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8 
Storage and Transport formats

The AMR-WB+ codec storage and transport formats are described in this section.

8.1
Available Modes and Bitrates

The AMR-WB+ format contains the AMR-WB modes and a set of AMR-WB+ extension modes.

The AMR-WB+ codec includes the AMR-WB modes, as shown in Table 21 below.

… <cut text> …

The frame type is used to identify the content of an AMR-WB+ encoded frame. This type indicates if it is; an AMR-WB mode, Comfort noise, NO_DATA, AMR-WB+ core mode in mono usage, or a combination of a core mode and a stereo mode.  The frame types are presented in Table 25 below. The core mode and stereo mode index values are according to Table 22 and 23 respectively. The bit-rate value assumes an internal sampling frequency of 25600 Hz.

Table 25: Normative frame type table. Bit-rates assumes 25600 Hz internal sampling frequency.

	Frame type
	Core mode
	Stereo mode
	Bit rate 
	Octets per frame

	0-15
	As specified in Table 21

	16  
	0
	None
	10.4
	26

	17  
	1
	None
	12.0
	30

	18  
	2
	None
	13.6
	34

	19 
	3
	None
	15.2
	38

	20 
	4
	None
	16.8
	42

	21 
	5
	None
	19.2
	48

	22  
	6
	None
	20.8
	52

	23 
	7
	None
	24.0
	60

	24 
	0
	0
	12.4
	31

	25 
	0
	1
	12.8
	32

	26 
	0
	4
	14
	35

	27 
	1
	1
	14.4
	36

	28 
	1
	3
	15.2
	38

	29 
	1
	5
	16
	40

	30 
	2
	2
	16.4
	41

	31 
	2
	4
	17.2
	43

	32 
	2
	6
	18
	45

	33 
	3
	3
	18.4
	46

	34 
	3
	5
	19.2
	48

	35 
	3
	7
	20
	50

	36 
	4
	4
	20.4
	51

	37 
	4
	6
	21.2
	53

	38 
	4
	9
	22.4
	56

	39 
	5
	5
	23.2
	58

	40 
	5
	7
	24
	60

	41 
	5
	11
	25.6
	64

	42 
	6
	8
	26
	65

	43 
	6
	10
	26.8
	67

	44 
	6
	15
	28.8
	72

	45 
	7
	9
	29.6
	74

	46 
	7
	10
	30
	75

	47 
	7
	15
	32
	80

	48-127
	Reserved


8.2
AMR-WB+ Raw Format

The raw format serves as an intermediate storage or transport format. The raw frame contains a two-octet header followed by data octets.

The header in each frame contains the following two octets. 

	
	MSB
	
	LSB

	Octet


	bit 8
	bit 7
	bit 6
	bit 5
	bit 4
	bit 3
	bit 2
	bit 1

	1
	0
	Frame type (FT)

	2


	TFI
	0
	ISF mode (5 bits)


Frame type(FT) (7 bits): Indicates the frame type setting of the codec used for the corresponding frame (the combination of AMR-WB+ core and stereo mode, the AMR-WB mode, or comfort noise, as specified by Table 25 above).

Transport Frame Index (TFI) (2 bits): An index from 0 (first) to 3 (last) indicating this transport frame’s position in the superframe.

ISF index (5 bits): Indicates the internal sampling frequency employed for the corresponding frame. The index values correspond to internal sampling frequency as specified in Table 24 above. This field SHALL be set to 0 for operation according to the AMR-WB+ modes defined in table 21 (Frame types 0-13).

FT=14 (AUDIO_LOST) is used to indicate frames that are lost. NO_DATA (FT=15) frame could mean either that there is no data produced by the audio encoder for that frame or that no data for that frame is transmitted in the current packet (i.e., valid data for that frame could be sent in either an earlier or later packet). The duration for these non-included frames is dependent on the internal sampling frequency indicated by the ISF mode field.

For operation according to FT 0-13 the ISF field shall be set 0 and has no meaning. The frame length for that operation is fixed to 20 ms in time.

If receiving a frame with an FT value not defined the whole frame SHOULD be discarded and assumed erased.  

The AMR-WB+ SCR/DTX is identical with AMR-WB SCR/DTX described in [8] and SHALL only be used in combination with the AMR-WB modes (0-8).

The audio data follows the header octets. The number of data octets per frame corresponding to a certain frame type is given in Table 25.

Example
The following diagram (Table 26) shows a frame of AMR-WB+ using 14 kbit/s frame type (FT=26) with a frame length of 35 octets (280 bits). The internal sampling frequency in this example is 25.6 kHz (ISF mode = 8). FT 26 corresponds to mono mode 0 (208 bits/frame) and stereo mode 4 (72 bits/frame). The frame is the first frame in the superframe (TFI=0).

The data octets are placed according to the detailed bit allocation given in tables 14 to 20. The first bit of the AMR-WB+ data b0 is placed in bit 8 of octet 3.

Table 26: AMR-WB+ raw format for 14 kbit/s operation with ISF mode 8 (bit rate factor=1).

	
	MSB
	
	LSB

	Octet


	bit 8
	bit 7
	bit 6
	bit 5
	Bit 4
	bit 3
	bit 2
	bit 1

	1
	FT = 26

	
	0
	0
	0
	1
	1
	0
	1
	0

	2
	TFI=0
	ISF = 8

	
	0
	0
	0
	0
	1
	0
	0
	0

	3
	AMR-WB+ data (octet 1)

	
	b0
	b1
	b2
	b3
	b4
	b5
	b6
	b7

	4..27
	AMR-WB+ data (octets 2 to 25)

	
	b8
	…
	…
	…
	…
	…
	…
	…

	28
	AMR-WB+ data (octet 26)

	
	b200
	b201
	b202
	b203
	B204
	b205
	b206
	b207

	29
	AMR-WB+ data (octet 27)

	
	s0
	s1
	s2
	s3
	s4
	s5
	s6
	s7

	30..36
	AMR-WB+ data (octet 28 to 34)

	
	s8
	…
	…
	…
	…
	…
	…
	…

	37
	AMR-WB+ data (octet 35)

	
	S64
	S65
	S66
	S67
	S68
	S69
	S70
	S71


8.3
AMR-WB+ File Storage Format

This format is relevant only for file storage and defines a storage unit contained in an AMR-WB+ sample of a 3GP file [9]. It is quite similar to the raw format with the exception that the two-octet header is used once per superframe for AMR-WB+ extension modes and once per frame for AMR-WB modes. Note that in AMR-WB+, the frame type and internal sampling frequency can be switched only on a superframe basis boundaries so the header octets are needed only once per superframe. 

All media streams in a 3GP file are stored in timed units called samples. This format defines the syntax of the basic component of a sample, which is here called a storage unit..

A storage unit consists of a two-octet header followed by data octets corresponding to the whole superframe (4 transport frames).

to either:

1. Awhole superframe (4 transport frames)  when  FT = 10..13 or  FT = 16…47 .

2. A frame otherwise

 For the first case, the number of data octets per superframe is given by 4 times the number of octets per frame (the right-most column in Table 25).

The length of an AMR-WB+ storage unit in ms (corresponding to one superframe) depends on the internal sample frequency and given by 80×ISF/25600 where ISF is the internal sampling frequency in Hz (ISF modes are shown in Table 24).

The header in each storage unit contains the following two octets. 

	
	MSB
	
	LSB

	Octet


	bit 8
	bit 7
	bit 6
	bit 5
	bit 4
	bit 3
	bit 2
	bit 1

	1
	0
	Frame type (FT) (7 bits)

	2


	0
	0
	0
	ISF mode (5 bits)


Frame type (FT) (7 bits): Indicates the frame type setting of the codec used for the corresponding frame (the combination of AMR-WB+ core and stereo mode, the AMR-WB mode, or comfort noise, as specified by Table 25 above).

ISF index (5 bits): Indicates the internal sampling frequency employed for the corresponding frame. The index values correspond to internal sampling frequency as specified in Table 24 above. This field SHALL be set to 0 for operation according to the AMR-WB+ modes defined in table 21 (frame types  0-13).

For operation according to FT 0-13 the ISF field shall be set 0 and has no meaning. The frame length for that operation is fixed to 20 ms in time.

The audio data follows the header octets. The number of data octets per storage unit corresponding to frame types 10..13 and 16…47   are given as 4 times the number of octets per frame (right-most column in Table 25), for the other frame types, the number of octets are those corresponding to 1 frame only..

It should be noticed that when FT <10, i.e. AMR-WB frames, the original AMR-WB storage format should be preferred in order to ensure backward decoding compatibility. 

Example
The following diagram (Table 27) shows a storage sample of AMR-WB+ using 14 kbit/s frame type (FT=26) with a superframe length of 4×35=140 octets. The internal sampling frequency in this example is 25.6 kHz (ISF mode = 8). FT 26 corresponds to mono mode 0 (208 bits/frame) and stereo mode 4 (72 bits/frame). 

The data octets are packetized according to the detailed bit allocation given in tables 14 to 20. The first bit of the AMR-WB+ data b0 is placed in bit 8 of octet 3.

Table 27: AMR-WB+ storage sample (superframe) for 14 kbit/s operation with ISF mode 8 (bit rate factor=1).

	
	MSB
	
	LSB

	Octet


	bit 8
	bit 7
	bit 6
	bit 5
	bit 4
	bit 3
	bit 2
	bit 1

	1
	FT = 26

	
	0
	0
	0
	1
	1
	0
	1
	0

	2
	ISF = 8

	
	0
	0
	0
	0
	1
	0
	0
	0

	3
	Frame 1 AMR-WB+ data (octet 1)

	
	b0
	b1
	b2
	b3
	b4
	b5
	b6
	b7

	4..27
	Frame 1 AMR-WB+ data (octets 2 to 25)

	
	b8
	…
	…
	…
	…
	…
	…
	…

	28
	Frame 1 AMR-WB+ data (octet 26)

	
	b200
	b201
	b202
	b203
	B204
	b205
	b206
	b207

	29
	Frame 1 AMR-WB+ data (octet 27)

	
	s0
	s1
	s2
	s3
	s4
	s5
	s6
	s7

	30..36
	Frame 1 AMR-WB+ data (octet 28 to 34)

	
	s8
	…
	…
	…
	…
	…
	…
	…

	37
	Frame 1 AMR-WB+ data (octet 35)

	
	S64
	S65
	S66
	S67
	S68
	S69
	S70
	S71

	38
	Frame 2 AMR-WB+ data (octet 1)

	
	b0
	b1
	b2
	b3
	b4
	b5
	b6
	b7

	39..62
	Frame 2 AMR-WB+ data (octets 2 to 25)

	
	b8
	…
	…
	…
	…
	…
	…
	…

	63
	Frame 2 AMR-WB+ data (octet 26)

	
	b200
	b201
	b202
	b203
	B204
	b205
	b206
	b207

	64
	Frame 2 AMR-WB+ data (octet 27)

	
	s0
	s1
	s2
	s3
	s4
	s5
	s6
	s7

	65..71
	Frame 2 AMR-WB+ data (octet 28 to 34)

	
	s8
	…
	…
	…
	…
	…
	…
	…

	72
	Frame 2 AMR-WB+ data (octet 35)

	
	S64
	S65
	S66
	S67
	S68
	S69
	S70
	S71

	73
	Frame 3 AMR-WB+ data (octet 1)

	
	b0
	b1
	b2
	b3
	b4
	b5
	b6
	b7

	74..97
	Frame 3 AMR-WB+ data (octets 2 to 25)

	
	b8
	…
	…
	…
	…
	…
	…
	…

	98
	Frame 3 AMR-WB+ data (octet 26)

	
	b200
	b201
	b202
	b203
	B204
	b205
	b206
	b207

	99
	Frame 3 AMR-WB+ data (octet 27)

	
	s0
	s1
	s2
	s3
	s4
	s5
	s6
	s7

	100..106
	Frame 3 AMR-WB+ data (octet 28 to 34)

	
	s8
	…
	…
	…
	…
	…
	…
	…

	107
	Frame 3 AMR-WB+ data (octet 35)

	
	S64
	S65
	S66
	S67
	S68
	S69
	S70
	S71

	108
	Frame 4 AMR-WB+ data (octet 1)

	
	b0
	b1
	b2
	b3
	b4
	b5
	b6
	b7

	109..132
	Frame 4 AMR-WB+ data (octets 2 to 25)

	
	b8
	…
	…
	…
	…
	…
	…
	…

	133
	Frame 4 AMR-WB+ data (octet 26)

	
	b200
	b201
	b202
	b203
	B204
	b205
	b206
	b207

	134
	Frame 4 AMR-WB+ data (octet 27)

	
	s0
	s1
	s2
	s3
	s4
	s5
	s6
	s7

	135..141
	Frame 4 AMR-WB+ data (octet 28 to 34)

	
	s8
	…
	…
	…
	…
	…
	…
	…

	142
	Frame 4 AMR-WB+ data (octet 35)

	
	S64
	S65
	S66
	S67
	S68
	S69
	S70
	S71
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