     if( st->igf )

     {

         int proc = st->hIGFDec.flatteningTrigger;

@@ -792,6 +743,55 @@

         }

     }

+    if( (L_frame == st->L_frame >> 1) && st->tcxonly )

+    {

+        int L = L_frameTCX;

+        if( (tcx_cfg->fIsTNSAllowed && fUseTns != 0 && bfi!= 1) || (L_spec > L_frameTCX) )

+        {

+            L = L_spec;

+        }

+        tcxInvertWindowGrouping( tcx_cfg, xn_buf, x, L, fUseTns, st->last_core, index, frame_cnt, bfi );

+    }

+

+    /*-----------------------------------------------------------*

+     * Temporal Noise Shaping Synthesis                          *

+     *-----------------------------------------------------------*/

+    if( tcx_cfg->fIsTNSAllowed && fUseTns != 0 && bfi!= 1 )

+    {

+        /* Apply TNS to get the reconstructed signal */

+

+        SetTnsConfig(tcx_cfg, L_frame_glob == st->L_frame, (st->last_core == ACELP_CORE) && (frame_cnt == 0));

+

+        ApplyTnsFilter(tcx_cfg->pCurrentTnsConfig, &tnsData, x, 0);

+

+        if ((L_frame == st->L_frame >> 1) && (st->tcxonly))

+        {

+            if ((tcx_cfg->tcx_last_overlap_mode != FULL_OVERLAP) ||

+                    ((tcx_cfg->tcx_curr_overlap_mode == FULL_OVERLAP) && (frame_cnt == 0) && (index == 0)) )

+            {

+                const int L_win = tcx_cfg->tnsConfig[0][0].iFilterBorders[0] >> 1;

+                /* undo rearrangement of LF sub-window lines for TNS synthesis filtering */

+                if (L_frameTCX > 2*L_win)

+                {

+                    const int L_win2 = L_frameTCX >> 1;

+                    mvr2r( x + L_win + 8, x + L_win2 + 8, L_win - 8 );

+                    mvr2r( x + 8, x + L_win2, 8 );

+                    mvr2r( x + 16, x + 8, L_win - 8 );

+                    set_zero( x + L_win, L_win2 - L_win );

+                    set_zero( x + L_win2 + L_win, L_win2 - L_win );

+                }

+                else

+                {

+                    mvr2r(x+8, xn_buf, L_win );

+                    mvr2r( xn_buf, x+L_win, 8 );

+                    mvr2r( xn_buf+8, x+8, L_win-8 );

+                }

+

+            }

+        }

+    }

+

+

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

      * Prepare OLA buffer after waveadjustment.                  *

      * Compute inverse MDCT of x[].                              *

diff -rwBu 26443_CR0014/c-code/lib_dec/pvq_core_dec.c 26443_CR0015_CR0016/c-code/lib_dec/pvq_core_dec.c

--- 26443_CR0014/c-code/lib_dec/pvq_core_dec.c
2016-08-29 10:50:34.000000000 +0200

+++ 26443_CR0015_CR0016/c-code/lib_dec/pvq_core_dec.c
2016-08-30 14:12:18.000000000 +0200

@@ -12,7 +13,8 @@

 static short get_pvq_splits( Decoder_State *st, const short band_bits, const short sfmsize, short *bits );

-/* Decode band with PVQ */

+static  void densitySymbolIndexDecode(Decoder_State *st,  short density, short  opp_sz, short  near_sz,short *index_phi);

+

 static void pvq_decode_band(

     Decoder_State *st,

     short *pulse_vector,

@@ -24,9 +26,7 @@

     const short strict_bits

 )

 {

-    short K_val, K_idx;

-    short used_bits;

-

+    short K_val;

     short j, Np;

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

     short pool_tot, pool_part, dim_parts;

@@ -39,7 +39,7 @@

     Np = get_pvq_splits(st, band_bits, sfmsize, &split_bit);

     band_bits_tot = band_bits - split_bit;

-    dim_parts = (short) floor(sfmsize/Np);

+    dim_parts = intLimCDivPos( (int)sfmsize,Np) ;

     set_s(dim_part,dim_parts,Np-1);

     dim_part[Np-1] = sfmsize-dim_parts*(Np-1);

@@ -49,7 +49,6 @@

         part_start[j] = part_start[j-1] + dim_part[j-1];

     }

-    /* Decode energies */

     set_s( g_part_s, -32768, Np );

     if( Np > 1 )

     {

@@ -73,29 +72,13 @@

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

     {

         js = idx_sort[Np-1-j];

-        pool_part = pool_tot / (Np-j);

-        bits_part[js] = max(0, min(bits_part[js]+pool_part, 256)); /* limit of 32 bits */

-

-        /* Determine number of pulses */

-        K_idx = bits2pulses(dim_part[js], bits_part[js], strict_bits );

-        used_bits = pulses2bits(dim_part[js], K_idx);

-

-        *bits_left -= used_bits;

-        pool_tot += bits_part[js] - used_bits;

-

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

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

-        {

-            *bits_left += used_bits;

-            K_idx--;

-            used_bits = pulses2bits(dim_part[js], K_idx);

-            *bits_left -= used_bits;

-        }

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

+        bits_part[js] = max(0, min(bits_part[js]+pool_part, 256));

-        if( K_idx!=0 )

+        conservativeL1Norm(dim_part[js],bits_part[js], strict_bits, *bits_left, pool_tot , *npulses,   /* inputs */

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

+        if( K_val >= 1 )

         {

-            K_val = get_pulse(K_idx);

-            *npulses += K_val;

             pvq_decode(st, coefs_quant + part_start[js], pulse_vector + part_start[js], K_val, dim_part[js], g_part[js]);

         }

         else

@@ -123,17 +106,16 @@

 )

 {

     short i, j;

-    short band_bits, rc_bits, bits_left;

-    short bit_adj, bit_pool = 0;

+    short band_bits, bits_left;

+    short bit_pool = 0;

     short coded_bands, bands_to_code;

-    short bits;

+    short curr_bits;

     short R_sort[NB_SFM]; /*Q3*/

     short is, i_sort[NB_SFM];

     short strict_bits;

     rc_dec_init(st, pvq_bits);

-    bits = (pvq_bits - RC_BITS_RESERVED)<<3;

-

+    curr_bits = (pvq_bits - RC_BITS_RESERVED)<<3;

     bands_to_code = 0;

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

     {

@@ -163,19 +145,8 @@

         is = i_sort[i];

         if(R[is] > 0)

         {

-            /* Bit allocation adjustment */

-            rc_bits = (rc_get_bits_f2(st->rc_num_bits, st->rc_range));

-            bits_left = bits - rc_bits;

-

-            if (coded_bands > 0)

-            {

-                bit_pool -= rc_bits;

-            }

-

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

-            band_bits = (short) min(sfmsize[is]*MAX_PVQ_BITS_PER_COEFFICIENT,R[is]);

-            band_bits = band_bits + bit_adj;

-            band_bits = max(0,min(bits_left,band_bits));

+            bandBitsAdjustment(st->rc_num_bits, st->rc_range, curr_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( st, &pulse_vector[sfm_start[is]], &npulses[is],

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

@@ -183,7 +154,6 @@

             /* Updates */

             coded_bands++;

-            bit_pool += R[is] + rc_bits;

         }

         else

         {

@@ -273,27 +243,18 @@

     short *dim_part,

     short *bits_part,

     short *g_part,

-    short bits,

+    short qband,

     short *bits_left,

     short dim,

     const short strict_bits

 )

 {

     short res;

-    short alpha = 0;

-    short res1, res2;

-    long tmp1;

-    short tmp2;

     short i, l_Np, r_Np;

     short l_bits, r_bits, l_dim, r_dim;

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

-    int sym_freq = 1, cum_freq = 0, tot, dec_freq;

-    short offset, rc_bits, used_bits;

-    short K_idx;

-    short avg_bits;

-    short dim_min, bit_diff, bit_min;

-    short angle;

-

+    short il, ir;

+    short oppRQ3, qzero;

+    short index_phi=-1;

     l_Np = Np>>1;

     r_Np = Np-l_Np;

@@ -305,12 +266,70 @@

     }

     r_dim = dim - l_dim;

-    res = get_angle_res(dim, bits);

+    obtainEnergyQuantizerDensity( dim, qband, &res);

+    rangeCoderFinalizationFBits(st->rc_num_bits, st->rc_range, &qzero);

+    densitySymbolIndexDecode( st,  res, r_dim, l_dim, &index_phi);

+    densityAngle2RmsProjDec(res, index_phi, &ir,&il, &oppRQ3);

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

+    {

+        g_part[i] = ((int)g_part[i] * il + 16384) >> 15;

+    }

+

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

+    {

+        g_part[i] = ((int)g_part[i] * ir + 16384) >> 15;

+    }

-    rc_bits = (rc_get_bits_f2(st->rc_num_bits, st->rc_range));

-    if (res!=1)

+    NearOppSplitAdjustment( qband, qzero, st->rc_num_bits, st->rc_range,  *bits_left,

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

+                            l_dim, r_dim, oppRQ3,

+                            &l_bits, &r_bits, bits_left);

+    if(l_Np > 1)

     {

+        decode_energies( st, l_Np, dim_part, bits_part, g_part, l_bits, bits_left, l_dim, strict_bits );

+    }

+    else

+    {

+        bits_part[0] = l_bits;

+    }

+

+    if(r_Np > 1)

+    {

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

+    }

+    else

+    {

+        bits_part[1] = r_bits;

+    }

+    return;

+}

+

+

+static  void densitySymbolIndexDecode(Decoder_State *st,

+                                      short density,

+                                      short  opp_sz,

+                                      short  near_sz,

+                                      short *index_phi

+                                     )

+{

+

+    long  tmp1;

+    short tmp2 ;

+    int sym_freq = 1, cum_freq = 0, tot, dec_freq;

+    short angle , c ;

+    short res1, res2, res_c, res_alpha;

+    short res=density;

+    short r_dim =opp_sz;

+    short l_dim =near_sz;

+    short alpha ;

+

+    if( (0xFFFE&density) == 0 )

+    {

+        /* odd density exit */

+        *index_phi = -1;

+        return;

+    }

         angle = atan2_fx(SQRT_DIM_fx[r_dim], SQRT_DIM_fx[l_dim]);

         angle = shl(angle, 1);

         angle = mult_r(angle, 20861);

@@ -348,11 +367,10 @@

                 res1 = res+1;

                 res2 = 2*res+1;

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

-                tmp2 = (short)floor_sqrt_exact((unsigned int) tmp1 ); /* floor */

-                /* convert to ceil */

+            tmp2 = (short)floor_sqrt_exact((unsigned int) tmp1 );

                 if(tmp2*tmp2 != tmp1)

                 {

-                    tmp2++;

+                tmp2++;   /* convert to ceil */

                 }

                 alpha = (c*(2*res+1)+1-tmp2)/(2*c);

@@ -362,87 +380,9 @@

                 cum_freq = tot -(res+1) - res_alpha*(res_alpha+1)*c + alpha;

             }

         }

-

         rc_dec_update(st, cum_freq, sym_freq);

-        alpha = (int)alpha*16384/res;

-    }

-    else

-    {

-        alpha = 8192;

-    }

-

-    used_bits = (rc_get_bits_f2(st->rc_num_bits, st->rc_range)) - rc_bits;

-

-    bits -= used_bits;

-    *bits_left -= used_bits;

-

-    if (alpha == 0)

-    {

-        il = 32767;

-        ir = 0;

-        offset = -16384;

-    }

-    else if (alpha == 16384)

-    {

-        il = 0;

-        ir = 32767;

-        offset = 16384;

-    }

-    else

-    {

-        il = own_cos(alpha<<1);

-        ir = own_cos((16384-alpha)<<1);

-        offset = (log2_div(ir,il)+128)>>8;

-    }

-

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

-    {

-        g_part[i] = ((int)g_part[i] * il + 16384) >> 15;

-    }

-

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

-    {

-        g_part[i] = ((int)g_part[i] * ir + 16384) >> 15;

-    }

-

-    dim_min = dim_part[0];

-    if(dim_min > 1)

-    {

-        avg_bits = bits/Np;

-        K_idx = bits2pulses(dim_part[Np-1], avg_bits, strict_bits );

-        bit_min = pulses2bits(dim_min, K_idx);

-

-        bit_diff = avg_bits - bit_min;

-        bit_diff = max(0,bit_diff);

-    }

-    else

-    {

-        bit_diff = 0;

-    }

-

-    l_bits = max(0, min(bits, (bits-r_dim*offset-bit_diff)/(r_dim/l_dim+1)));

-

-    r_bits = bits-l_bits;

-

-    if(l_Np > 1)

-    {

-        decode_energies( st, l_Np, dim_part, bits_part, g_part, l_bits, bits_left, l_dim, strict_bits );

-    }

-    else

-    {

-        bits_part[0] = l_bits;

-    }

-

-    if(r_Np > 1)

-    {

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

-    }

-    else

-    {

-        bits_part[1] = r_bits;

-    }

-

+    *index_phi = alpha;

     return;

 }

@@ -463,8 +403,11 @@

     short Np;

     unsigned int flag;

-    Np = max(1,(short) ceil(band_bits/((32+SPLIT_COST)*8)));

-

+    Np = (short)(intLimCDivPos( (int)band_bits, 67)>>2);

+    if  (band_bits - 268*Np != 0 || Np == 0 ) /* L_msu */

+    {

+        Np++;            /* ceil */

+    }

     *bits = 0;

     if ( Np < MAX_SPLITS && (band_bits - (8*sfmsize * THR_ADD_SPLIT ) > 0))

     {

@@ -476,7 +419,6 @@

         }

     }

-    /* Check constraints for number of segments */

     Np = max(Np, (short)(ceil((float)sfmsize/PVQ_MAX_BAND_SIZE)));

     Np = min(MAX_SPLITS, Np);

     Np = min((short)floor((float)sfmsize/MIN_BAND_SIZE), Np);

diff -rwBu 26443_CR0014/c-code/lib_dec/range_dec.c 26443_CR0015_CR0016/c-code/lib_dec/range_dec.c

--- 26443_CR0014/c-code/lib_dec/range_dec.c
2016-08-29 10:50:34.000000000 +0200

+++ 26443_CR0015_CR0016/c-code/lib_dec/range_dec.c
2016-08-30 14:12:18.000000000 +0200

@@ -137,9 +137,7 @@

 {

     unsigned int value;

     short n;

-

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

-

+    n = 32 - norm_ul(tot - 1);   /* aligned to BASOP */

     if (n <= 8)

     {

         value = rc_decode(st, tot);

diff -rwBu 26443_CR0014/c-code/lib_enc/core_enc_ol.c 26443_CR0015_CR0016/c-code/lib_enc/core_enc_ol.c

--- 26443_CR0014/c-code/lib_enc/core_enc_ol.c
2016-08-29 10:50:34.000000000 +0200

+++ 26443_CR0015_CR0016/c-code/lib_enc/core_enc_ol.c
2016-08-30 14:12:19.000000000 +0200

@@ -944,7 +944,7 @@

         else if( snr_acelp + dsnr > snr_tcx )

         {

             st->core = ACELP_CORE;

-            st->acelpFramesCount++;

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

         }

         else

         {

diff -rwBu 26443_CR0014/c-code/lib_enc/igf_enc.c 26443_CR0015_CR0016/c-code/lib_enc/igf_enc.c

--- 26443_CR0014/c-code/lib_enc/igf_enc.c
2016-08-29 10:50:34.000000000 +0200

+++ 26443_CR0015_CR0016/c-code/lib_enc/igf_enc.c
2016-08-30 14:12:19.000000000 +0200

@@ -837,13 +844,16 @@

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

                           pMDCTSpectrum,                      /* i: MDCT spectrum                             */

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

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

+                          igfGridIdx                          /* i: IGF grid index                            */

+                         );

+

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

                   isTCX20 ? pPowerSpectrum : NULL,            /* i: MDCT^2 + MDST^2 spectrum, or estimate     */

                   igfGridIdx,                                 /* i: IGF grid index                            */

                   (st->transientDetection.transientDetector.bIsAttackPresent == 1),

-                  last_core_acelp);                           /* i: last frame was acelp indicator            */

+                  last_core_acelp                             /* i: last frame was acelp indicator            */

+                 );

     pPowerSpectrumParameter = isTCX20 ? pPowerSpectrum : NULL;

diff -rwBu 26443_CR0014/c-code/lib_enc/pvq_core_enc.c 26443_CR0015_CR0016/c-code/lib_enc/pvq_core_enc.c

--- 26443_CR0014/c-code/lib_enc/pvq_core_enc.c
2016-08-29 10:50:34.000000000 +0200

+++ 26443_CR0015_CR0016/c-code/lib_enc/pvq_core_enc.c
2016-08-30 14:12:19.000000000 +0200

@@ -15,7 +16,9 @@

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

 static short calc_pvq_splits( Encoder_State *st, const short band_bits, const short sfmsize, const float *y, short *bits );

+static void obtainEnergyParameter( float Enear, float Eopp, short *param);

+static void densityIndexSymbolEncode( Encoder_State *st, short density , short  r_dim, short l_dim , short index_phi);

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

 * pvq_encode_band()

@@ -35,9 +38,7 @@

     const short strict_bits

 )

 {

-    short K_val, K_idx;

-    short used_bits;

-

+    short K_val;

     short j, Np;

     float enr, E_part[MAX_SPLITS+1];

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

@@ -57,7 +58,7 @@

         enr += coefs_norm[j]*coefs_norm[j];

     }

-    dim_parts = (short) floor(sfmsize/Np);

+    dim_parts = intLimCDivPos( (int)sfmsize,Np) ;

     set_s(dim_part,dim_parts,Np-1);

     dim_part[Np-1] = sfmsize-dim_parts*(Np-1);

@@ -67,7 +68,6 @@

         part_start[j] = part_start[j-1] + dim_part[j-1];

     }

-    /* Encode energies */

     set_s( g_part_s, -32768, Np );

     if(Np > 1)

     {

@@ -91,28 +91,15 @@

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

     {

         js = idx_sort[Np-1-j];

-        pool_part = pool_tot / (Np-j);

-

-        bits_part[js] = max(0, min(bits_part[js]+pool_part, 256)); /* limit of 32 bits */

-        /* Determine number of pulses */

-        K_idx = bits2pulses(dim_part[js], bits_part[js], strict_bits );

-        used_bits = pulses2bits(dim_part[js], K_idx);

-        *bits_left -= used_bits;

-        pool_tot += bits_part[js] - used_bits;

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

-        {

-            *bits_left += used_bits;

-            K_idx--;

-            used_bits = pulses2bits(dim_part[js], K_idx);

-            *bits_left -= used_bits;

-        }

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

+        bits_part[js] = max(0, min(bits_part[js]+pool_part, 256));

-        if( K_idx!=0 )

+        conservativeL1Norm(dim_part[js],bits_part[js], strict_bits, *bits_left, pool_tot , *npulses, /* inputs */

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

+        if( K_val >= 1 )

         {

-            K_val = get_pulse(K_idx);

-            *npulses += K_val;

             pvq_encode(st, coefs_norm + part_start[js], pulse_vector + part_start[js],

                        coefs_quant + part_start[js], K_val, dim_part[js], g_part[js]);

         }

@@ -149,16 +136,16 @@

 )

 {

     short i, j;

-    short band_bits, rc_bits, bits_left;

-    short bit_adj, bit_pool = 0;

+    short band_bits, bits_left;

+    short bit_pool = 0;

     short coded_bands, bands_to_code;

-    short bits;

+    short curr_bits;

     short R_sort[NB_SFM]; /*Q3*/

     short is, i_sort[NB_SFM];

     short strict_bits;

     rc_enc_init(st, pvq_bits);

-    bits = (pvq_bits - RC_BITS_RESERVED)<<3;

+    curr_bits = (pvq_bits - RC_BITS_RESERVED)<<3;

     bands_to_code = 0;

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

@@ -190,21 +177,8 @@

         gopt[is] = 0;

         if(R[is] > 0)

         {

-            /* Bit allocation adjustment */

-

-            rc_bits = (rc_get_bits_f2(st->rc_num_bits, st->rc_range));

-            bits_left = bits - rc_bits;

-

-            if (coded_bands > 0)

-            {

-                bit_pool -= rc_bits;

-            }

-

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

-            band_bits = (short) min(sfmsize[is]*MAX_PVQ_BITS_PER_COEFFICIENT, R[is]);

-            band_bits = band_bits + bit_adj;

-            band_bits = max(0,min(bits_left,band_bits));

-

+            bandBitsAdjustment(st->rc_num_bits, st->rc_range, curr_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( st, &coefs_norm[sfm_start[is]], &pulse_vector[sfm_start[is]],

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

                              &bits_left, strict_bits);

@@ -216,7 +190,6 @@

             }

             /* Updates */

             coded_bands++;

-            bit_pool += (short) (R[is]) + rc_bits;

         }

         else

         {

@@ -290,7 +263,6 @@

     get_max_pulses( sfm_start, sfm_end, ord, npulses, nb_sfm, pulse_vector, maxpulse );

-    /* Fine gain prediction */

     fine_gain_pred( sfm_start, sfm_end, sfmsize, ord, npulses, maxpulse, R, nb_sfm,

                     coefs_quant, pulse_vector, fg_pred, core);

@@ -316,25 +288,22 @@

     float *E_part,

     short *bits_part,

     short *g_part,

-    short bits,

+    short qband,

+

     short *bits_left,

     float enr,

     short dim,

     const short strict_bits

 )

 {

-    short res;

-    short alpha = 0;

     short i, j, l_Np, r_Np;

     short l_bits, r_bits, l_dim, r_dim;

     float l_enr, r_enr;

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

-    short offset, rc_bits, used_bits;

-    int sym_freq = 1, cum_freq, tot;

-    short K_idx;

-    short avg_bits;

-    short dim_min, bit_diff, bit_min;

-    short angle;

+    short il, ir;

+    short oppRQ3, qzero;

+    short density;

+    short phi;

+    short index_phi=-1;

     l_Np = Np>>1;

     r_Np = Np-l_Np;

@@ -353,74 +322,11 @@

     r_enr = enr - l_enr;

     r_dim = dim - l_dim;

-    res = get_angle_res(dim, bits);

-

-    alpha = (short)floor(.5f+16384*0.63662f*atan2((float)sqrt(r_enr),(float)sqrt(l_enr)));

-

-    rc_bits = (rc_get_bits_f2(st->rc_num_bits, st->rc_range));

-

-    if (res!=1)

-    {

-        alpha = (alpha*res+8192)>>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 = res-alpha;

-        res_c = res-c;

-

-        if(c == 0)

-        {

-            tot = res*(res+1) + 1;

-            sym_freq = 2*(res-alpha) + 1;

-            cum_freq = alpha*(2*(res+1)-alpha);

-        }

-        else if(c == res)

-        {

-            tot = res*(res+1) + 1;

-            sym_freq = 2*alpha + 1;

-            cum_freq = alpha*alpha;

-        }

-        else

-        {

-            tot = res*c*(res-c) + res+1;

-            sym_freq = alpha <= c ? 2*alpha*res_c + 1 : 2*res_alpha*c + 1;

-            cum_freq = alpha <= c ? alpha*((alpha-1)*res_c + 1) :

-                       tot -(res+1) - res_alpha*(res_alpha+1)*c + alpha;

-        }

-        rc_encode(st, cum_freq, sym_freq, tot);

-        alpha = (int)alpha*16384/res;

-    }

-    else

-    {

-        alpha = 8192;

-    }

-

-    used_bits = (rc_get_bits_f2(st->rc_num_bits, st->rc_range)) - rc_bits;

-

-    bits -= used_bits;

-    *bits_left -= used_bits;

-

-    if (alpha == 0)

-    {

-        il = 32767;

-        ir = 0;

-        offset = -16384;

-    }

-    else if (alpha == 16384)

-    {

-        il = 0;

-        ir = 32767;

-        offset = 16384;

-    }

-    else

-    {

-        il = own_cos(alpha<<1);

-        ir = own_cos((16384-alpha)<<1);

-        offset = (log2_div(ir,il)+128)>>8;

-    }

+    obtainEnergyQuantizerDensity( dim, qband, &density);

+    obtainEnergyParameter( l_enr, r_enr, &phi);

+    rangeCoderFinalizationFBits(st->rc_num_bits, st->rc_range, &qzero);

+    densityAngle2RmsProjEnc(density, phi , &index_phi, &ir, &il, &oppRQ3);

+    densityIndexSymbolEncode(st, density, r_dim, l_dim, index_phi);

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

     {

@@ -431,26 +337,10 @@

     {

         g_part[i] = ((int)g_part[i] * ir + 16384) >> 15;

     }

-

-    dim_min = dim_part[0];

-    if(dim_min > 1)

-    {

-        avg_bits = bits/Np;

-        K_idx = bits2pulses(dim_part[Np-1], avg_bits, strict_bits );

-        bit_min = pulses2bits(dim_min, K_idx);

-

-        bit_diff = avg_bits - bit_min;

-        bit_diff = max(0,bit_diff);

-    }

-    else

-    {

-        bit_diff = 0;

-    }

-

-    l_bits = max(0, min(bits, (bits-r_dim*offset-bit_diff)/(r_dim/l_dim+1)));

-

-    r_bits = bits-l_bits;

-

+    NearOppSplitAdjustment( qband, qzero, st->rc_num_bits, st->rc_range,  *bits_left,

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

+                            l_dim, r_dim, oppRQ3,

+                            &l_bits, &r_bits, bits_left);

     if(l_Np > 1)

     {

         encode_energies( st, coefs, l_Np, dim_part, E_part, bits_part, g_part, l_bits, bits_left, l_enr, l_dim, strict_bits );

@@ -469,6 +359,52 @@

         E_part[1] = r_enr;

         bits_part[1] = r_bits;

     }

+    return;

+}

+

+static void densityIndexSymbolEncode(Encoder_State *st,

+                                     short density ,

+                                     short opp_sz,

+                                     short near_sz ,

+                                     short index_phi)

+{

+    short angle, c ;

+    int sym_freq = 1, cum_freq, tot;

+    short densityPlOne , densitySubC;

+    short densitySubIndex,nearFlag;

+

+    if ((0xFFFE&density)  != 0  )  /* even */

+    {

+        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);

+

+        densityPlOne    = 1 + density;

+        densitySubC     = density - c;

+

+        tot      = 2 + density*densityPlOne;           /* c==0, c==density*/

+        sym_freq = 1 + 2*index_phi ;                   /* c==density */

+        cum_freq = index_phi*index_phi;                /* c==density*/

+

+        if (c == 0)

+        {

+            sym_freq = 2*densityPlOne  - sym_freq;

+            cum_freq = 2*index_phi*(densityPlOne) - cum_freq;

+        }

+        else if( densitySubC != 0  ) /* c  n.eq. density */

+        {

+            densitySubIndex = density - index_phi;

+            nearFlag        = (index_phi <= c);

+

+            tot = densityPlOne + density*c*(densitySubC);

+            sym_freq = nearFlag ? ( 1 + 2*index_phi*densitySubC ) : ( 1 + 2*densitySubIndex*c );

+            cum_freq = nearFlag ? ( index_phi*((index_phi-1)*densitySubC + 1)) :

+                       ( tot - densityPlOne - densitySubIndex*(densitySubIndex+1)*c + index_phi);

+        }

+        /* else keep values for c==density*/

+        rc_encode(st, cum_freq, sym_freq, tot);

+    }

     return;

 }

@@ -494,14 +431,16 @@

     float Emean;

     float tmp;

     float max_dev;

-

-    Np = max(1,(short) ceil(band_bits/((32+SPLIT_COST)*8)));

-    Npart = sfmsize / Np; /* Integer division */

+    Np = (short)(intLimCDivPos( (int)band_bits, 67)>>2);

+    if  (band_bits - 268*Np != 0 || Np == 0 ) /* L_msu */

+    {

+        Np++;            /* ceil */

+    }

     *bits = 0;

-    /* Measure energy variation to determine if an additional split should be used */

     if ( Np < MAX_SPLITS && (band_bits - (8*sfmsize * THR_ADD_SPLIT ) > 0))

     {

+        Npart  =   (short) intLimCDivPos( (int)sfmsize, Np);

         *bits = 8;

         Emean = 0;

         k = 0;

@@ -512,7 +451,7 @@

             {

                 E[i] += y[k]*y[k];

             }

-            E[i] = (short)log2_i((int)E[i]);

+            E[i]   =  30 - norm_l(max((int)E[i], 1)); /* a 0 input integer  Ei yields a zeroed log2(Ei) out */

             Emean += E[i];

         }

         Emean /= Np;

@@ -538,7 +477,6 @@

         }

     }

-    /* Check constraints for number of segments */

     Np = max(Np, (short)(ceil((float)sfmsize/PVQ_MAX_BAND_SIZE)));

     Np = min(MAX_SPLITS, Np);

     Np = min((short)floor((float)sfmsize/MIN_BAND_SIZE), Np);

@@ -546,3 +483,30 @@

     return Np;

 }

+

+#define EPSILON_obtainEnergyParameter 0.00373f /**/

+#define C_obtainEnergyParameter ((float)(1 << 15) / EVS_PI + EPSILON_obtainEnergyParameter)

+

+void obtainEnergyParameter(

+    float Enear,

+    float Eopp,

+    short *param

+)

+{

+    if (!Eopp)

+    {

+        *param=0;

+        return;

+    }

+    if (!Enear)

+    {

+        *param = 1 << 14;

+        return;

+    }

+    *param = (short) (C_obtainEnergyParameter  * atan2( (float)sqrt(Eopp) , (float) sqrt(Enear)) + 0.5f);

+    return;

+}

+#undef C_obtainEnergyParameter

+#undef EPSILON_obtainEnergyParameter

+

+

diff -rwBu 26443_CR0014/c-code/lib_enc/pvq_encode.c 26443_CR0015_CR0016/c-code/lib_enc/pvq_encode.c

--- 26443_CR0014/c-code/lib_enc/pvq_encode.c
2016-08-29 10:50:34.000000000 +0200

+++ 26443_CR0015_CR0016/c-code/lib_enc/pvq_encode.c
2016-08-30 14:12:19.000000000 +0200

@@ -8,11 +8,7 @@

 #include "prot.h"

 #include "math.h"

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

- * Function pvq_encode()                                             *

- *                                                                   *

- * PVQ search algorithm: projection to K-1 pyramid and greedy search *

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

+static void pyramidSearch(const float  *s, short L, short  Ptot, float A,  short *ztak, float *stak ) ;

 void pvq_encode(

     Encoder_State *st,

@@ -24,122 +20,142 @@

     const float gain        /* i:   Gain                             */

 )

 {

-    short i,imax;

-    short xsign[PVQ_MAX_BAND_SIZE];

-    short pulse_tot;

-    float xabs[PVQ_MAX_BAND_SIZE];

-    float xsum,proj_fac;

-    float yy,xy;

-    float yy_tmp,xy2_tmp;

-    float cmax_num,cmax_den;

-    float gain_fac;

     PvqEntry entry;

-    short inp_short[PVQ_MAX_BAND_SIZE]; /* tmp vector as in FIP */

-    /* Separate sign and calculate sum of abs vector */

-    xsum = 0;

-    for( i = 0; i < dim; i++)

-    {

-        xabs[i] = (float)fabs(x[i]);

-        xsign[i] = (short)sign(x[i]);

-        xsum += (float)xabs[i];

-        y[i] = 0;

-    }

-    if(xsum != 0 && gain !=0 )

-    {

-        proj_fac = (pulses - 1)/xsum;

-        pulse_tot = 0;

+    pyramidSearch(x, dim, pulses, gain, y, xq );

-        yy = 0;

-        xy = 0;

-

-        /* Find a start position on a lower sub pyramid */

-        if(pulses > (dim>>1) )

-        {

-            for( i = 0; i < dim ; i++)

+    entry = mpvq_encode_vec(y, dim, pulses);

+    if(dim != 1)

             {

-                y[i] = (short)floor(xabs[i] * proj_fac);

-                pulse_tot += (short)y[i];

-                yy += y[i] * y[i];

-                xy += xabs[i] * y[i];

-            }

+        rc_enc_bits(st, (unsigned int)entry.lead_sign_ind, 1);

+        rc_enc_uniform(st, entry.index, entry.size);

         }

-        /* Now run ACELP-like full corrsq/energy search */

-        yy *= 0.5f;

-        while( pulse_tot < pulses )

+    else

         {

-            imax = 0;

-            cmax_num = -1e15f;

-            cmax_den = 0;

+        rc_enc_bits(st, (unsigned int)entry.lead_sign_ind, 1);

+    }

+    return;

-            yy += 0.5f;

+}

-            for(i = 0; i < dim; i++)

+static float L1norm(

+    const float *s,

+    float *abso_s,

+    short *sign_s,

+    short L

+)

             {

-                xy2_tmp = xy + xabs[i];

-                xy2_tmp *= xy2_tmp;

-                yy_tmp = yy + y[i];

+    int i;

+    float ftmp, r = 0.0f;

-                if(xy2_tmp * cmax_den > yy_tmp * cmax_num)

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

                 {

-                    cmax_num = xy2_tmp;

-                    cmax_den = yy_tmp;

-                    imax = i;

+        ftmp      = s[i];

+        sign_s[i] = (short)sign(ftmp);

+        abso_s[i] = fabs(ftmp);

+        r +=  abso_s[i];

                 }

-

+    return r;

             }

-            xy += xabs[imax];

-            yy += y[imax];

-            y[imax]++;

-            pulse_tot++;

+

+void pyramidSearch(const float  *s,

+                   short L,

+                   short  Ptot,

+                   float A,

+                   short *ztak,

+                   float *stak

+                  )

+{

+    short i, high_pulse_dens;

+    short z[PVQ_MAX_BAND_SIZE];

+    float sL1;

+    float energy,xcorr;

+    short P;

+    float energy1,energy2;

+    float xcorr1sq, xcorr2sq ;

+    float zscale, sscale;

+    float abso_s[PVQ_MAX_BAND_SIZE];

+    short sign_s[PVQ_MAX_BAND_SIZE];

+    short n = 0;

+

+    high_pulse_dens = Ptot > (short )(0.501892089843750f * L);

+    sL1 = L1norm(s, abso_s,sign_s, L );

+    if (high_pulse_dens  &&  sL1 > 0 && A>0)

+    {

+        P      =     Ptot - PYR_OFFSET;

+        zscale =  P/sL1;

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

+        {

+            z[i] = floor(zscale * abso_s[i]) ;

         }

-        yy *= 2.0f;

     }

     else

     {

-        /*spread load between encoder indexing and decoder deindexing, no search */

-        pulse_tot = pulses;

-        yy = 0.0f;

-        if( dim > 1 )

-        {

-            y[0]     =   (int)(pulses>>1);

-            y[dim-1] = (int)-(pulses-(pulses>>1));

-            yy        =   (float)y[0]*(float)y[0] + (float)y[dim-1]*(float)y[dim-1] ;

-        }

-        else

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

         {

-            y[0]     =   (int) pulses ;

-            yy       =   (float)pulses*(float)pulses;

+            z[i] = 0;

         }

     }

-

-    /* Apply scaling, always at least one pulse so no div-by-zero*/

-    gain_fac = gain * 1.0f/(float)sqrt(yy);

-    for( i = 0; i < dim; i++)

+    energy = 0.0f;

+    if (sL1 > 0 && A > 0)

     {

-        y[i]  = y[i] * xsign[i];

-        xq[i] = y[i] * gain_fac;

+        xcorr = 0.0f;

+        P = 0;

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

+        {

+            xcorr  += abso_s[i] * z[i];

+            energy += z[i] * z[i];

+            P += z[i];

     }

+        energy = 0.5f*energy;

+        while( P < Ptot)

+        {

+            energy  += 0.5f;

+            n = 0;

+            xcorr1sq   = xcorr + abso_s[0];

+            xcorr1sq  *= xcorr1sq;

+            energy1  = energy + z[0];

+            for( i = 1; i < L; i++)

+            {

+                xcorr2sq   = xcorr + abso_s[i] ;

+                xcorr2sq   *= xcorr2sq;

+                energy2  = energy + z[i] ;

-    /* Index vector and send to range encoder */

-    for(i = 0; i < dim; i++)

+                if ((xcorr1sq*energy2) < (xcorr2sq*energy1))

     {

-        inp_short[i] = (short)(y[i]);

+                    n = i;

+                    xcorr1sq = xcorr2sq;

+                    energy1  = energy2;

     }

-    entry = mpvq_encode_vec(inp_short, dim, pulses);

-

-    if(dim != 1)

+            }

+            z[n]++;

+            xcorr  += abso_s[n];

+            energy = energy1;

+            P++;

+        }

+    }

+    else

     {

-        rc_enc_bits(st, (unsigned int)entry.lead_sign_ind, 1);

-        rc_enc_uniform(st, entry.index, entry.size);

+        if (L > 1)

+        {

+            z[0] = (short)(Ptot*0.5f);

+            z[L-1] = - (Ptot - z[0]);

+            energy  = 0.5f*(z[0] * z[0] + z[L-1] * z[L-1]);

     }

     else

     {

-        rc_enc_bits(st, (unsigned int)entry.lead_sign_ind, 1);

+            z[0] = Ptot;

+            energy = 0.5f*(z[0] * z[0]);

+        }

     }

+    sscale = (float) A/(float)sqrt(2.0f * energy);

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

+    {

+        ztak[i] = z[i] * sign_s[i];

+        stak[i] = sscale * ztak[i] ;

+    }

     return;

-

 }

diff -rwBu 26443_CR0014/c-code/lib_enc/range_enc.c 26443_CR0015_CR0016/c-code/lib_enc/range_enc.c

--- 26443_CR0014/c-code/lib_enc/range_enc.c
2016-08-29 10:50:34.000000000 +0200

+++ 26443_CR0015_CR0016/c-code/lib_enc/range_enc.c
2016-08-30 14:12:19.000000000 +0200

@@ -94,7 +94,8 @@

     unsigned int val, mask, high;

     short bits, over1, over2;

-    bits = 32 - log2_i(st->rc_range);

+    bits = norm_ul(st->rc_range) + 1;  /* aligned to BASOP */

+

     mask = 0xffffffff >> bits;

     val = st->rc_low + mask;

@@ -254,7 +255,7 @@

 {

     short n;

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

+    n = 32 - norm_ul(tot-1);   /* aligned to BASOP */

     if (n <= 8)

     {

End code change 1
