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FIRST CHANGE

1
Scope

The present document describes a generic frame format for the Adaptive Multi-Rate (AMR) speech codec and the Enhanced Full Rate (GSM-EFR) speech codec. This format shall be used as a common reference point when interfacing speech frames between different elements of the 3G system and between different systems. Appropriate mappings to and from this generic frame format will be used within and between each system element.

Annex A describes a second frame format which shall be used when octet alignment of AMR frames is required.

NEXT CHANGE

2
References

The following documents contain provisions which, through reference in this text, constitute provisions of the present document.

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

· For a specific reference, subsequent revisions do not apply.

· For a non-specific reference, the latest version applies.  In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.

[1]
TS 26.090: "AMR Speech Codec; Speech Transcoding Functions".

[2]
TS 26.093: "AMR Speech Codec; Source Controlled Rate Operation".

[3]
TS 26.092: "AMR Speech Codec; Comfort Noise Aspects".
[4]
TS 46.060: "EFR Speech Codec; Speech Transcoding Functions".

[5]
TS 46.062: "EFR Speech Codec; Comfort Noise Aspects".
NEXT SUBSECTION FOR INFORMATION

4.1.1
Frame Type, Mode Indication, and Mode Request

Table 1a defines the 4-bit Frame Type field. Frame Type can indicate the use of one of the eight AMR codec modes, one of four different comfort noise frames, or an empty frame. In addition, three Frame Type Indices are reserved for future use. The same table is reused for the Mode Indication and Mode Request fields which are 3-bit fields each and are defined only in the range 0…7 to specify one of the eight AMR codec modes.

Table 1a: Interpretation of Frame Type,
Mode Indication and Mode Request fields

	Frame Type

	Mode Indication
	Mode Request
	Frame content (AMR mode, comfort noise, or other)

	0
	0
	0
	AMR 4,75 kbit/s 

	1
	1
	1
	AMR 5,15 kbit/s 

	2
	2
	2
	AMR 5,90 kbit/s 

	3
	3
	3
	AMR 6,70 kbit/s (PDC-EFR)

	4
	4
	4
	AMR 7,40 kbit/s (TDMA-EFR)

	5
	5
	5
	AMR 7,95 kbit/s 

	6
	6
	6
	AMR 10,2 kbit/s 

	7
	7
	7
	AMR 12,2 kbit/s (GSM-EFR)

	8
	-
	-
	AMR SID

	9
	-
	-
	GSM-EFR SID

	10
	-
	-
	TDMA-EFR SID 

	11
	-
	-
	PDC-EFR SID

	12-14
	-
	-
	For future use

	15
	-
	-
	No Data (No transmission/No reception) 


NEXT SUBSECTIONS FOR INFORMATION
4.3
AMR frame composition

The generic AMR frame is formed as a concatenation of AMR Header, AMR Auxiliary Information and the AMR Core Frame, in this order. The MSB of the Frame Type is placed in bit 8 of the first octet (see example in table 5 below), the LSB of the Frame Type is placed in bit 5. Then the next parameter follows, which is the Frame Quality Indicator, and so on. Between Mode Request and Codec CRC five spare bits are inserted to align the Codec CRC and the AMR Core frame to the octet boundary. The first bit of the AMR Core frame d(0) is placed in bit 8 of octet 4. The last bit of the generic AMR frame is the last bit of AMR Core Frame, which is the last bit of speech bits or the last bit of comfort noise bits, as defined in subclauses 4.2.1 and 4.2.3. Table 5 shows the composition for the example of the Codec Mode 6.7kbit/s and table 6 shows the composition for the AMR SID frame.

Table 5: Mapping of an AMR speech coding mode into the generic AMR frame, AMR IF1,
example: AMR 6.7 kbit/s,  "good frame", Mode Request = 1.

	
	MSB
	Mapping of bits
AMR 6.7
	LSB

	Octet


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

	1
	Frame Type (=3)
	FQI
	Mode Indication (=3)

	
	0
	0
	1
	1
	1
	0
	1
	1

	2
	Mode Request (=1)
	spare

	
	0
	0
	1
	0
	0
	0
	0
	0

	3
	Codec CRC

	
	CRC(7)
	CRC(6)
	CRC(5)
	CRC(4)
	CRC(3)
	CRC(2)
	CRC(1)
	CRC(0)

	4
	AMR Core Frame (octet 1)

	
	d(0)
	d(1)
	d(2)
	d(3)
	d(4)
	d(5)
	d(6)
	d(7)

	5..19
	

	
	
	
	
	
	
	
	
	

	20
	AMR Core Frame (octet 17)
	undefined

	
	d(128)
	d(129)
	d(130)
	d(131)
	d(132)
	d(133)
	
	


Table 6: Mapping of an AMR SID frame into the generic AMR frame, AMR IF1,
example: AMR SID_Update, "good frame", Mode Indication = 3, Mode Request = 2.

	
	MSB
	Mapping of bits
AMR SID
	LSB

	Octet


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

	1
	Frame Type (=8)
	FQI
	Mode Indication

	
	1
	0
	0
	0
	1
	undefined

	2
	Mode Request (=2)
MSB              …               LSB
	spare

	
	0
	1
	0
	0
	0
	0
	0
	0

	3
	Codec CRC

	
	CRC(7)
	CRC(6)
	CRC(5)
	CRC(4)
	CRC(3)
	CRC(2)
	CRC(1)
	CRC(0)

	4
	AMR Core Frame (octet 1)

	
	d(0)=s(1)
	d(1)=s(2)
	d(2)
	d(3)
	d(4)
	d(5)
	d(6)
	d(7)

	5..7
	

	
	
	
	
	
	
	
	
	

	8
	
	
	
	STI
	Mode Indication (=3)

LSB               …               MSB
	undef.

	
	d(32)
	d(33)
	d(34) = s(35)
	1
	1
	1
	0
	


Table 7 summarizes all possible AMR frame format combinations in terms of number of bits in each field.

Table 7. Number of bits for different fields in different AMR frame compositions

	Frame Type Index 
	Frame Type


	Frame Quality Indicator
	Mode Indication
	Mode Request
	Codec CRC
	Class A
	Class B
	Class C
	Total

	
	
	
	
	
	
	AMR Core Frame
	

	0
	4
	1
	3
	3
	8
	42
	53
	0
	114

	1
	4
	1
	3
	3
	8
	49
	54
	0
	122

	2
	4
	1
	3
	3
	8
	55
	63
	0
	137

	3
	4
	1
	3
	3
	8
	58
	76
	0
	153

	4
	4
	1
	3
	3
	8
	61
	87
	0
	167

	5
	4
	1
	3
	3
	8
	75
	84
	0
	178

	6
	4
	1
	3
	3
	8
	65
	99
	40
	223

	7
	4
	1
	3
	3
	8
	81
	103
	60
	263

	8
	4
	1
	3
	3
	8
	39
	0
	0
	58

	9
	4
	1
	3
	3
	8
	43
	0
	0
	62

	10
	4
	1
	3
	3
	8
	38
	0
	0
	57

	11
	4
	1
	3
	3
	8
	37
	0
	0
	56

	12
	Not used
	
	
	
	
	
	
	
	

	13
	Not used
	
	
	
	
	
	
	
	

	14
	Not used
	
	
	
	
	
	
	
	

	15
	4
	0
	0
	0
	0
	0
	0
	0
	4


NEXT CHANGE
4.4
GSM-EFR Frame Composition

This subclause contains the description of the generic GSM-EFR Frame of Figure 1. The descriptions for the generic GSM-EFR Frame with speech bits and with comfort noise bit are given separately.

4.4.1
GSM-EFR Frame with speech bits

The generic GSM-EFR frame for speech data bits is formed like for the AMR mode 12.2 kbit/s.
The same Frame Type (Frame Type 7) is used also for GSM-EFR. The Mode Indication and Mode Request fields are set to “7”. The GSM-EFR Core Frame for speech data bits is identical to the AMR Core Frame for speech data bits in the AMR mode with 12.2 kbit/s.

4.4.2
GSM-EFR Frame with comfort noise bits

The GSM-EFR Frame content for the additional frame type with Frame Type Index 9 in Table 1a are described in this subclause. This consists of the frame related to GSM-EFR Comfort Noise Aspects as specified in [3], [4] and [5].

The comfort noise bits are all mapped to Class A. Classes B and C are not used (see Table 7).

The contents of GSM-EFR SID is the Comfort Noise Parameters (s(i)) as defined in [4]. The Comfort noise parameters are computed as described in [5] by the GSM-EFR speech encoder and are denoted as s(i) = {s(1),s(2),...,s(38), s(87),s(88),…,s(91)}. The notation s(i) follows that of [3] (Table 6). The notation d(j) = {d(0) … d(42)} is local to the present document and is formed as defined by the pseudo code below.

for j = 0 to 37
d(j) := s(j+1); /* LSP parameters in s(1) to s(38) */;  

for j = 38 to 42

 d(j) := s(j+49);  /* fixed codebook  gain parameter in s(87)-s(91) */

Table 8 shows the composition for the generic GSM-EFR SID frame.

Table 8: Mapping of the GSM-EFR SID frame into the generic AMR frame format, AMR IF1,
Example of a good GSM-EFR SID frame (FQI=1).

	
	MSB
	Mapping of bits for GSM-EFR SID
	LSB

	Octet


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

	1
	Frame Type (=9)
	FQI
	Mode Indication (=7)

	
	1
	0
	0
	1
	1
	1
	1
	1

	2
	Mode Request (=7)
	spare

	
	1
	1
	1
	0
	0
	0
	0
	0

	3
	Codec CRC

	
	CRC(7)
	CRC(6)
	CRC(5)
	CRC(4)
	CRC(3)
	CRC(2)
	CRC(1)
	CRC(0)

	4
	Core Frame (octet 1)

	
	d(0)=s(1)
	d(1)=s(2)
	d(2)
	d(3)
	d(4)
	d(5)
	d(6)
	d(7)

	5..7
	

	
	
	
	
	
	
	
	
	

	8
	
	
	
	
	
	
	
	

	
	d(32))
	d(33)
	d(34)
	d(35)
	d(36)=s(37)
	d(37)=s(38)
	d(38)=s(87)
	d(39)=s(88)

	9
	
	
	
	spare

	
	d(40)=s(89)
	d(41)=s(90)
	d(42)=s(91)
	0
	0
	0
	0
	0


END of CHANGES
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