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C.5.2
Role of the BSC for AMR and AMR-WB TFO

AMR introduces a degree of complexity, due to its multi-rate nature, to its link adaptation and to the different options it allows. It is required that the AMR configurations of the two terminals and two BSS be aligned.

The ACS can vary and depends on the BTS generation, BTS manufacturer or on Operators' preferences. The ACS can be tailored to cope with the environment of a given cell, e.g. a dense urban area or a flat rural area.

The MS may either support FR_AMR only or FR_AMR and HR_AMR and FR_AMR-WB. The BSS can support from one mode to all fourteen AMR modes (8 in FR_AMR and 6 in HR_AMR) and between between 3 and 11 modes for AMR-WB (3 in FR_AMR-WB, 3 in OHR_AMR-WB and 5 in OFR_AMR-WB).. The ACS in GSM may include between 1 and 4 modes for AMR and AMR-WB.

In addition to resolving the Codec Type Mismatch as explained in clause C.5.1, the BSC can also be involved in the following TFO related tasks:

1.
Determination and Establishment of the Optimal ACS.

2.
Keep as far as possible the same ACS during Handovers.

C.6.1.4
Configuration Parameters Fields

The configuration parameters are:

TFOE (1 bit)
TFOE (TFO_Enable) set to 0: TFO disabled; set to 1: TFO enabled.
By this bit set to 1 the BTS enables the TRAU to perform TFO negotiation and to go into Tandem Free Operation, if possible. Respectively, if this bit is set to 0, the TRAU shall terminate TFO as soon as possible and shall not initiate or respond to any TFO negotiation message.

TFOE in AMR Configuration frames or generic configuration frames is also used to signal to the distant TFO partner that TFO is terminated (see Annex G.3).
Time Alignment Field (6 bits)
The Time Alignment Field is defined in 3GPP TS 48.060 [3] for time and phase alignment.
In addition five more code points, which are reserved in3GPP TS 48.060 [3] are defined for TFO and Handover Notifications: 

	Time Alignment Field
	Name
	defined on

	1.1.1.0.0.0
	TFO_On
	Abis/Ater

	1.1.1.0.0.1
	TFO_Soon
	Abis/Ater

	1.1.1.0.1.0

	TFO_Off
	Abis/Ater

	1.1.1.0.1.1
	Handover_Soon
	Abis/Ater and A

	1.1.1.1.0.0
	Handover_Complete
	Abis/Ater and A


The protocol for the exchange of these Notifications is defined in Annex C.6.2.

Par_Type (2 bits)
Par_Type defines the meaning of the Configuration Parameters. It is set by the sender of the configuration frame.
MSB.LSB:

0.0


Configuration Parameters not valid

0.1


local Configuration Parameters

1.0


distant Configuration Parameters

1.1


optimal Configuration Parameters

Codec_List (13 bits)
The supported Codec Types are coded as defined in 3GPP TS 26.103, clause "Codec Bitmap", bit 1 to bit 13. Bit 13 is defined to be the MSB of the Codec List field. For the mapping of these bits on TRAU/TFO frames, see clause C.6.1.5 for AMR Configuration frames. This field is not present in generic configuration frames.

Sys_ID (4 bits)
The Sys_ID codes the System_Identification of the sending side, see table Annex A.5-1. Only the four LSBs are used here (short form) in AMR Configuration frames. The four MSBs are assumed to be "0". In generic configuration frames this parameter is coded with 8 bits.

Active_Codec_Type (ACT: 4 bits)
The Active_Codec_Type identifies the Codec_Type actually used. The coding is according to 3GPP TS 26.103, table 6.3-1. The lower four bits are used here in AMR configuration frames (short form). The long form is used in generic configuration frames.
Active_Codec_Set (ACS: 8  bits see 3GPP TS 45.009 [9]):
The ACS is defined, if the Active_Codec_Type is from the AMR-NB family. The coding is according to 3GPP TS 26.103.

Supported_Codec_Set (SCS: 8 bits; see 3GPP TS 45.009 [9]):
The SCS is defined, if the Active_Codec_Type is from the AMR-NB family.. The coding is according to 3GPP TS 26.103.

Maximum Number of Modes in the ACS (MACS: 3 bits)
The MACS is defined, if the Active_Codec_Type is from the AMR-NB family. The coding is according to 3GPP TS 26.103.

AMR TFO Version Number (ATVN: 1 bit)
The current AMR TFO Version Number is 0.

Optimisation Mode (OM: 1 bit)
The Optimisation Mode is defined, if the Active_Codec_Type is from the AMR-NB family. The coding is according to 3GPP TS 26.103.
Optimal or Distant Configuration (OD: 1 bit)
The “Optimal or Distant Configuration” parameter is described in clause C.5.2.2.
CRC_A : 
3-bit CRC (see clause 7.3).

CRC_B: 
3-bit CRC (see clause 7.3).

CRC_C: 
3-bit CRC (see clause 7.3).

C.6.1.5
Mapping of the Configuration Parameters on 16 and 8 kbit/s TRAU/TFO frames for AMR Configuration

AMR Configuration frames are defined for REL-4 and REL-5. In case generic configuration frames shall be used (see clause 4.3) the AMR Configuration bits in TFO/TRAU Speech and No_Speech Frames shall be set to spare = "1".

Table C.6.1.5-1 gives the mapping of the AMR configuration fields for each frame (TRAU/TFO) format: 

Table C.6.1.5-1: Mapping of the configuration parameters in the TRAU/TFO frames

	Sub-multiplexing
	
	8 kbit/s
	8 kbit/s
	8 kbit/s
	
	16 kbit/s
	16 kbit/s
	16 kbit/s

	Codec Modes
	#bits
	No_Data
	SID
	Speech
(5,9 kbit/s
	
	No_Speech
	Speech
(7,95 kbit/s
	Speech
10,2kbit/s

	Time Align. Field
	6
	D1..D6
	D1..D6
	# (= TFO_On)
	
	C6..C11
	C6..C11
	C6..C11

	Config_Prot
	3
	D55..D57
	D55..D57
	D55..D57
	
	C14..C16
	C14..C16
	C14..C16

	Message_No
	2
	D58..D59
	D58..D59
	D58..D59
	
	C17..C18
	C17..C18
	C17..C18

	TFO_Enable
	1
	D64
	D64
	# (= 1)
	
	C20
	C20
	C20

	
	
	
	
	
	
	
	
	

	Par_Type(5)
	2
	D65..D66
	D65..D66
	# (= 0.0)
	
	D1..D2
	D1..D2
	D1..D2

	OD
	1
	D67
	D67
	#
	
	D3
	D3
	D3

	OM(3)
	1
	D68
	D68
	#
	
	D4
	D4
	D4

	ACS(3) 
(Optimal ACS)(5)
	8
	D69..D76
	D69..D76
	#
	
	D5..D12
	D5..D12
	D5..D12

	SCS(3)
	8
	D77..D84
	D77..D84
	#
	
	D13..D20
	D13..D20
	D13..D20

	ATVN(3), short(6)
	1
	D85
	D85
	#
	
	D21
	D21
	# (= 0)

	Sys_ID, short(6)
	4
	D86..D89
	D86..D89
	#
	
	D22..D25
	D22..D25
	# (= 0..0)

	spare (= 0)
	3
	D90..D92
	D90..D92
	#
	
	D26..D28
	D26..D28
	# (= 0)

	CRC_A
(of 28 bits:)
	3
	D93..D95
(D65..92)
	D93..D95
(D65..92)
	#
	
	D29..D31
(D1..D28)
	D29..D31
(D1..D28)
	#(1)

	
	
	
	
	
	
	
	
	

	ACT(3)
(Optimal ACT)(5)
	4
	D96..D99
	D96..D99
	#
	
	D234..D237
	D234..D237
	D234..D237

	MACS(3)
	3
	D100..D102
	D100..D102
	#
	
	D238..D240
	D238..D240
	D238..D240

	Codec List
	13
	D103..D115
	D103..D115
	#
	
	D241..D253
	D241..D253
	D241..D253

	CRC_B
(of 20 bits:)
	3
	D116..D118
(D96..115)
	D116..D118
(D96..115)
	#
	
	D254..D256
(D234..253)
	D254..D256
(D234..253)
	#(2)

	
	
	
	
	
	
	
	
	

	SCS_2(4)
	8
	D17..D24
	# (= 1..1) (7
	#
	
	D203..D210
	D203..D210
	# (= 1..1) (7)

	OM_2(4)
	1
	D25
	# (= 0)
	#
	
	D211
	D211
	# (= 0)

	MACS_2(4)
	3
	D26..D28
	# (= 1.0.0)
	#
	
	D212..D214
	D212..D214
	# (= 1.0.0)

	ATVN_2(4)(6)
	1
	D29
	# (= 0)
	#
	
	D215
	D215
	# (= 0)

	SCS_3(4)
	8
	D30..D37
	# (= 1..1) (7
	#
	
	D216..D223
	D216..D223
	# (= 1..1) (7)

	OM_3(4)
	1
	D38
	# (= 0)
	#
	
	D224
	D224
	# (= 0)

	MACS_3(4)
	3
	D39..D41
	# (= 1.0.0)
	#
	
	D225..D227
	D225..D227
	# (= 1.0.0)

	ATVN_3(4)(6)
	1
	D42
	# (= 0)
	#
	
	D228
	D228
	# (= 0)

	spare (=0)
	2
	D43..D44
	#
	#
	
	D229..D230
	D229..D230
	#

	CRC_C
(of 28 bits:)
	3
	D45..D47
(D17..44)
	#
	#
	
	D231..D233
(D203..230)
	D231..D233
(D203..230)
	#

	
	
	
	
	
	
	
	
	

	8k_spare
	7
	D48..D54
	#
	#
	
	
	
	

	8k_spare
	7
	D119..D125
	D119..D125
	#
	
	
	
	

	16k_spare
	14
	
	
	
	
	D44..D57
	#
	#


The bit positions refer to the positions reserved in 3GPP TS 48.060 [3] and 3GPP TS 48.061 [4] : D bits are data bits, C bits are control bits. The parameters are mapped into the field with MSB first, example:
Par_Type: MSB => D65, LSB => D66 in 8k frames. 

# denotes not existing fields; the entries in brackets () denote the default values of the missing parameters, see Note(7). Only if the missing parameters are set to these default values, these frames may be used. Otherwise No_Data frames shall be used.

NOTE 1:
In Mode 10,2 the bits D93..D95 are already used for the CRC1 of the first sub-frame. The bits otherwise protected by CRC_A shall be protected in Mode 10,2 by CRC1 (see 3GPP TS 48.060 [3]).

NOTE 2:
 In Mode 10,2 the bits D254..D256 are already used for the CRC4 of the fourth sub-frame. The bits otherwise protected by CRC_B shall be protected in Mode 10,2 by CRC4 (see 3GPP TS 48.060 [3]).

NOTE 3:
The fields ACS, SCS,MACS, OM and ATVN shall always be used for the Active Codec Type, if from the AMR family.

NOTE 4:
The fields SCS_2 ... ATVN_3 are reserved for the other AMR Codec Types, when flagged in the Codec_List, according to the following mapping:

	Active Codec Type
	ACS, SCS, OM, MACS, ATVN
	SCS_2, OM_2, MACS_2, ATVN_2
	SCS_3, OM_3, 
MACS_3, ATVN_3

	none of AMR
	FR_AMR
	HR_AMR
	UMTS_AMR(_2)

	FR_AMR
	FR_AMR
	HR_AMR
	UMTS_AMR(_2)

	HR_AMR
	HR_AMR
	FR_AMR
	UMTS_AMR(_2)

	UMTS_AMR(_2) (8)
	UMTS_AMR(_2)
	FR_AMR
	HR_AMR


If a Codec Type is not within the Codec_List, then the corresponding fields are undefined and shall be set to "0".

NOTE 5:
If Par_Type is set to "Optimal Configuration", then ACT and ACS shall carry the optimal configuration. All other configuration parameters shall carry the Codec List and the relevant configuration parameters.

NOTE 6:
For Sys_ID and ATVN a short form is used: only lower 4 bits for Sys_ID, only LSB for AVTN. The missing bits are defined to be "0".

NOTE 7:
The default setting for the SCS fields shall be "1111.1111" for FR_AMR and UMTS_AMR and "0001.1111" for HR_AMR.

NOTE 8:
Either UMTS_AMR or UMTS_AMR_2 shall be indicated, but not both together, with preference to UMTS_AMR_2. 

Note for the AMR_TFO_8+8k frames: Only the "No_Data" frames convey all configuration parameters. Thus, a speech frame has to be stolen when this configuration information has to be sent. The frames with a rate lower or equal to 5,9 kbit/s can convey only the Config_Prot and Mess_No without stealing a speech frame. Par_Type in these speech frames is assumed to be "0.0".

Note for the AMR_TFO_16k frames: All the configuration parameters are included in the rates below the 10,2 kbit/s. The 12,2 kbit/s conveys TFO enable and the Config_Prot only. Par_Type in 12,2 kbit/s speech frames is assumed to be "0.0". Thus a speech frame has to be stolen to send configuration parameters.
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