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Changes to the specification document (26.173-550.doc):

6.3 Parameter bitstream file (encoder output / decoder input)

The files produced by the speech encoder/expected by the speech decoder contain an arbitrary number of framesin the
following available formats.

NOTE ON DEFAULT 3GPP AND ITU BITSTREAM FORMATS:

ITU stream format gives very limited possibilities to distinguish NO DATA and SID FIRST frame types at the
beginning of astream. In some very limited cases for which some instance between encoder and decoder cuts of the
first hangover period frames (e.g. handovers, editing of the stream), the output of the decoder is different depending on
the stream format, | TU or default 3GPP.

Default 3GPP format:

Thisisthe default format used in 3GPP. This format shall be used when the codec is tested against the test vectors.

TYPE_OF_FRAMVE_TYPE FRAMVE_TYPE MODE B1 B2 Bnn

Each box corresponds to one Wr d16 value in the bitstream file, for atotal of 3+nn words or 6+2nn bytes per frame,
where nn is the number of encoded bitsin the frame._Each encoded bit is represented as follows: Bit 0 = 0xff81, Bit 1 =
0x007f. The fields have the following meaning:

TYPE_OF_FRAME_TYPE transmit frame type, which is one of
TX_TYPE (0x6b21)
RX_TYPE (0x6b20)

If TYPE_OF FRAME TYPE i s TX_TYPE,

FRAMVE_TYPE transmit frame type, which is one of
TX_SPEECH (0x0000)
TX_SID FIRST  (0x0001)
TX_SI D_UPDATE (0x0002)
TX_NO _DATA (0x0003)

|f TYPE_OF_FRAME_TYPE i s RX_TYPE,

FRAMVE _TYPE transmit frame type, which is one of
RX_SPEECH _GOOD (0x0000)
RX_SPEECH PROBABLY_DEGRADED (0x0001)
RX_SPEECH LOST (0x0002)
RX_SPEECH BAD (0x0003)
RX_SI D_FI RST (0x0004)
RX_SI D_UPDATE (0x0005)

RX_SI D_BAD (0x0006)
RX_NO_DATA (0x0007)
BO..B2nn speech encoder parameter bits (i.e. the bitstream itself). Each Bx either has the

value 0x0081 (for bit 0) orOx007F (for bit 1).

MODE_I NFO encoding mode information, which is one of
6.60 kbit/s nmode (0x0000)
8.85 Kkbit/s node (0x0001)
12. 65 kbit/s nmobde (0x0002)
14. 25 kbit/s nmobde (0x0003)
15.85 kbit/s nmobde (0x0004)
18. 25 kbit/s node (0x0005)
19.85 kbit/s node (0x0006)
23.05 kbit/s node (0x0007)
23.85 kbit/s node (0x0008)
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Asindicated in section 6.1 above, the byte order depends on the host architecture.

ITU format (activated with command line parameter -itu)

SYNC_WORD DATA _LENGTH B1 B2 Bnn

Each box corresponds to one Wor d16 value in the bitstream file, for atotal of 2+nn words or 4+2nn bytes per frame,
where nn isthe number of encoded bits in the frame. Each encoded bit is represented as follows: Bit 0 = 0x007f, Bit 1 =
0x0081. The fields have the following meaning:

SYNC VWORD Word to ensure correct frame synchronization between the encoder and the
decoder. It is also used to indicate the occurrences of bad frames.

In the encoder output: (0x6b21)
In the decoder input: Good franmes (0x6b21)
Bad franmes (0x6b20)

DATA LENGTH Length of the speech data. Codec mode and frame type is extracted in the
decoder using this parameter:
DATA
LENGTH PREVI OUS FRAMVE | CODEC MODE FRANVETYPE
0 RX_SPEECH GOOD/ DTX RX SID FIRST
RX SPEECH BAD
0 OTHER THAN DTX RX NO DATA
RX_SPEECH GOOD/
RX SPEECH BAD
35 - DTX RX SID_UPDATE/
RX SID BAD
132 - 6.60 kbit/s RX_SPEECH GOOD/
RX SPEECH BAD
177 - 8.85 khit/s RX_SPEECH GOOD/
RX SPEECH BAD
253 - 12.65 kbit/s RX_SPEECH GOOD/
RX SPEECH BAD
285 - 14.25 kbit/s RX_SPEECH GOOD/
RX SPEECH BAD
317 - 15.85 kbit/s RX_SPEECH GOOD/
RX SPEECH BAD
365 - 18.25 khit/s RX_SPEECH GOOD/
RX SPEECH BAD
397 - 19.85 kbit/s RX_SPEECH GOOD/
RX SPEECH BAD
461 - 23.05 kbit/s RX_SPEECH GOOD/
RX SPEECH BAD
477 - 23.85 kbit/s RX_SPEECH GOOD/
RX SPEECH BAD
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Changes to the C-code:

1. How the code is changed in the file cnst.h

Line7:

#def i ne CODEC_VERSI ON "5. 56. 0"

2. How the code is changed in the file bits.h

Lines 22-29:
#define NB_BITS MAX  NBBI TS 24k
#define BIT_O (Wor d16) - 127
#define BIT_1 (Wordie) 127

#define BIT O_I TU (Wrdil6) Ox007F
#define BIT_1_|TU (Wrd16)0x0081

#define SIZE_MAX (3+NB_BI TS_MAX) /* serial size max */

Lines 50-56:

typedef struct

Word16 prev_ft;
Wor d16 prev_node;
} RX_State;

Wordl6 Init_wite_serial (TX State ** st);

Wrdl6 Cose_wite_serial (TX State *st);

void Reset_wite ser|aI(T X State * st);

Wordi6 Init_read serial (R State ** st)

Wrdl6 C ose read_serial (RX State *st);

void Reset read serial (RX State * st);

void Wite_serial (FILE * fp, Wrdl6 prrrs[] Word16 codi ng_node, Wrd1l6 node, TX State *st, Wrdi6
bi t streanfornmat);

Word16 Read_serial (FILE * fp, Wrd16 prms[], Wrdl6 * frame_type, Wrdl6 * node, RX State *st
Wordi16 bitstreanfornat);

3. How the code is changed in the file bits.c

Lines 58-159:

void Wite_serial (FILE * fp, Wrdl6 prms[], Wrdl6 codi ng_node, Wrdl6 node, TX State *st, Wrdl6
bi t st reanf or mat)

Wordi6 i, frane_type;
Wor d16 strean{ S| ZE_MAX] ;

i{f (codi ng_node == NMRDTX)

st->si d_update_counter--;
if (st->prev_ft == TX SPEECH)
{
frame_type = TX_SI D_FI RST;
st->sid_update_counter = 3;
} else

if ((st->sid_handover_debt > 0) &&
(st->sid_update_counter > 2))

/* ensure extra updates are properly del ayed after a possible SID FIRST */
frame_type = TX_SI D_UPDATE
st ->si d_handover_debt - -;
} else
if (st->sid_update_counter == 0)
frame_type = TX_SI D_UPDATE;
st->sid_update_counter = 8;
} else

frame_type = TX _NO _DATA;
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}

} else

st->si d_update_counter = 8;
frame_type = TX_SPEECH;

st->prev_ft = frame_type;

if(bitstreanformat == 0) /[* default file format */
strean]{ 0] = TX_ FRAME TYPE;
strean] 1] = frane_type;
strean| 2] = node;
for (i = 0; i < nb_of_bits[coding_node]; i++)

strean{3 + i] = prns[i];

fwite(stream sizeof (Wrd16), 3 + nb_of _bits[codi ng_node],

} else /[* 1TU file format */

streanf0] = 0x6b21;

if(frane_type !'= TX NO DATA && frame_type !'= TX SI D FI RST)

streanf 1] =nb_of _bi t s[ codi ng_node] ;
for (i = 0; i < nb _of bits[coding_node]; i++)

if(prns[i] == BIT 0){
streanf2 + i] = BIT O_ITY;

el se{

streanf2 + i] = BIT 1 ITY;
.

fwite(stream sizeof (Wrd16), 2 + nb_of bits[codi ng_npde],

fp);

fp);

} else
1

strean{1] = O;
fwite(stream sizeof (Wrdi16), 2, fp):

'}
_}

return;
/* _____________________________________________________ *
* Read_serial -> read serial streaminto a file *
K o o o e e e e e e e e e e e e e e e e e 2 */

Wrdil6 Init _read serial (RX State ** st)

RX_State *s;

/* allocate nmenory */

test();
if ((s

= (RX_State *) malloc(sizeof (RX State))) == NULL)

fprintf(stderr, "read serial _init: can not nmalloc state structure\n");

return -1;

set _read_serial (s);
*st = s;

return O;

Wrdl6 Cose read serial (RX State *st)

/* allocate nmenory */
test();
if (st !'= NULL)

|

free(st):
st = NULL;
return O;

-

return 1;

oid Reset _read_serial (RX State * st)

-

st->prev_ft = RX SPEECH GOOD;
st->prev_nonde = 0;

Wrd16 Read_serial (FILE * fp, Wrdl6 prns[], Wrdl6 * franme_type, Wrdl6 * node,

Wor d16 bitstreanformat)
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Word16 n, nl, type_of _frame_type, coding_node, datalen, i;

i f(bitstreanformat == 0) /* default file format */

{
n = (Wrdl16) fread(& ype_of _frane_type, sizeof(Wrdl16), 1, fp);
n = (Wrd16) (n + fread(frane_type, sizeof(Wrdl16), 1, fp));
n = (Wrdl6) (n + fread(node, sizeof(Wrd1l6), 1, fp));

codi ng_node = *node;
if(*node < 0 || *npde > NUM OF MODES- 1)

fprintf(stderr, "lInvalid node received: %l (check file format).\n",

*node) ;

exit(-1);

if (n==3)
{
if (type_of frame_type == TX FRAVE TYPE)
{
switch (*frame_type)
{
case TX_ SPEECH
*frame_type = RX_SPEECH GOOD;
br eak;
case TX SID FI RST:
*frame_type = RX_SI D_FI RST;
br eak;
case TX_SI D_UPDATE:
*frame_type = RX_SI D_UPDATE;
br eak;
case TX_NO DATA:
*frame_type = RX_NO _DATA;
br eak;

}
} else if (type_of _frame_type != RX_FRAME_TYPE)

fprintf(stderr, "Wong type of frame type:%.\n", type_of _frane_type);

if ((*frane_type == RX_SID FIRST) | (*frame_type == RX_ S| D_UPDATE)
RX_NO DATA) | (*frame_type == RX_SI D BAD))

codi ng_node = MRDTX;

}
n = (Wrd16) fread(prns, sizeof(Wrd1l6), nb_of _bits[codi ng_node],
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fp);
if (n != nb_of_bits[coding_node])
n =0,
return (n);
} else /* 1TU file format */
{
n = (Wrdil6) fread(& ype of frane type, sizeof (Wrdl6), 1, fp);
n = (Wrd16) (n+fread(&datal en, sizeof (Wrdl16), 1, fp));
if(n == 2)
i f(datalen == 0) /* RX_NO DATA franme type */
S S
if(st->prev_ft == RX SPEECH GOOD || st->prev_ft == RX SPEECH BAD)
{
*frame_type = RX _SI D FI RST;
} else
{
*frame_type = RX NO DATA;
*nmode = st->prev_node;
}
el se{
codi ng_node = -1;
for (i =NUM OF MODES-1; i>=0; i--)
i f(datalen == nb_of bits[i])
- {
coding_node = i;
}
} .
i f(coding_nbde == -1)
fprintf(stderr, "\n\n ERROR: Invalid nunber of data bits received [%]\n\n", datal en);
exit(-1);
.}
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i f (codi ng_npbde == NUM _OF MODES- 1) /* DIX frame type */

I S
if(type of frame type == 0x6b20) /* bad SID frame */
{
*frame_type = RX_SI D BAD;
} else /* correct SID franme */
{
*frame_type = RX S| D UPDATE;
-}
*nmode = st->prev_node;
} else
L
i f(type_ of frane_type == 0x6b20)
{
*frame_type = RX SPEECH BAD;
} else
{
*frame_type = RX_SPEECH GOOD;
}
*node = codi ng_node;
-}
}
nl =fread(prns, sizeof(Wrdl1l6), datalen, fp);
n += nl,

for(i=0; i<nl; i++){
if(prns[i] <= BIT 0 ITY) prns[i]
el se pros[i]

nin
@
_'
<

}

st->prev_node = *node;
st->prev_ft = *frame_type;
return(n);

4. How the code is changed in the file coder.c

Lines 22-45:

Mai n program of the AVMR WB ACELP wi deband coder.
Usage : coder (-dtx) (-itu) node speech_file bitstreamfile

Format for speech_file:
Speech is read froma binary file of 16 bits data.

Format for bitstreamfile (default):

*

*

*

* 1 word (2-byte) for the type of franme type
* (TX_FRAME_TYPE or RX_FRAME TYPE)

* 1 word (2-byte) for the frame type

* (see dtx.h for possible val ues)

* 1 word (2-byte) for the nopde indication

* (see bits.h for possible val ues)
*

*

*

*

EEE I N I N

N words (2-byte) containning N bits.
Bit O = Ox6006ff81 and Bit 1 = 0x0661007f *

if option -itu defined:
1 word (2-byte) for sync word (0x6b21)
1 word (2-byte) frame Iength N
N words (2-byte) containing N 'soft' bits
(bit 0 = 0x007f, bit 1 = 0x0081)

node = 0..8 (bit rate = 6.60 to 23.85 k)
-dtx if DTXis ON

EE I B B B B B S

Lines 56-103:

Word16 coding_node = 0, nb_bits, allow. dtx, node_file, node = 0, i;
Word16 bitstreanformat;

Word16 reset_fl ag;

| ong frane;

void *st;
TX State *tx_state;
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fprintf(stderr, "\n");

fprintf(stderr,

CR page 8

\n");
fprintf(stderr, "3GPP-AMR Wdeband Codec 3CGPP TS26.190 / I TU-T G 722.2, February—15-Cctober 10,

2002. Version %.\n",

fprintf(stderr,

CCDEC_VERSI ON) ;

\n

")
fprintf(stderr, "\n");

[ * e e
* (Open speech file and result file (output serial bit stream
*

if ((argc < 4) ||

{
fprintf(stderr,
fprintf(stderr,
fprintf(stderr,
fprintf(stderr,
fprintf(stderr,
fprintf(stderr,
fprintf(stderr,
fprintf(stderr,
fprintf(stderr,
fprintf(stderr,
fprintf(stderr,

(argc > 6))

"Usage : coder (-dtx) (-itu) node speech_file bitstreamfile\n");

"\'n");
"Format for speech_file:\n");
\ Sg)eech is read forma binary file of 16 bits data.\n");
n");
"Format for bitstreamfile (default):\n");
One word (2-byte) to indicate type of frame type.\n");
One word (2-byte) to indicate frame type.\n");
One word (2-byte) to indicate npbde.\n");

0x007f).\n");

N words (2-byte) containing N bits (bit 0 = Oxff81, bit 1 =
‘\n");

fprintf(stderr,

if option -itu defined:\n");

printf(stderr,

One word (2-byte) for sync word (0x6b21)\n");

printf(stderr,

One word (2-byte) for frame length N.\n");

printf(stderr,

N words (2-byte) containing N bits (bit 0 = 0x007f, bit 1

0x0081).\n"):

fprintf(stderr,
fprintf(stderr,
fprintf(stderr,
fprintf(stderr,
fprintf(stderr,
fprintf(stderr,
fprintf(stderr,
fprintf(stderr,
fprintf(stderr,
fprintf(stderr,
exit(0);

allow dtx = 0

if (strcnp(ar ;gv[ 1],

al low dtx = 1;
ar gv++;

DD
"mode: 0 to 8 (9 bits rates) or\n");
' -modefile filenane\n");

mde : (0) (1) (2) (3 (4 (5 (6 _(7) (8
bitrate: 6.60 8.85 12.65 14.25 15.85 18.25 19.85 23.05 23.85

\n");
\n");
kbit/s\n");

"\'n");
"-dtx if DIXis ON, default is OFF\n");
"\'n");

"odtx") == 0)

bi tstreanformat = O;

if (strcnp(argv[1],

"itu) == 0)

bi t st reanf or mat

= 1;

ar gv++;
printf(stderr,

"Input bitstreamformat: I TUN");

@ ‘

se

fprintf(stderr,

"Input bitstreamformat: Default\n");

Wk

node_file = 0;

Line 194:

Wite_serial (f_serial, prms, coding_node, node, tx_state, bitstreanfornat);

5. How the code is changed in the file decoder.c

Lines 20-40:

Mai n program of the AVR WB ACELP wi deband decoder.
Usage : decoder (-itu) bitstreamfile synth_file bit_rate
Format for bitstreamfile (default):

1 word (2-byte) for the type of frame type
(TX_FRAME_TYPE or RX_FRAME_TYPE)

1 word (2-byte) for the franme type
(see dtx. h for possible val ues)

1 word (2-byte) for the npde indication

E R S R N I
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* (see bits.h for possible val ues) *
* N words (2-byte) containning N bits. *
* Bit 0 = Ox00006ff81 and Bit 1 = 0x0601007f *
* if option -itu defined: *
* 1 word (2-byte) for sync word (0x6b21) *
* 1 word (2-byte) frane length N *
* N words (2-byte) containing N 'soft' bits *
* (bit 0 = Ox007f, bit 1 = 0x0081) *
* Format for synth_file: *
* Synthesis Is witten to a binary file of 16 bits data. *
K o o o o o e e e e e e e e e e e e e e e */
Lines 55-116:

| ong frane;

Wordi16 bitstreanformat;
RX State *rx_state;

void *st;

fprintf(stderr, "\n");
fprintf(stderr, "

\n");
fprintf(stderr, "3GPP-AMR Wdeband Codec 3CGPP TS26.190 / ITU-T G 722.2, February—15-Cctober 10,
2002. Version %.\n", CODEC VERSIQN);

fprintf(stderr,

\n");
fprintf(stderr, "\n");

if (argc !'= 3 _&& argc !'= 4)

{

fprintf(stderr, "Usage : decoder (-itu) bitstreamfile synth_file\n");

fprintf(stderr, "\n");

fprintf(stderr, "Format for bitstreamfile: (default)\n");

fprintf(stderr, " One word (2-byte) to indicate type of franme type.\n");

fprintf(stderr, " One word (2-byte) to indicate frame type.\n");

fprintf(stderr, " One word (2-byte) to indicate node.\n");

fprintf(stderr, " N words (2-byte) containing N bits (bit 0 = Oxff81, bit 1 = 0x007f).\n");

fprintf(stderr, "\n");

fprintf(stderr, " if option -itu defined:\n");

fprintf(stderr, " One word (2-byte) for sync word (good frames: Ox6b21, bad franes:

0x6b20)\ n") ;

printf(stderr, " One word (2-byte) for frame length N.\n"):
printf(stderr, " N words (2-byte) containing N bits (bit 0 = 0x007f, bit 1 = 0x0081).\n");
printf(stderr, "\n");

fprintf(stderr, "Format for synth_file:\n");

fprintf(stderr, " Synthesis is witten to a binary file of 16 bits data.\n");

fprintf(stderr, "\n");

exit(0);

}

bi t streanformat = O;
if (strcnp(argv[1], "-itu") == 0)

bitstreanformat = 1;
ar gv++;

fprintf(stderr, "lnput bitstreamformat: ITWn");
} else
fprintf(stderr, "lInput bitstreamformat: Default\n");

/* Open file for synthesis and packed serial stream*/
if ((f_serial = fopen(argv[1], "rb")) == NULL)

fprintf(stderr, "Input file '%' does not exist !!\n", argv[1]);
exit(0);

} else
fprintf(stderr, "Input bitstreamfile: %\ n", argv[1]);

if ((f_synth = fopen(argv[2], "wb")) == NULL)
fprintf(stderr, "Cannot open file "%"' !!\n", argv[2]);
exit(0);

} else
fprintf(stderr, "Synthesis speech file: %\n", argv[2]);
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* Initialization of decoder

I ni t _decoder (&st);

CR page 10

Init_read serial(;&rx state):
I ni t _WMOPS_counter();
¥ o e e e e e e e e e e e e e eeieeaaa-
* Loop for each "L_FRAME" speech data
fprintf(stderr, "\n --- Running ---\n");
frane = 0;
while ((nb_bits = Read_serial (f_serial, prms, & rame_type, &mde, rx state, bitstreanformat))
1=0)
Reset _WMOPS_counter ();
Lines 175-176:

Cl ose_decoder (st);
Close_read_serial (rx_state);
fclose(f_serial);
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1. How the code is changed in the file dec_main.c

Lines 242-260:

/* SPEECH action state nachine */
test();test();
if ((sub(frame_type, RX SPEECH BAD) == 0) |

(sub(frame_type, RX_SPEECH PROBABLY DEGRADED) == 0))

/* bfi for all index, bits are not usable */
bfi = 1; movel6();
unusabl e_frame = O; movel6();

} else if ((sub(frame_type, RX NO DATA) == 0) |
(sub(franme_type, RX_SPEECH LOST) == 0))

{
/* bfi only for Isf, gains and pitch period */
bfi = 1; movel6();
unusabl e_frame = 1; movel6();

} else

{
bfi = 0; novel6();
unusabl e_frame = O; movel6();
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