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Introduction

The following document discusses the conversion between Generic AMR Frames (TS 26.101) and TFO Frames for 3G systems. For explanation some parts from TS26.101 and GSM 08.60 are extracted and temporarily included (to be removed in the final TS).

The TFO Format for AMR_FR and AMR_HR is in principle known, both for 2G and 3G systems (some details in the formulation need verification).

The TFO Format for AMR_UMTS, however, needs further considerations, beyond this document, due to the peculiarities of the (not clearly defined) AMR_UMTS Rate Control:

- potentially every 20ms

- potentially by puncturing out any arbitrary Codec Mode (not just Maximum Rate Control).

It is felt necessary that Rate Control in UTRAN is more precisely defined.

============== begin of extract from draft TS 28.062 ============================

5.2.2
TFO Frames for the Adaptive Multi Rate

Adaptive Multi Rate 16 kbit/s TFO Frames are derived from to the GSM Adaptive Multi-Rate TRAU Frames defined in the GSM 08.60. Table 5.2.2-1 below defines the coding of the Control Bits for AMR TFO Frames. Note that in GSM additional AMR Configuration Parameters can be carried in the TFO Frames in the Data Bits as defined in Annex C (using the Config_Prot and Mess_No bits for protocol).

Table 5.2.2-1: Coding of the Control Bits (C1 .. C25) for AMR TFO Frames (16kbit/s)

Control Bit 
Description
Comment

C1 - C4


Frame Type
AMR
C1  C2  C3  C4 
 0  .  0  . 1  . 1      All other code words are reserved.

C5
EMBED
Indicates the presence of an embedded TFO Message

C6 - C11
spare(1,2)
Note: these bits could be used in 3G-TFO frames to carry CMI and CMR

C12
RIF
Copied from the uplink TRAU Frame in GSM.

For AMR_FR in 3G systems the RIF is generated by the TC and is regularly alternating between “0 and “1” . The phase is based on the Rate Changes received from the uplink IU UP.
Open questions remain for AMR_UMTS, where Rate Control is on 20ms basis.

C14 – C16
Config_Prot
Copied from the uplink TRAU Frame or replaced by 0.0.0. in GSM (see Annex C )

Open: Generated by the TC in  3G systems, see ...

C17 C18
Mess_No
Copied from the uplink TRAU Frame in GSM (see Annex C)

Open: Generated by the TC in 3G Systems, see ...

C19
spare(1)


C20
TFOE
Copied from the uplink TRAU Frame in GSM.

Generated by the TC in 3G systems with the same coding as in the GSM 08.60

C21 – C22
Frame_
Classification
Copied from the uplink TRAU Frame in GSM

Derived from the Frame Quality Indicator and Frame Type for 3G systems (see Table 5.2.2-2)

C23 – C25
(see GSM 08.60)
Copied from the uplink TRAU Frame in GSM

Derived from the Frame Quality Indicator and Frame Type for 3G systems (see Table 5.2.2-2)

(1)Any spare control bits shall be coded as binary "1". They are reserved for future use and may change.

(2)Bits C6 .. C11 are spare bits except in the case of GSM when the command “Handover_Soon” is received by the UL TRAU, then these bits are copied from the UL TRAU Frame to the TFO Frame. For GSM, in DL when “Handover_Soon” is received in the TFO frame it is copied in the corresponding DL TRAU Frame.

============ begin of extract from TS 26.101 ==========================
[image: image1.wmf]
Frame Type (4 bits)

Frame Quality Indicator (1 bit)


Mode Indication (3 bits)

Mode Request (3 bits)

Codec CRC (8 bits)

Class A bits

Class B bits

Class C bits

Figure 1. Generic AMR frame structure

Table 1a: Interpretation of Frame Type Index used for the Frame Type,
Mode Indication, and Mode Request fields of AMR Header

Frame Type Index
Frame content (AMR mode, comfort noise, or other)

0
4,75 kbit/s 

1
5,15 kbit/s 

2
5,90 kbit/s 

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

4
7,40 kbit/s (IS-641)

5
7,95 kbit/s 

6
10,2 kbit/s 

7
12,2 kbit/s (GSM EFR)

8
AMR Comfort Noise Frame

9
GSM-EFR Comfort Noise Frame

10
IS-641 Comfort Noise frame

11
PDC-EFR Comfort Noise Frame 

12-14
For future use

15
No transmission/No reception

Note (Ericsson): The coding of the Frame Type Indices 0..7 is identical to the coding of the Codec Mode Indication within the Generic AMR Frame. The conversion between Rate Control on IU UP and the Codec Mode Request within the Generic AMR Frame and therefore also within the AMR TFO Frames is currently not clearly defined due to the lack of definition of Rate Control in 3G systems.

Table 1c: Mapping of Frame Quality Indicator and Frame Type to
TX_TYPE and RX_TYPE [2], respectively

Frame Quality Indicator 
Frame Type Index 
TX_TYPE or
RX_TYPE
Comment

1
0-7
SPEECH_GOOD
The specific Frame Type Index depends on the bit-rate being used.

0
0-7
SPEECH_BAD
The specific Frame Type Index depends on the bit-rate being used. The corrupted data may be used to assist error concealment.

1
8
8
SID_FIRST or 
SID_UPDATE
SID_FIRST and  SID_UPDATE
are differentiated using Class A bits.

0
8
SID_BAD


1
9-11
SID_UPDATE


0
9-11
SID_BAD


1
15
NO_DATA
Typically a non-transmitted frame or an erased or stolen frame with no data usable to assist error concealment.

============ end of extract from 26.101 ===============================
============ begin of extract from 08.60 ===============================

Frame_Classification:

This field classifies the contents of the TRAU frame as seen by the radio receiver, see GSM 06.93:
C21...C22:
 1
1
"Speech_Good"

the frame can be decoded without restriction
 1
0
"Speech_Degraded"
the frame might contain undetected errors
 0
1
"Speech_Bad"

the frame contains errors that can not be corrected
 0
0
"No_Speech"

the frame is not a speech frame, see below.

Codec_Mode_Indication / Codec_Mode_Request:
This 3-bit field has three different meanings, depending on the Frame_Classification field and the Request_or_Indication_Flag (RIF):
If Frame_Classification is different than "0.0" then this field contains
either 
the 
Codec_Mode_Indication (CMI), if RIF equals 0;
or 
the 
Codec_Mode_Request (CMR), if RIF equals 1.
If Frame_Classification is equal to "0.0", i.e. when a No_Speech frame is transmitted, then this field shall be set to "0.0.0". CMI and CMR are then simultaneously transmitted in the Data Bits.
The coding is identical in uplink and downlink.
C23 . C24. C25:
 
0
0
0
Codec_Mode 4,75 kBit/s
 
0
0
1
Codec_Mode 5,15 kBit/s
 
0
1
0
Codec_Mode 5,90 kBit/s
 
0
1
1
Codec_Mode 6,70 kBit/s
 
1
0
0
Codec_Mode 7,40 kBit/s
 
1
0
1
Codec_Mode 7,95 kBit/s
 
1
1
0
Codec_Mode 10,2 kBit/s
 
1
1
1
Codec_Mode 12,2 kBit/s


No_Speech_Classification:
If the Frame_Classification is set to "0.0", then the TRAU frame contains no speech parameters. The No_Speech_Classification is coded in the D-Bits:
D32...D34:
1.1.1:
Sid_First
1.1.0:
Onset
1.0.1:
Sid_Update
1.0.0:
Sid_Bad

(SID_Update with bad parameters)
0.1.1:
spare
0.1.0:
spare
0.0.1:
spare
0.0.0:
No_Data
(nothing received or frame has been stolen, e.g. by FACCH or 


RATSCCH).
Codec_Mode_Indication_abs (CMI_abs):
The meaning in uplink and downlink is identical. In No_Speech frames the CMI is always transmitted, independent of the setting of the RIF bit. Coding:
D35 . D36 . D37:
0.0.0
Codec_Mode 4,75 kBit/s
0.0.1
Codec_Mode 5,15 kBit/s
0.1.0
Codec_Mode 5,90 kBit/s
0.1.1
Codec_Mode 6,70 kBit/s
1.0.0
Codec_Mode 7,40 kBit/s
1.0.1
Codec_Mode 7,95 kBit/s
1.1.0
Codec_Mode 10,2 kBit/s
1.1.1
Codec_Mode 12,2 kBit/s

Codec_Mode_Request_abs (CMR_abs):
The meaning in uplink and downlink is identical. In No_Speech frames the CMR is always transmitted, independent of the setting of the RIF bit. Coding:
D38 . D39 . D40:
0.0.0
Codec_Mode 4,75 kBit/s
0.0.1
Codec_Mode 5,15 kBit/s
0.1.0
Codec_Mode 5,90 kBit/s
0.1.1
Codec_Mode 6,70 kBit/s
1.0.0
Codec_Mode 7,40 kBit/s
1.0.1
Codec_Mode 7,95 kBit/s
1.1.0
Codec_Mode 10,2 kBit/s
1.1.1
Codec_Mode 12,2 kBit/s

============ end of extract from 08.60 ==============================

In 3G systems, the conversion between Generic AMR Frames (as defined in TS 26.101) and TFO Frames is performed according to the following Table 5.2.2-2:
Table 5.2.2-2: Conversion between Generic AMR Frames and TFO Frames for 16 kBit/s submultiplexing
Generic AMR Frame

TFO Frame for 16 kBit/s submultiplexing

Frame Quality Indicator

 
Frame Type Index
TX_TYPE or
RX_TYPE
(see 26.101)

Frame_
Classification
C21 - C22
Codec Mode Indication
or

Codec Mode

Request 
C23 - C25
Data bits in No_Speech 
frames

D32 .. D34
Equivalent Frame Type in GSM 08.60)

1
0-7
SPEECH_GOOD
< >
1    1
0-7
don´t care
Speech_Good

1
0-7
SPEECH_GOOD
<
1    0
0-7
don´t care
Speech_Degraded

0
0-7
SPEECH_BAD
< >
0    1
0-7
don´t care
Speech_Bad










1
8
SID_FIRST
< >
0    0
0
SID_First
No_Speech

1
8
No_Data
<
0    0
0
Onset
No_Speech

1
8
SID_UPDATE
< >
0    0
0
SID_Update
No_Speech

0
8
SID_BAD
< >
0    0
0
SID_Bad
No_Speech

1
15
NO_DATA
< >
0    0
0
No_Data
No_Speech

In TFO Speech frames bits C23 - C25 carry either Codec Mode Request (CMR) or Codec Mode Indication (CMI), dependent on the value of RIF. In TFO SID_First and SID_Update  frames C23 - C25 are set to 0.0.0, and the CMI and CMR are carried in data bits D35 - D40, see GSM 08.60.
Note that not in all point an exact one-to-one relationship between Generic AMR Frames and TFO Frames exist, but that the conversion is always possible.
Note that in Generic AMR Frames the differentiation between SID_First and SID_Update is done in the data bits, see TS 26.101.













































































- end -

AMR Core Frame (speech or comfort noise data)





AMR Auxiliary Information


(for Tandem Free Operation, Mode Adaptation, and Error Detection) 





AMR Header








