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The present document has been developed within the 3rd Generation Partnership Project (3GPP TM) and may be further elaborated for the purposes of 3GPP.
 
The present document has not been subject to any approval process by the 3GPP Organisational Partners and shall not be implemented.
 
This Specification is provided for future development work within 3GPP only. The Organisational Partners accept no liability for any use of this Specification.
Specifications and reports for implementation of the 3GPP TM system should be obtained via the 3GPP Organisational Partners' Publications Offices.

Introduction to draft CR

TS 48.061 V4.0.0 has 

· one editorial mistake in the synchronisation search for AMR 7.40 and 

· one functional error in the coding of AMR  No_Speech frames.

The editorial mistake is obvious and easy to correct without endangering interworking. It is marked in green.
The error in AMR No_Speech frames may cause more problems and may therefore be OPTIONAL (?) in TRAU frames. It is marked in blue.
5.2
8 kbit/s submultiplexing
5.2.1.2
Frames for Adaptive Multi-Rate Speech
5.2.1.2.1
Frame for Lower Codec Modes
This frame layout shall be used for No_Speech frames and speech frames for codec modes 4,75, 5,15 and 5,90 kBit/s.

…

5.2.1.2.3
Speech frame for Codec Mode 7,40 kBit/s
This frame layout shall be used for speech frames for codec mode 7,40 kBit/s. The synchronisation pattern is unique and identifies this codec mode.

	
	Bit number

	Octet no
	1
	2
	3
	4
	5
	6
	7
	8

	1
	0
	0
	1
	D1
	D2
	D3
	D4
	D5

	2
	0
	D6
	D7
	D8
	D9
	D10
	D11
	D12

	3
	1
	C1
	C2
	C3
	D13
	D14
	D15
	D16

	4
	0
	D17
	D18
	D19
	D20
	D21
	D22
	D23

	5
	D24
	D
	D
	D
	D
	D
	D
	D31

	6
	D32
	D
	D
	D
	D
	D
	D
	D39

	7
	D40
	D
	D
	D
	D
	D
	D
	D47

	8
	D48
	D
	D
	D
	D
	D
	D
	D55

	9
	D56
	D
	D
	D
	D
	D
	D
	D63

	10
	D64
	D
	D
	D
	D
	D
	D
	D71

	11
	D72
	D
	D
	D
	D
	D
	D
	D79

	12
	D80
	D
	D
	D
	D
	D
	D
	D87

	13
	D88
	D
	D
	D
	D
	D
	D
	D95

	14
	D96
	D
	D
	D
	D
	D
	D
	D103

	15
	D104
	D
	D
	D
	D
	D
	D
	D111

	16
	D112
	D
	D
	D
	D
	D
	D
	D119

	17
	D120
	D
	D
	D
	D
	D
	D
	D127

	18
	D128
	D
	D
	D
	D
	D
	D
	D135

	19
	D136
	D
	D
	D
	D
	D
	D
	D143

	20
	D144
	D145
	D146
	D147
	D148
	D149
	D150
	D151


5.2.4.2
Coding for Adaptive Multi-Rate Speech
Coding in uplink and downlink direction is identical. The synchronisation patterns for the Adaptive Multi Rate speech differ from the ones used for the other services. An explicit Frame_Type is not defined for AMR, instead the synchronisation patterns itself identify the service (Frame_Type) and to some extent the Codec_Mode.

The CRC-bits inserted are calculated as described in clause 5.1.4.1. The control elements are as defined in 3GPP TS 48.060 (RIF, CMI, CMR, TAC, TAE, PAB, …). The coding is, however, sometimes different.


5.2.4.2.1
No_Speech Frame
The frame layout for lower modes shall be used.


Control Information (C-Bits):
C1 . C2. C3:

set to “1.0.0”, if RIF equals "0"
(frame with Codec_Mode Indication phase)




set to "1.0.1", if RIF equals "1"
(frame with Codec_Mode Request phase)
C4 . C5:

set to “0.0”, this is the Frame_Classification for No_Speech Frames.


Coding of D-Bits:

The D-Bits in No_Speech frames carry additional control information:

D1 .. D6:


Time Alignment Field 

(as defined in 3GPP TS 48.060)
D7:



In DL: Uplink Frame Error (UFE) , in UL: Downlink Frame Error (DFE)
D8 .. D10:


No_Speech_Classification 
(as defined in 3GPP TS 48.060)
D11 .. D13:

CMI_abs 





(as defined in 3GPP TS 48.060)
D14 .. D16:

CMR_abs 




(as defined in 3GPP TS 48.060)

The Uplink Frame Error (UFE) is coded and defined as in 3GPP TS 48.060.
The Downlink Frame Error (DFE) is - different to 48.060 - defined in uplink direction to allow fast recovery from synchronisation loss in higher codec modes. The coding is like for UFE. 
The procedure is described in clause 6.9.2.

The coding for D55…D59 is common to all three lower code modes. These bits are reserved for the Configuration Protocol (Config_Prot and Message_No) in case of Tandem Free Operation, see 3GPP TS 48.062. If the BTS does not support TFO or TFO is disabled, then these bits shall be set to "0.0.0.0.0".

D55 .. D57:

Config_Prot
D58 . D59:

Message_No

Time Alignment Extension and Phase Alignment:
D60:


Phase Alignment Bit (PAB)



 (as defined in 3GPP TS 48.060)
D61 . D62:

Time Alignment Extension (TAE)
 (as defined in 3GPP TS 48.060)

DTX and TFO control:

D63:


DTX in downlink requested (DTXd)
(as defined in 3GPP TS 48.060)
D64:


TFO Enabled (TFOE) 




(as defined in 3GPP TS 48.060)

The bits D65…D125 (61 bits) are reserved for Tandem Free Operation (see 3GPP TS 48.062). If the BTS does not support TFO or TFO is disabled, then these bits shall be set to all "1".

The bits D17…D51 (35 bits) are also reserved for Tandem Free Operation (see 3GPP TS 48.062), if not needed otherwise, i.e. in all No_Speech frames classified neither as SID_Update nor as SID_Bad. If the BTS does not support TFO or TFO is disabled, then these bits shall be set to all "1" in these cases.
The bits D52 .. D54 carry the CRC1 over bits C1…C5, D1…D51 in all No_Speech frames. This is OPTIONAL for all No_Speech frames, except for SID_Update or SID_Bad.
In case the frames are classified as SID_Update or SID_Bad the bits D17...D54 code the

Silence Description parameters (as defined in 3GPP TS 26.090):

Silence Description parameters (as defined in 3GPP TS 26.090):
D17 .. D19:

Moving average predictor, initial values (s1…s3)
D20 .. D45:

Indexes of LSF submatrices (s4…s29)
D46 .. D51:

Logarithmic frame energy (s30…s35)
D52 .. D54:

CRC1 over bits C1…C5, D1…D51.

Time Alignment Bits:
D126 .. T:

Coding as defined for Half Rate speech (T1 .. T2).

5.2.4.2.2
Speech Frames for 4,75, 5,15 and 5,90 kBit/s

The frame layout for lower modes shall be used. Speech Frames for 4,75, 5,15 and 5,90 kBit/s are defined, if Frame Classification is not set to “0.0” , otherwise the frame is a No_Speech Frame (see above).

Coding of Control Information (C-Bits):
The coding for C1 to C5 is common in all three Codec_Modes. Codec Mode Indication (CMI) plus Codec Mode Request (CMR) plus Request or Indication Flag (RIF) are coded with one 3-bit field. These three control elements are as defined in 3GPP TS 48.060. The coding is somewhat different:
C1.C2.C3:
0 . 0 . 0:
CMI = 4,75;
CMR = ?;

RIF = 0.
0 . 0 . 1:
CMI = 5,15;
CMR = ?;

RIF = 0.
0 . 1 . 0:
CMI = 5,90;
CMR = ?;

RIF = 0.
0 . 1 . 1:
CMI = ?;
CMR = 4,75;

RIF = 1.
1 . 0 . 0:
CMI = ?;
CMR = 5,15;

RIF = 1.
1 . 0 . 1:
CMI = ?;
CMR = 5,90;

RIF = 1.
1 . 1 . 0:
CMI = ?;
CMR = 6,70;

RIF = 1.
1 . 1 . 1:
CMI = ?;
CMR = 7,40;

RIF = 1.

Frame_Classification (C4…C5) is defined and coded as in 3GPP TS 48.060.

Coding of D-Bits:

The coding for D55…D59 is common to all three lower code modes. These bits are reserved for the Configuration Protocol (Config_Prot and Message_No) in case of Tandem Free Operation, see 3GPP TS 48.062. If the BTS does not support TFO or TFO is disabled, then these bits shall be set to "0.0.0.0.0".


AMR_Mode 4,75 kBit/s, see 3GPP TS 26.090:
D1 .. D3:

spare (3 bits), set to “1”
D4 .. D26:

Indexes of the LSF submatrices (s1…s23)
D27 .. D51:

Indexes of the parameters of first sub-frame (s24…s48)
D52 .. D54:

CRC1 over bits C1…C5, s1…s16, s18, s19, s21…s29, s45…s48.
D55 .. D59:

reserved for TFO
D60 .. D72:

Indexes of the parameters of second sub-frame (s49…s61)
D73 .. D75:

CRC2 over bits D55…D59, s49, s50.
D76 .. D96:

Indexes of the parameters of third sub-frame (s62…s82)
D97 .. D99:

CRC3 over bits s62, s63, s79…s82.
D100 .. D112:
Indexes of the parameters of fourth sub-frame (s83…s95)
D113 .. D115:
CRC4 over bits s83, s84.
D116 .. D126:
spare (11 bits); set to "1".

AMR_Mode 5,15 kBit/s, see 3GPP TS 26.090:
D1 .. D5:

spare (5 bits); set to  "1"
D6...D28:

Indexes of the LSF submatrices (s1…s23)
D29...D51:

Indexes of the parameters of first sub-frame (s24…s46)
D52 .. D54:

CRC1 over bits C1…C5, s1…s16, s19…s29, s42…s46.
D55 .. D59:

reserved for TFO
D60 .. D78:

Indexes of the parameters of second sub-frame (s47…s65)
D79 .. D81:

CRC2 over bits D55…D59, s47, s48, s61…s65.
D82 .. D100:

Indexes of the parameters of third sub-frame (s66…s84)
D101 .. D103:
CRC3 over bits s66, s67, s80…s84.
D104 .. D122:
Indexes of the parameters of fourth sub-frame (s85…s103)
D123 .. D125:
CRC4 over bits s85, s86, s99…s103.
D126:


spare (1 bits); set to "1".

AMR_Mode 5,90 kBit/s, see 3GPP TS 26.090:
D1 .. D26:

Indexes of the LSF submatrices (s1…s26)
D27 .. D51:

Indexes of the parameters of first sub-frame (s27…s51)
D52 .. D54:

CRC1 over bits  C1…C5, s1…s17, s27…s34, s48…s51.
D55 .. D59:

reserved for TFO
D60 .. D80:

Indexes of the parameters of second sub-frame (s52…s72)
D81 .. D105:

Indexes of the parameters of third sub-frame (s73…s97)
D106 .. D126:
Indexes of the parameters of fourth sub-frame (s98…s118).

Time Alignment Bit:
T:


Set to “1”. May be omitted, then the next frame is advanced by 125 µs.

5.2.4.2.3
Speech Frame for 6,70 kBit/s
The frame layout for codec mode 6,70 shall be used. By this the Codec Mode Indication is defined to be 6,70 kBit/s, regardless of the phase of the RIF bit.

Coding of Control Information (C-Bits):
Codec Mode Request (CMR) plus Request or Indication Flag (RIF) plus Frame Classification (FC) are coded with one 3-bit field. These three control elements, are as defined in 3GPP TS 48.060. The coding is somewhat different:
C1.C2.C3:
0 . 0 . 0:
CMR = ?;

RIF = 0;
FC = "Speech_Bad".
0 . 0 . 1:
CMR = ?;

RIF = 0;
FC = "Speech_Good".
0 . 1 . 0:
CMR = (D1…D3);
RIF = 1
FC = "Speech_Bad".
0 . 1 . 1:
CMR = 4,75;

RIF = 1;
FC = "Speech_Good".
1 . 0 . 0:
CMR = 5,15;

RIF = 1;
FC = "Speech_Good".
1 . 0 . 1:
CMR = 5,90;

RIF = 1;
FC = "Speech_Good".
1 . 1 . 0:
CMR = 6,70;

RIF = 1;
FC = "Speech_Good".
1 . 1 . 1:
CMR = 7,40;

RIF = 1;
FC = "Speech_Good".

"CMR = (D1…D3)" indicates that the CMR is defined in this specific case of "Speech_Bad" within the D-Bits, which would be otherwise undefined. The coding of CMR in this case is:

D1.D2.D3:
0 . 0 . 0:
undefined, reserved
0 . 0 . 1:
undefined, reserved
0 . 1 . 0:
undefined, reserved
0 . 1 . 1:
CMR = 4,75.
1 . 0 . 0:
CMR = 5,15.
1 . 0 . 1:
CMR = 5,90.
1 . 1 . 0:
CMR = 6,70.
1 . 1 . 1:
CMR = 7,40.


Coding of D-Bits, see 3GPP TS 26.090:
D1 .. D26:

Indexes of the LSF submatrices (s1…s26)
D27 .. D55:

Indexes of the parameters of first sub-frame (s27…s55)
D56 .. D58:

CRC1 over bits C1…C3, D1…D3, s4…s17, s20, s24, s27…s34, s49…s53.
D59 .. D83:

Indexes of the parameters of second sub-frame (s56…s80)
D84 .. D112:

Indexes of the parameters of third sub-frame (s81…s109)
D113 .. D137:
Indexes of the parameters of fourth sub-frame (s110…s134).

5.2.4.2.4
Speech Frame for 7,40 kBit/s
The frame layout for codec mode 7,40 shall be used. By this the Codec Mode Indication is defined to be 7,40 kBit/s, regardless of the phase of the RIF bit.

Coding of Control Information (C-Bits):
Codec Mode Request (CMR) plus Request or Indication Flag (RIF) plus Frame Classification (FC) are coded with one 3-bit field. These three control elements are as defined in 3GPP TS 48.060.

The coding is exactly as described for codec mode 6,70, except that the CMR in case of "Speech_Bad" is defined in bits D6…D8 (instead of D1…D3) and thus at exactly the same position within the frame.

Coding of D-Bits, see 3GPP TS 26.090:
D1 .. D26:

Indexes of the LSF submatrices (s1…s26)
D27 .. D58:

Indexes of the parameters of first sub-frame (s27… s58)
D59 .. D61:

CRC1 over bits C1 to C3, D1… D20, s22…s24, s27…s32, s52, s53, s55…s57.
D62 .. D90:

Indexes of the parameters of second sub-frame (s59…s87)
D91 .. D122:

Indexes of the parameters of third sub-frame (s88…s119)
D123 .. D151:
Indexes of the parameters of fourth sub-frame (s120…s148).

5.2.4.2.5
Speech Frame for 7,95 kBit/s

Codec mode 7,95 kBit/s is not supported in 8 kBit/s submultiplexing.

5.2.5
Order of Bit Transmission

The order of bit transmission is:


Bit m of octet n shall be transmitted as bit ((n‑1)*8+m) with m=(1..8) and n=(1..20).

6.8.2
8 kbit/s submultiplexing

6.8.2.1
Search for Frame Synchronization

6.8.2.1.1
For Half Rate speech and data

The frame synchronization is obtained by a 28 bit pattern which is indicated below by all the bits set to binary "0" or binary "1".

	0  0 0 0 0 0 0 0
	1  x x x x x x x
	0  1 x x x x x x
	1  x x x x x x x

	1  x x x x x x x
	1  x x x x x x x
	1  x x x x x x x
	1  x x x x x x x

	1  x x x x x x x
	1  x x x x x x x
	1  x x x x x x x
	1  x x x x x x x

	1  x x x x x x x
	1  x x x x x x x
	1  x x x x x x x
	1  x x x x x x x

	1  x x x x x x x
	1  x x x x x x x
	1  x x x x x x x
	1  x x x x x x x


6.8.2.1.2
For Adaptive Multi-Rate speech
The frame synchronisation for No_Speech frames and the speech frames of the three lower codec modes is obtained by a 28 bit pattern, which is indicated below by all the bits set to binary "0" or binary "1".
Initial Synchronisation is started after resource allocation and after loss of synchronisation. Initial Synchronisation shall be a continuous process. Synchronisation shall be regarded as obtained if at least one complete frame is detected with all 28 synchronisation bits and all control and CRC bits correct:

	0  0 0 0 0 0 0 0
	1  x x x x x x x
	1  x x x x x x x
	0  1 x x x x x x

	1  x x x x x x x
	1  x x x x x x x
	1  x x x x x x x
	1  x x x x x x x

	1  x x x x x x x
	1  x x x x x x x
	1  x x x x x x x
	1  x x x x x x x

	1  x x x x x x x
	1  x x x x x x x
	1  x x x x x x x
	1  x x x x x x x

	1  x x x x x x x
	1  x x x x x x x
	1  x x x x x x x
	1  x x x x x x x


The frame synchronisation for the speech frames for codec mode 6.70 kBit/s is obtained by a 21 bit pattern, which is indicated below by all the bits set to binary "0" or binary "1". This codec mode may be used for Initial Synchronisation, the preferred solution is, however, to user a lower code mode or No_Speech frames. Initial Synchronisation is started after resource allocation and after loss of synchronisation. Initial Synchronisation shall be a continuous process. Synchronisation shall be regarded as obtained if at least one complete frame is detected with all 21 synchronisation bits and all control and CRC bits correct:

	0  0 0 0 0 0 0 0
	1  x x x x x x x
	1  x x x x x x x
	1  x x x x x x x

	1  x x x x x x x
	0  x x x x x x x
	1  x x x x x x x
	x  x x x x x x x

	1  x x x x x x x
	x  x x x x x x x
	1  x x x x x x x
	x  x x x x x x x

	1  x x x x x x x
	x  x x x x x x x
	1  x x x x x x x
	x  x x x x x x x

	1  x x x x x x x
	x  x x x x x x x
	1  x x x x x x x
	x  x x x x x x x


The frame synchronisation for the speech frames for codec mode 7.40 kBit/s is obtained by a 6 bit pattern, which is indicated below by all the bits set to binary "0" or binary "1". This codec mode shall not be used for Initial Synchronisation, the recommended solution is to user a lower code mode or No_Speech frames:

	0  0 1 x x x x x
	0  x x x x x x x
	1  x x x x x x x
	0  x x x x x x x

	x  x x x x x x x
	x  x x x x x x x
	x  x x x x x x x
	x  x x x x x x x

	x  x x x x x x x
	x  x x x x x x x
	x  x x x x x x x
	x  x x x x x x x

	x  x x x x x x x
	x  x x x x x x x
	x  x x x x x x x
	x  x x x x x x x

	x  x x x x x x x
	x  x x x x x x x
	x  x x x x x x x
	x  x x x x x x x









