TS 28.062 Version 0.0.5e: Document History Rev5e:

This version is based on document S4-000501 (TS28.062 v004 discussed at the TFO drafting session in Slough, UK October 16-17, 2000).

The key modifications introduced in this version are:

Main document:

Accepted all changes (in version 0.0.4) without discrimination and before any further modification in sections: 2,3,4,6,7,9

Replaced globally all GSM references with 3G references. Replaced globally AMR_FR by FR_AMR, AMR_HR by HR_AMR and AMR_UMTS by UMTS_AMR

Added a couple of sentences in clause 4.4 introducing Annexes E, F and G (C-Code and OACS Table).

Accepted all changes in section 5 except for the AMR TFO Frames sections (5.2.2 and 5.3.2).

Updated section 5.2.2 defining the 16 kbit/s AMR TFO Frames, according to the Ericsson proposal in S4-000394. Updated section 5.3.2 for the 8 kbit/s AMR TFO Frames accordingly (see in annex of this document the applicable extracts from GSM 08.61 or TS 48.061). Removed the old text for clarity purpose.

Note: Compared to the original Ericsson proposal, the onset frames (received TFO Frames) are mapped on NO_DATA frames with Frame Index 15 instead of Frame index 8.

Removed section 6.8 related to the TFO_REQ_P.

Removed all mentions of the TFO_REQ_P procedure in section 7 (TFO Messages).

Small editorial corrections in section 7. Completed the description of the TFO Fast Establishment after Handover for the AMR Codec Types based on the agreement reached at the last meeting.

Slightly changed the introduction of section 10 describing Events and Conditions, hoping that it would be acceptable for Ericsson. Temporarily transferred the Protocol Tables in a separate file. Introduced Annex E.

Replaced clauses 11, 12 and 13 with the equivalent sections proposed by Ericsson (pending further discussions of the open items listed in the document sent by Ericsson over the reflector). Applied the required styles and introduced Figure and Table titles. (Included the examples provided as clause 13 in sub-clause 12.8)

Introduced sections headers for Annexes E, F and G.

Annexes section:

Accepted all editorial corrections in Annexes A & B (clause and figures numbers, spelling mistakes, non-controversial corrections…).

Added the 3G (UMTS) IS_System_Identitifcation code in clause A.5, as provided by Ericsson.

Re-introduced clause B.1 header, which disappeared in an earlier update (???)

Annex C:
-
Removed any previously deleted text before any update

-
and then removed Annex C before sending this file!

Introduced section headers for sections E.

First material introduced for sections F and G.
Annex 1: Extract from TS 08.061 used to derived the conversion Table between generic AMR Frames and 8 kbit/s AMR TFO Frame

============ begin of extract from 08.61 ===============================

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 subclause 5.1.4.1. The control elements are as defined in GSM 08.60 (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 GSM 08.60)
D7:


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

No_Speech_Classification 
(as defined in GSM 08.60)
D11 .. D13:

CMI_abs 


(as defined in GSM 08.60)
D14 .. D16:

CMR_abs 


(as defined in GSM 08.60)

The Uplink Frame Error (UFE) is coded and defined as in GSM 08.60.
The Downlink Frame Error (DFE) is - different to 08.60 - 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 subclause 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 GSM 08.62. 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 GSM 08.60)
D61 . D62:

Time Alignment Extension (TAE)

 (as defined in GSM 08.60)

DTX and TFO control:

D63:


DTX in downlink requested (DTXd)
(as defined in GSM 08.60)
D64:


TFO Enabled (TFOE) 


(as defined in GSM 08.60)

The bits D65…D125 (61 bits) are reserved for Tandem Free Operation (see GSM 08.62). If the BTS does not support TFO or TFO is disabled, then these bits shall be set to all "1".

The bits D17…D54 (38 bits) are also reserved for Tandem Free Operation (see GSM 08.62), 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.

In case the frames are classified as SID_Update or SID_Bad the bits D17...D54 code the

Silence Description parameters (as defined in GSM 06.90):

Silence Description parameters (as defined in GSM 06.90):
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 GSM 08.60. 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 GSM 08.60.

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 GSM 08.62. 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 GSM 06.90:
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 GSM 06.90:
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 GSM 06.90:
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 GSM 08.60. 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 GSM 06.90:
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).

============ end of extract from 08.61 ===============================

