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This document contains a proposal for a new text for section 5.2.2 of GSM 08.62 (AMR TFO Frames for 8 kbit/s sub-multiplexing scheme). The full revised section 5 (extracted from the draft AMR TFO CR to 08.62 in S4-00135) is reproduced in the following pages, but only the proposed modifications for section 5.2.2 are relevant to this proposal.

5
TFO Frame Structure

5.1
16 kbit/s TFO Frame
5.1.1
TFO Frames for Full Rate and Enhanced Full Rate

Full Rate (Enhanced Full Rate) TFO Frames are structured similar to uplink Full Rate (Enhanced Full Rate) TRAU Frames. 

Table 1: The coding of the Control Bits (C1 .. C21) for FR and EFR TFO Frames

Control Bit
Description
Comment

C1 - C4


Frame Type
FR

EFR
C1  C2  C3  C4 
 0  .  0  . 0  .  1 
 1  .  1  . 0  .  1       All other code words are reserved.

C5
EMBED
Indicates the presence of an embedded TFO Message

C6 - C11
spare
(is Time Alignment in TRAU frame)

C12
BFI
Copied from uplink TRAU frame

C13 - C14
SID
Copied from uplink TRAU frame

C15
TAF
Copied from uplink TRAU frame

C16
spare


C17
DTXd
Copied from uplink TRAU frame

C18 - C21
spare


Any spare control bits should be coded binary "1". They are reserved for future use and may change.

The Synchronisation Pattern is similar to the Synchronisation Pattern in 08.60, with some exceptions:

EMBED: 
C5 equal "0": the Synchronisation Pattern is exactly as described in 08.60;

C5 equal ”1”: the Synchronization Pattern is changed by embedding a TFO Message.

For the coding of the Data Bits see GSM 08.60.

For the coding of the Time Alignment Bits (T_Bits, T1.. T4) see GSM 08.60.

The T_Bits correspond normally to the T_Bits received in the up-link TRAU Frame.

For the purpose of this description the 320 bits of one TFO Frame are arranged in 40 rows (0..39),

with 8 bit (1..8: one octet) each (see GSM 08.60).

5.1.2
TFO frame for the Adaptive Multi Rate

Adaptive Multi Rate TFO Frames are structured similar to Adaptive Multi rate TRAU Frames (see GSM 08.60).

Table 2: The 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)
(Time Alignment, Phase Alignment or TFO Information in TRAU frame)

C12
RIF
Copied from uplink TRAU frame

C14 – C16
Config_Prot
Copied from uplink TRAU frame or replaced by 0.0.0 (see sub-clause 8.4.1.2)

C17 C18
Mess N°
Copied from uplink TRAU frame

C19
spare(1)


C20
TFOE
Copied from uplink TRAU frame

C21 – C22
Frame_Class
Copied from uplink TRAU frame

C23 – C25
(see GSM 08.60)
Copied from uplink TRAU frame

Any spare control bits should be coded binary "1". They are reserved for future use and may change.

(1)Bits C6 .. C11 are spare bits except 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. In DL when “Handover_Soon” is received in the TFO frame it is copied in the corresponding DL TRAU frame.

The Synchronisation Pattern is similar to the Synchronisation Pattern in 08.60, with some exceptions related to the value of the EMBED bit:

EMBED: 
C5 equal "0": the Synchronisation Pattern is exactly as described in 08.60;
C5 equal ”1”: the Synchronization Pattern is changed by embedding a TFO Message.

For the coding of the Data Bits see GSM 08.60.

For the coding of the Time Alignment Bits (T_Bits, T1.. T4) see GSM 08.60.

The T_Bits correspond normally to the T_Bits received in the up-link TRAU Frame.

5.1.3
Transmission of the bits of 16 kbit/s TFO frames

For the purpose of this description the 320 bits of one TFO Frame are arranged in 40 rows (0..39), with 8 bit (1..8: one octet) each (see GSM 08.60).

The bits of 16 kbit/s TFO Frames are transmitted in the following order:

Bit m of octet n, shall be transmitted in the Least Significant Bit of the 

PCM sample k = n*4 + (m+1)/2
for  m = (1, 3, 5, 7)  and n = (0..39).

Bit m of octet n shall be transmitted in the second Least Significant Bit of the 

PCM sample k = n*4 +  m/2
for  m = (2, 4, 6, 8)  and
n = (0..39).

PCM sample (k=1) is the first PCM sample of the corresponding decoded speech frame (k=(1..160)).

5.2
8 kbit/s TFO frames
5.2.1
TFO Frame for Half Rate

Half Rate TFO Frames are always structured similar to uplink Half Rate TRAU Frames for 8 kbit/s submultiplexing, see GSM 08.61 sub-clauses 5.2.1 and 5.2.4.1. 

If Half Rate TRAU Frames with 16 kbit/s submultiplexing are used on the Abis/Ater interface, then the Control and Extended Control Bits for the 8 kbit/s TFO Frame need to be generated on basis of the received Control Bits from the TRAU Frame.


The coding of the Control Bits (C1 .. C9) is according to the following table 3:

Table 3: The coding of the Control Bits (C1 .. C9)

Control Bit
Description
Comment

C1 - C4


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

C5
EMBED
Indicates the presence of an embedded TFO Message

C7 - C8
spare


C9
DTXd
Copied from uplink TRAU frame

Any spare control bits should be coded binary "1". They are reserved for future use and may change.

The Synchronisation Pattern is similar to the Synchronisation Pattern in 08.61, with some exceptions:

EMBED: 
C5 equal "0": the Synchronisation Pattern is exactly as described in 08.61;

C5 equal ”1”: the Synchronization Pattern is changed by embedding a TFO Message.

The coding of the Extended Control Bits (XC1.. XC6):

XC1 is copied from the uplink TRAU Frame.

XC2 .. XC6: These bits are normally copied from the 8 kbit/s TRAU frame corresponding to this TFO Frame.

All other codes are reserved.

For the coding of the Data Bits see GSM 08.61.

For the coding of the Time Alignment Bits see GSM 08.61.

The T_Bits correspond normally to the T_Bits received in the up-link TRAU Frame.

For the purpose of this description the 160 bits of one frame are arranged in 20 rows (1..20), with 8 bit (1..8: one octet) each (see GSM 08.61).

5.2.2
TFO Frame for the Adaptive Multi Rate


Adaptive Multi Rate 8 kbit/s TFO Frames are structured similar to Adaptive Multi rate 8 kbit/s TRAU Frames (see GSM 08.61). Only AMR mode rates up to 6.7 kbit/s can be used with 8 kbit/s TFO Frames.
Table 4: The coding of the Control Bits (C1 .. C5) for AMR TFO Frames (8kbit/s)

Control Bit
Description
No Speech frames and 4.75, 5.15 and 5.9 kbit/s Codec Modes
6.7 kbit/s Codec Mode

C1 – C3
see 08.61
Copied from uplink TRAU frame

C4-C5
Frame_Class
Copied from uplink TRAU frame
included in C1-C3

There is no possibility to indicate the presence of an embedded TFO message (No EMBED indication) in Adaptive Multi Rate 8 kbit/s TFO Frames. This should be continuously checked at the receiving end by looking if any deviation to the normal synchronization pattern is induced by the presence of an embedded message. No_Speech frames contain the full set of TFO parameters in the Data Bits as listed in sub-clause 8.1.4.5. TFO Frames for Codec modes below 5.9 kbit/s carry the Config_Prot and Message_No parameters in the Data Bits also (see sub-clause 8.1.4.5). If TFO parameters are received in an uplink TRAU frame (and these parameters are useful for the distant side), the TRAU should keep these parameters in the forwarded TFO frame. If the TRAU must send additional parameters to the distant side, it shall preempt the speech frame and embed these parameters in a TFO No_Speech frame at the positions given in sub-clause 8.4.1.5. If no additional parameters are to be sent, the TFO frame shall be copied from the TRAU frame.
The Synchronisation Pattern is identical to the Synchronisation Pattern in 08.61

For the coding of the Data Bits see GSM 08.61.

For the coding of the Time Alignment Bit (T Bit) for all modes below 5.9 kbit/s and the No_Seech Frame, see GSM 08.61.

The T_Bit correspond normally to the T_Bit received in the up-link TRAU Frame.

5.2.3
Transmission of the bits of 8 kbit/s TFO frames

The bits of 8 kbit/s TFO Frames are transmitted in the following order:

Bit m of octet n shall be transmitted in the Least Significant Bit of the 

PCM sample k = (n-1)*8+m;
with m = (1..8) and n = (1..20).

PCM sample (k=1) is the first PCM sample of the corresponding decoded speech frame (k=(1..160)).

5.3
Determination of the TFO frame format

The TFO frame format   for 16 or 8 kbit/s, is determined based on:

· the common codec type,

·  for AMR, the Common Active Codec Set (see clause 12).

For the FR and EFR speech codec types, the TFO frame format shall be 16 kbit/s (see sub-clause 5.1.1). For the HR speech codec type, the TFO frame format shall be 8 kbit/s (see sub-clause 5.2.1).

In case of AMR, 8 kbit/s TFO frame format (see sub-clause 5.2.2) shall be used if the common ACS does not include the AMR codec mode 7,4 kbit/s and upward (e.g. 7,95 or 10,2), otherwise 16 kbit/s TFO frame format (see sub-clause 5.1.2) shall be used. Thus the TRAU and TFO frame formats can differ and format conversion shall be then performed.

NOTE 1:
After a modification of the ACS while TFO is ongoing the TFO frame format may change. The control of the IPEs is described in sub-clause 8.1.3.

NOTE 2:
If AMR is supported by the TRAU then both TFO frame formats shall be supported as well.
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