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Changes to the specification document:

2. References

The following documents contain provisions which, through reference in thistext, constitute provisions of the present

document.

» References are either specific (identified by date of publication, edition number, version number, etc.) or

non-specific.

» For aspecific reference, subsequent revisions do not apply.

» For anon-specific reference, the latest version applies.

(1]
(2]
(3]
[4]
(5]
6]
(7]

TS 26.074: "AMR Speech Codec; Test sequences’.

TS 26.090: "AMR Speech Codec; Speech transcoding”.

TS 26.091: "AMR Speech Codec; Substitution and muting of lost frames”.

TS 26.092: "AMR Speech Codec; Comfort noise aspects’.

TS 26.093: "AMR Speech Codec; Source controlled rate operation™.

TS 26.094: "AMR Speech Codec; Voice Activity Detection”.

RFC 3267 “A Real-Time Transport Protocol (RTP) Payload Format and File Storage Format for

Adaptive M ulti-Rate (AMR) and Adaptive Multi-Rate Wideband (AMR-WB) Audio Codecs, June

2002.

6.3 Parameter bitstream file (encoder output / decoder input)

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

following format.

FRAMVE_TYPE

Bl

B2 ... | B244 | MODE_I NFO | unusedl ... | unused4

Each box corresponds to one Wor d16 value in the bitstream file, for atotal of 250 words or 500 bytes per frame. The
fields have the following meaning:

FRAMVE_TYPE

B0..B244

MODE_| NFO

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

speech encoder parameter bits (i.e. the bitstream itself). Each Bx either has the
value 0x0000 or 0x0001. Only mode MR122 really uses all 244 bits; for the other
modes, only the first n bits are used (35 < n < 204). The remaining bits are unused
(written as 0x0000)

encoding mode information, which is one of
MR4A75 (0x0000)



MR515 (0x0001)
VR59 (0x0002)
VR67 (0x0003)
VR74 (0x0004)
VR795 (0x0005)
VR102 (0x0006)
VR122 (0x0007)
unusedl.4 unused, written as 0x0000

Asindicated in section 6.1 above, the byte order depends on the host architecture.

By using a preprocessor definition the encoder output and decoder input can optionally use format described in [7],
sections 5.1 and 5.3.

Changes to the ¢ source-code:

Changes in file coder.c

Lines 53 — 56:

#ifdef MMS 1O

#defi ne AMR MAG C NUMBER "#! AMR\ n"

#defi ne MAX PACKED SIZE (MAX SERIAL SIZE / 8 + 2)
#endi f

Lines 117 — 120:

#ifdef MMS 1O
UWor d8 packed_bi t s MAX PACKED SI ZE] ;
Wordi16 packed_si ze;

#endi f

Lines 238 — 241:

#ifdef MVE | O
UWor d8 packed bi t s[ MAX PACKED SI ZE] ;
Wrdl6 packed si ze;

#endi f

Lines 283 — 310:

| #ifndef MMS IO
serial[0] = type;
if (tx_type !'= TX NO DATA) {
serial [ 1+MAX_SERI AL_SI ZE] = node;

el se {
serial [ 1+MAX_SERI AL_SI ZE] = -1,

/* wite bitstreamto output file */
if (fwite (serial, sizeof (Wrdl6), SERI AL_FRAMESI ZE, file_serial)
| = SERI AL_FRAMESI ZE) {
fprintf(stderr, "\nerror witing output file: %\n",
strerror(errno));
exit(-1);

#el se



packed size = PackBits(used nmode, node, tx type, &serial[1l], packed bits);

/* wite file storage format bitstreamto output file */
if (fwite (packed bits, sizeof (UWrd8), packed size, file serial)
| = packed_size) {
fprintf(stderr, "\nerror witing output file: %\n",
strerror(errno));
exit(-1);

#endi f

Changes in file sp_enc.c
Lines41—-44

#ifdef MVE | O

#i ncl ude "frane. h"
#i ncl ude "bitno.tab"
#endi f

Lines 235 — 330
#ifdef MM IO

/*************************************************************************

*

FUNCTI ON: PackBi ts

PURPCSE: Sorts speech bits according decreasing subjective inportance
and packs into octets according to AMR file storage fornat
as specified in RFC 3267 (Sections 5.1 and 5. 3).

DESCRI PTI ON: Dependi ng on the node, different nunmbers of bits are
processed. Details can be found in specification nentioned
above and in file "bitno.tab".

>(->(->(-|>(->(->(->(-|>(—>(-|

*

*************************************************************************/

Word16 PackBi t s(

enum Mbde used node, [* actual AMR npde */
enum Mbde node, [* i requested AMR (speech) npde */
enum TXFraneType fr type, [* i frane type */
Wrdil6 bits[]., /* i : serial bits */
UWr d8 packed bits[] /* o : sorted&packed bits */
)
L .
WOordi6 i;
UWOr d8 t enp;

UWor d8 *pack_ptr;

tenp = 0;
pack ptr = (UWrd8*) packed bits;

/* file storage format can handle only speech franes, AMR SID franes and
NO DATA franmes */

/* -> force NO DATA frame */
if (used nmbde < 0 || used nmode > 15 || (used nbde > 8 && used_node < 15))
_{
used_node = 15;
_}
/[* mark enpty frames between SID updates as NO DATA frames */
if (used nmobde == MRDTX && fr_type == TX NO _DATA)
_{
used_node = 15;
_}

/* insert table of contents (ToC) byte at the beginning of the frane */
*pack ptr = toc_byte[used npde];




pack ptr++;

/* note that NO DATA franes (used node==15) do not

need further

processing */

if (used node == 15)

return 1;
_}
tenp = 0;
[* sort and pack speech bits */
for (i =1; i < unpacked size[used node] + 1; i++)
if (bits[sort ptr[used node][i-1]] == BIT 1)
tenp++;
if (i %8)
tenp <<= 1;
el se

*pack _ptr = tenp;
pack ptr++
tenp = 0;

d

/[* insert SID type indication and speech node in case of SID frane */

if (used node == MRDTX)

_{
if (fr _type == TX SI D UPDATE)
tenp++;
tenp <<= 3;
tenp += node & 0x0007;
temp <<= 1;
_ 1

/[* insert unused bits (zeros) at the tail of the last byte */

tenp <<= (unused size[used node] - 1):
*pack ptr = tenp;

return packed_si ze[ used_node];

3
#endi f

Changes in file sp_enc.h
Lines80-90
#ifdef MMS5 IO

Word16 PackBi t s(
enum Mbde used node,

[* actual AMR npde */
enum Mbde npde, [* request ed AMR (speech) node */
enum TXFraneType fr type, [/* i : frane type */
Wrdil6 bits[]., /* i : serial bits */
UWor d8 packed bi ts[] /* o . sorted&packed bits */

)
#endi f



Changes in file decoder.c

Lines 53 — 56

#ifdef MM5_ 10
#defi ne AVR MAG C NUMBER "#! AMR\ n"

#def i ne MAX PACKED SI ZE (MAX SERIAL_SIZE / 8 + 2)

#endi f

Lines114 — 152

#ifdef MM | O
UWrd8 toc, g, ft;
Word8 nmgi c[ 8]
UWbr d8 packed bi t s[ MAX PACKED SI ZE]

5, 0, 0, 0, 0, 0, O,

0}
#endi f

proc_head ("Decoder");
#i fndef MMS | O

while (argc > 1) {
if (strcmp(argv[1l], "-rxframetype”) == 0)
rxf ranet ypeMode = 1;
el se break;

argc--;
ar gv++;
}
#endi f
| % o o e o o e e e e e e e e eeeeao -

* check nunmber of argunents

if (argc = 3)

fprintf (stderr,
" Usage:\n\n"
#ifndef MVS | O

% [-rxframetype] bitstreamfile synth_file\n\n"

Word16 packed size[16] = {12, 13, 15, 17, 19, 20, 26, 31

-rxframetype expects the RX frame type in bitstreamfile (instead of

™)\ n\ n",
#el se
" % bitstreamfile synth file\n\n",

#endi f
pr ognamne) ;
exit (1);

Lines 180 — 190

#ifdef MMS | O
/* read and verify magi c nunber */

fread(maqgi c, sizeof (Wrd8), strlen( AMNR MAG C NUMBER)

file serial);

if (strncnp(magic, AVR MAG C NUMBER, strlen(AVR MAG C NUMBER)))

—{

fprintf(stderr, "%%\n", "lnvalid magi c nunber:

nagi c) ;

fclose(file serial):
fclose(file syn):
return 1;

_
#endi f



Lines 198 — 239

#ifndef MVS | O
while (fread (serial, sizeof (Wrdl6), SERI AL_FRAMESIZE, file_serial)
== SERI AL_FRAMESI ZE)

{
—  ++framp
—+
/* get frame type and node information fromfrane */
i f (rxframetypehMde) ({
rx_type = (enum RXFraneType)serial [0];
} else {
tx_type = (enum TXFrameType)serial [0];
rx_type = tx _to_rx (tx_type);
}
node = (enum Mode) serial [ 1+MAX_SERI AL_SI ZE] ;
#el se
while (fread (& oc, sizeof (UWrd8), 1, file serial) == 1)
_{
/* read rest of the frane based on ToC byte */
g = (toc >> 2) & 0x01;
ft = (toc >> 3) & OxOF;
fread (packed bits, sizeof (UMrd8), packed size[ft], file serial);
rx _ type = UnpackBits(qg, ft, packed bits, & mde, &serial[1]);
#endi f
++f rane;
if ( (franme%0) == 0) {
fprintf (stderr, "\rfranme=% ", frane);
_}

if (rx_type == RX_NO DATA) {
node = speech_decoder _st at e- >prev_node;

el se {
speech_decoder _st at e- >prev_node = node;

Changes in file sp_dec.c
Lines42 — 44
#ifdef MMS5 IO

#i ncl ude "bitno.tab"
#endi f

Lines 220 — 298
#ifdef MM5 IO

/*
W************************************************************************
*

*  Function . UnpackBits _ _

*  Purpose . Unpack and re-arrange bits fromfile storage format to the
*

format required by speech decoder




*

Fhkkkhkkhkhkhhkhkhhkkhhkhkhhkkhhkk ok khkhhkhkhhkhkhhkkhhkkhhkkhhkkhhkkhhkkhhkkhkkhkkhhkkhkkkkkk ok k& k% %

*/
enum RXFraneType UnpackBits (
Wrd8 q, /* i : Obit (i.e. BFI) */
Wordi6 ft, [* i : frame type (i.e. npde) */
UWrd8 packed bits[], [/* i : sorted & packed bits */
enum Mbde *node, /* o : node infornation */
Wordi6 bits[] /* o : serial bits */
)
{

Wordi6 i, sid type;
UWrd8 *pack ptr, tenp;

pack ptr = (UWrd8*) packed bits;

/* real NO DATA frane
>

ied frane type */
if (ft == 15 || (ft ))

*node = (enum Mode)-1;
return RX NO DATA;

L

tenmp = *pack ptr;
pack ptr++;

for (i =1; i < unpacked size[ft] + 1; i++)

if (tenp & 0x80) bits[sort ptr[ft][i-1]] = BIT 1;
el se bits[sort ptr[ft][i-1]] = BIT O;

if (i %8)

tenp <<= 1:

i

el se

tenp = *pack ptr;
pack ptr++;

1|

~

* SID frane */
if (ft == MRDTX)

Ll

if (tenp & 0x80) sid type = 1;
el se sid _type = 0;

*node = (enum Mode) ((tenp >> 4) & 0x07);

if (sid type) return RX SI D UPDATE;
el se return RX SI D FlI RST;

1L

el se

return RX SI D BAD;

gi|!

/* speech frane */
el se

*node = (enum Mbde)ft;

if (g) return RX SPEECH GOOD;
el se return RX SPEECH BAD;

H*
D

>

o



Changes in file sp_dec.h

Lines 79 — 88
#ifdef MVE |1 O

enum RXFraneType UnpackBits (

Wrd8 q, /* i : Obit (i.e. BFI) */
Wordi6 ft, [* i : frame type (i.e. npde) */
UWrd8 packed bits[], [/* i : sorted & packed bits */
enum Mbde *node, /* o : node infornation */
Wordi6 bits[] /* o : serial bits */
i
#endi f

Changes in file bitno.tab

Lines 159 — 337
#ifdef MMS 1O

[* table of contents byte for each npde index */
static UMrd8 toc byte[16] = {0x04, Ox0C, 0x14, O0x1C, 0x24, 0x2C, 0x34, 0x3C,
0x44, 0x4C, 0x54, O0x5C, 0x64, 0x6C, 0x74, 0x7C};

[* nunber of speech bits for all npdes */
static Wrdl6 unpacked size[16] = {95, 103, 118, 134, 148, 159, 204, 244,
35, 0, 0, 0, 0, 0, 0, 0}

[* size of packed frane for each npde */
static Wrdl6 packed size[16] = {13, 14, 16, 18, 20, 21, 27, 32,
6, 0, 0, O, 0O, 0, 0, 13}

in packed format for each node */
{1, 1, 2, 2, 4, 1, 4, 4, 1, 0, 0, 0, 0, 0, O,

[* nunber of unused speech bits
static Wrdl6 unused size[1l6] =

0}:

/|* sorting tables for all nodes */

static Wrdl6 sort 475[95] = {
O, 1, 2, 3, 4, 5 6, 7, 8, 9,

10, 11, 12, 13, 14, 15, 23, 24, 25, 26,
27, 28, 48, 49, 61, 62, 82, 83, 47, 46,
45, 44, 81, 80, 79, 78, 17, 18, 20, 22,
77, 76, 75, 74, 29, 30, 43, 42, 41, 40,
38, 39, 16, 19, 21, 50, 51, 59, 60, 63,
64, 72, 73, 84, 85, 93, 94, 32, 33, 35,
36, 53, 54, 56, 57, 66, 67, 69, 70, 87,
88, 90, 91, 34, 55, 68, 89, 37, 58, 71
92, 31, 52, 65, 86

j

static Wrdl6 sort 515[103] = {
7, 6, 5, 4, 3, 2, 1, 0, 15, 14,

13, 12, 11, 10, 9, 8, 23, 24, 25, 26,
27, 46, 65, 84, 45, 44, 43, 64, 63, 62,
83, 82, 81, 102, 101, 100, 42, 61, 80, 99,
28, 47, 66, 85, 18, 41, 60, 79, 98, 29,
48, 67, 17, 20, 22, 40, 59, 78, 97, 21
30, 49, 68, 86, 19, 16, 87, 39, 38, 58,
57, 77, 35, 54, 73, 92, 76, 96, 95, 36,
55, 74, 93, 32, 51, 33, 52, 70, 71, 89,
90, 31, 50, 69, 88, 37, 56, 75, 94, 34,
53, 72, 91

j

static Wrdl6 sort 59[118] = {
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0, 1, 4, 5, 3, 6, 7, 2, 13, 15,
8, 9, 11, 12, 14, 10, 16, 28, 74, 29,
75, 27, 73, 26, 72, 30, 76, 51, 97, 50,
71, 96, 117, 31, 77, 52, 98, 49, 70, 95,
116, 53, 99, 32, 78, 33, 79, 48, 69, 94,
115, 47, 68, 93, 114, 46, 67, 92, 113, 19,
21, 23, 22, 18, 17, 20, 24, 111, 43, 89,
110, 64, 65, 44, 90, 25, 45, 66, 91, 112,
54, 100, 40, 61, 86, 107, 39, 60, 85, 106,
36, 57, 82, 103, 35, 56, 81, 102, 34, 55,
80, 101, 42, 63, 88, 109, 41, 62, 87, 108,
38, 59, 84, 105, 37, 58, 83, 104
j
static Wrdl6 sort 67[134] = {
0, 1, 4, 3, 5, 6, 13, 7, 2, 8,
9, 11, 15, 12, 14, 10, 28, 82, 29, 83,
27, 81, 26, 80, 30, 84, 16, 55, 109, 56,
110, 31, 85, 57, 111, 48, 73, 102, 127, 32,
86, 51, 76, 105, 130, 52, 77, 106, 131, 58,
112, 33, 87, 19, 23, 53, 78, 107, 132, 21
22, 18, 17, 20, 24, 25, 50, 75, 104, 129,
47, 72, 101, 126, 54, 79, 108, 133, 46, 71
100, 125, 128, 103, 74, 49, 45, 70, 99, 124,
42, 67, 96, 121, 39, 64, 93, 118, 38, 63,
92, 117, 35, 60, 89, 114, 34, 59, 88, 113,
44, 69, 98, 123, 43, 68, 97, 122, 41, 66,
95, 120, 40, 65, 94, 119, 37, 62, 91, 116,
36, 61, 90, 115
|
static Wrdl6 sort 74[148] = {
0, 1, 2, 3, 4, 5, 6, 7, 8, 9,
10, 11, 12, 13, 14, 15, 16, 26, 87, 27,
88, 28, 89, 29, 90, 30, 91, 51, 80, 112,
141, 52, 81, 113, 142, 54, 83, 115, 144, 55,
84, 116, 145, 58, 119, 59, 120, 21, 22, 23,
17, 18, 19, 31, 60, 92, 121 56, 85, 117,
146, 20, 24, 25, 50, 79, 111, 140, 57, 86,
118, 147, 49, 78, 110, 139, 48, 77, 53, 82,
114, 143, 109, 138, 47, 76, 108, 137, 32, 33,
61, 62, 93, 94, 122, 123, 41, 42, 43, 44,
45, 46, 70, 71, 72, 73, 74, 75, 102, 103,
104, 105, 106, 107, 131, 132, 133, 134, 135, 136,
34, 63, 95, 124, 35, 64, 96, 125, 36, 65,
97, 126, 37, 66, 98, 127, 38, 67, 99, 128
39, 68, 100, 129, 40, 69, 101, 130
|
static Wrdl6 sort 795[159] = {
8, 7, 6, 5, 4, 3, 2, 14, 16, 9,
10, 12, 13, 15, 11, 17, 20, 22, 24, 23,
19, 18, 21, 56, 88, 122, 154, 57, 89, 123,
155, 58, 90, 124, 156, 52, 84, 118, 150, 53,
85, 119, 151, 27, 93, 28, 94, 29, 95, 30,
96, 31, 97, 61, 127, 62, 128, 63, 129, 59,
91, 125, 157, 32, 98, 64, 130, 1, 0, 25,
26, 33, 99, 34, 100, 65, 131, 66, 132, 54,
86, 120, 152, 60, 92, 126, 158, 55, 87, 121
153, 117, 116, 115, 46, 78, 112, 144, 43 75,
109, 141, 40, 72, 106, 138, 36, 68, 102, 134,
114, 149, 148, 147, 146, 83, 82, 81, 80, 51
50, 49, 48, 47, 45, 44, 42, 39, 35 79,
77, 76, 74, 71, 67, 113, 111, 110, 108, 105,
101, 145, 143, 142, 140, 137, 133, 41, 73, 107,
139, 37, 69, 103, 135, 38, 70, 104, 136
j
static Wrdl6 sort 102[204] = {
7, 6, 5, 4, 3, 2, 1, 0, 16, 15,
14, 13, 12, 11, 10, 9, 8, 26, 27, 28,




29,

30

.31,

115, 116, 1

17,

120, 72,

73,

161,

162,

112, 154,

157,

158,

197,

122, 74,

75,

163,

164

. 66, 109 1

55

23, 21,

22,

18,

17,

35, 34,

80,

79,

78,

169, 168,

167,

166,

70,

159, 156,

160,

202,

199,

92, 91,

93,

83,

95,

96, 104,

86,

103,

87,

97. 127: 1

28

139, 129,

141,

131,

130,

132, 149,

133,

143,

170,

184, 174,

173,

183,

190,

176, 186,

38,

39,

49,

58,

59,

53,

194 179,

189,

196,

177,

136, 146,

153,

134,

152,

100, 107,

88,

106,

89,

64, 45,

63,

46,

55,

3

static

Wor d16 sort 122[ 244]

0,

1

2,

3, 4,

10,

11,

12,

13, 14,

17. 18,

19,

20,

21,

22, 24,

27,

28, 38,

141,

39,

142,

40, 143,

42,

145, 43,

146,

44,

147,

45, 148,

47,

97, 150,

200,

48,

98,

151, 201,

152,

202, 86,

136,

189,

239,

87, 137, 1

88,

138, 191,

241,

91,

194,

92, 195,

94,

197, 95,

198,

29,

30,

31, 32,

50, 100,

153,

203,

89,

139, 192, 2

101,

154, 204,

55,

105,

158,

208, 90, 1

243,

59, 109,

162,

212,

63,

113, 166, 2

117,

170, 220,

36,

37,

54,

53, 52,

60,

66,

65,

64, 70,

104

103. 102

108,

107,

112, 111, 1

116

115,

114, 120,

119,

118,

156, 155, 1

160,

159,

165, 164,

163,

169,

167, 173, 1

171,

207,

206, 205,

211,

210,

215 214 213 210

218,

217, 223,

222,

221,

72, 71,

75,

77,

82,

80, 85,

83,

123,

122 121,

126,

125,

, 129, 128, 127, 132,

131,

130, 135,

134,

133,

175, 174, 1

178,

177,

182, 181,

180,

185,

184

183, 188, 1

186,

226,

225, 224,

229,

228,

227,

232, 231, 2

235,

234,

233, 238,

237,

236,

96,

199

3

static

Wrdl6 sort SID 35] =

0,

1,

2,

3, 4, 5,

6,

7,

8,

9,

10,

11, 12, 13, 14, 15, 16, 17, 18, 19,

20,

21, 22, 23, 24, 25, 26, 27, 28, 29,

30,

31, 32, 33, 34

|3

[* pointer

t abl

e for bit sorting tables */

static Wrdl6 *sort ptr[16]

= {sort 475,

sort 515,

sort 59,

sort 67,

sort 74,

sort 795,

sort

102, sort 122,

sort SID

NULL,

NULL,

NULL,

NULL,

NULL,

NULL,

NULL} ;

#endi f
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