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	Section 7.11.3.1 in TFO specifies that alternate AMR codec types flagged in the Local_Codec_List and that support the full set of codec modes, shall not include a Codec_Attribute_Head and also not an AMR_SCS_Extension following the Local_Codec_List in REQ_L and ACK_L messages. 

This was stated in REL4 in order to minimize the length of the TFO_REQ_L and TFO_ACK_L Messages. But with the later introduction of the TFO_Version Extension_Block in REL5 misinterpretations of the latter as AMR attributes are possible.

Note that when the TFO_Version Extension_Block extension is not present, alternate AMR codecs that support the full set of modes can safely be left out of the attribute list, because the end of the attribute list coincides with the end of the message.

However, if the TFO_Version Extension_Block is present at the end of TFO_REQ_L or TFO_ACK_L, it is not possible to remove these redundant AMR codec attributes from the attribute list, because then parsing of the message could fail. This is because the REQ_L and ACK_L messages do not include any indications on the number of Codec_Attribute_Head extensions that are present after the Local_Codec_List (or any kind of end-of-list delimitor).
The system that receives such a message may mistakenly interpret the TFO_Version Extension_Block as a Codec_Attribute_Head when looking for the attributes of the AMR codec that intentionally has no entry in the attribute list.


Since the Codec_Attribute_Head extension has strict parsing rules (dictated by the PAR_Sel and LI fields) parsing will most likely provide erroneous and unexpected results.  This would negatively affect the TFO negotiation.
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7.11.3.1
AMR Codec_Type Attributes

The Adaptive Multi-Rate Codec_Types (FR_AMR, HR_AMR, UMTS_AMR, UMTS_AMR_2, OHR_AMR) and the Adaptive Multi-Rate Wideband Codec_Types (FR_AMR-WB, UMTS_AMR-WB, OFR_AMR-WB, OHR_AMR-WB) need several attributes within the TFO_REQ and TFO_ACK as well as in the TFO_REQ_L and TFO_ACK_L Messages. For Con_Req and Con_Ack frames see Annex C.

There are two major kinds of attributes: the ACS (Active Codec Set) and potentially the SCS (Supported Codec Set). These attributes are signalled differently for the AMR Codec_Types and AMR-WB Codec_Types, resulting in a different construction of TFO messages.

The ACS is related to the Local_Used_Codec_Type and is part of the Used_Codec_Attributes. One and exactly one ACS_Extension_Block shall be sent in all cases where the Local_Used_Codec_Type is an AMR Codec_Type. In all cases where the Local_Used_Codec_Type is an AMR-WB Codec_Type the ACS is signalled within the AMR-WB specific Attribute_Head Extension_Block. In the former case, the ACS_Extension_Block carries some more parameters, as defined in the next clause, the most important one is the "Full_Sub" flag, indicating whether or not the full set or a sub-set of the AMR codec modes is supported. In TFO_REQ and TFO_ACK Messages the ACS shall follow immediately after the SIG_LUC_Extension_Block. In TFO_REQ_L and TFO_ACK_L Messages an Attribute_Head_Extension_Block shall follow after the Local_Codec_List, indicating the Codec_Type it specifies. In the case of an AMR Codec_Type the corresponding ACS_Extension_Block is following next. In the case of an AMR-WB Codec_Type no ACS_Extension_Block is following since the ACS is already defined within the Attribute_Head.

The SCS shall be sent in TFO_REQ or TFO_ACK only if the ACS_Extension_Block indicates that the sending side does not support the full set of AMR codec modes, but a subset (Full_Sub flag). In this case the SCS_Extension_Block shall follow immediately after the ACS_Extension_Block.

NOTE 1:
Hence, the TFO_Protocol can decide immediately after the reception of TFO_REQ or TFO_ACK whether TFO is possible or not, and can report the distant TFO parameters to the Control Entity in the Network.

One and only one ACS_Extension_Block is included in TFO_REQ_L and TFO_ACK_L, if the Local_Used_Codec_Type is an AMR Codec_Type. In addition, one SCS_Extension_Block is needed for each AMR Codec_Type flagged in the Local_Codec_List. In that case an Attribute_Head_Extension_Block shall follow after the Local_Codec_List, indicating the Codec_Type it specifies, followed by the corresponding SCS_Extension_Block. If multiple AMR_Codec_Types are flagged, then multiple Attribute_Heads and SCS_Extension_Blocks may be needed. 
If the TFO_Version Extention_Block is not included, and if  the full set of AMR Codec Modes is supported, then neither the Attribute_Head nor the SCS_Extension_Block shall be sent for the alternative Codec_Type(s). 
If, however, the TFO_Version Extension_Block is included at the end of the TFO_REQ_L or TFO_ACK_L, then the Attribute_Head and potentially (if PAR_Sel is set to "1")  the SCS_Extension_Block shall be sent for each alternative AMR Codec_Type. 
For each AMR-WB Codec_Type flaged in the Local_Codec_List, one Attribute_Head Extension_Block shall follow after the Local_Codec_List. Since the AMR-WB specific Attribute_Head fully defines the SCS no further SCS Extension_Block is following.

The following figures give the examples for the full-set AMR TFO Messages. Note that an additional TFO_Version Extension_Block shall follow if the TFO version is equal or greater than 5.
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Figure 7.11.3.1-1: 
Construction of the shortest possible TFO_REQ Message for any AMR Codec Type

TFO_ACK follows the same construction. Both have a length of 180ms.
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Figure 7.11.3.1-2: 
Construction of the shortest possible TFO_REQ_L Message listing an AMR Codec_Type in the Codec_List

TFO_ACK_L follows the same construction. Both have a length of 260ms.

NOTE 2:
In TFO_REQ_L (TFO_ACK_L) at least one Attribute_Head is needed, if the Local_Used_Codec_Type is an AMR Codec_Type, because otherwise a TFO partner that does not know the Local_Used_Codec_Type cannot know how many attributes are needed – if any. Since these longer messages are used only when mismatch is identified or in other situations, where protocol speed is not important, this additional 40ms message length is not important.

For example, assume that the Local_Used_Codec_Type is FR_AMR and the supported codecs which are flagged in the Codec_List are FR_AMR, HR_AMR, and FR_AMR-WB. Then, if neither FR_AMR nor HR_AMR support the full set of AMR modes, the following six Extension_Blocks follow the Codec_List: Atrib_Head(FR_AMR) – ACS(FR_AMR) – SCS(FR_AMR) – Atrib_Head(HR_AMR) – SCS(HR_AMR) – Atrib_Head(FR_AMR-WB).

7.11.3.1.1
AMR Active_Codec_Set Attributes

One AMR_ACS Extension_Block shall be added in the TFO_REQ and TFO_ACK messages after the SIG_LUC Extension_Block if an AMR Codec_Type is used as the Local_Used_Codec_Type.

Table 7.11.3.1.1-1: AMR_ACS Extension_Block

	Bit
	Description
	Comment

	Bit 1
	"0"
	Normal IS-Message Sync Bit, constant.

	Bit 2..9
	Active Codec Set

(NB_ACS)
	Active Codec Set: For each Codec_Mode of the AMR one bit is reserved. If the bit is set to "0" then the specific Codec_Mode is not in the ACS, otherwise it is in and may be used by the adaptation algorithm.
Bit 2: AMR_Mode 12,2 kbit/s (undefined for HR_AMR)
Bit 3: AMR_Mode 10,2 kbit/s (undefined for HR_AMR)

Bit 4: AMR_Mode 7,95 kbit/s

Bit 5: AMR_Mode 7,40 kbit/s

Bit 6: AMR_Mode 6,70 kbit/s

Bit 7: AMR_Mode 5,90 kbit/s

Bit 8: AMR_Mode 5,15 kbit/s

Bit 9: AMR_Mode 4,75 kbit/s

	Bit 10
	Full_Sub
(NB_F/S)
	0: Full Set supported, NB_SCS is not following

1: Subset only supported, NB_SCS is following immediately

	Bit 11
	"0"
	Normal IS-Message Sync Bit, constant

	Bit 12
	spare
	set to "1"

	Bit 13
	Optimisation Mode
(NB_OM)

	ACS Optimisation Mode 

     0 No ACS Change supported

     1 ACS change supported

	Bit 14 & 15
	NB_Ver
	Version Number of the AMR-NB TFO Scheme

Bit 15 is equivalent to the ATVN in Configuration Frames, see Annex C

	Bit 16..18
	CRC
	3 CRC bits protecting Bits 2 to 10 and 12 to 15

	Bit 19..20:
	EX
	The normal 2 bits for IS_Message Extension:

00: No other extension block follows

11: An other extension block follows (i.e. SCS)


7.11.3.1.2
AMR Supported_Codec_Set Attributes

The AMR_SCS Extension_Block contains the information on the AMR Supported Codec Set. It shall be omitted, if the full set is supported. Table 7.11.3.1.2-1 gives the description of the SCS Extension_Block.

For the Local_Used_Codec_Type the SCS Extension_Block shall follow immediately after the corresponding ACS Extension_Block. In that case the Full_Sub flag shall be set within the ACS Extension_Block. For alternative Codec_Types, as flagged in the Local_Codec_List, the SCS shall follow immediately after the corresponding Attribute_Head Extension_Block.

NOTE:
The VERsion numbers in ACS and SCS Extension_Blocks shall be identical for one Codec_Type, but may be different for different Codec_Types (e.g. FR_AMR and HR_AMR).

Table 7.11.3.1.2-1: AMR_SCS Extension_Block

	Bit
	Description
	Comment

	Bit 1
	"0"
	Normal IS-Message Sync Bit, constant.

	Bit 2…9
	Supported Codec Set 
(NB_SCS)
	Supported Codec Set: For each Codec_Mode of the AMR one bit is reserved. If the bit is set to "0" then the specific Codec_Mode is not supported; if the bit is set to "1" then the specific Codec_Mode is supported and may be considered for the optimisation of the common ACS.

Bit 2: AMR_Mode 12,2 kbit/s (undefined in SCS(H))
Bit 3: AMR_Mode 10,2 kbit/s (undefined in SCS(H))

Bit 4: AMR_Mode 7,95 kbit/s

Bit 5: AMR_Mode 7,4 kbit/s

Bit 6: AMR_Mode 6,7 kbit/s

Bit 7: AMR_Mode 5,9 kbit/s

Bit 8: AMR_Mode 5,15 kbit/s
Bit 9: AMR_Mode 4,75 kbit/s

	Bit 10
	NB_MACS MSB
	See comment for Bit 12…13

	Bit 11
	"0"
	normal IS-Message Sync Bit, constant

	Bit 12…13
	NB_MACS LSBs
	The maximally supported number of Codec_Modes in this radio leg. Coding for bits 10.12.13:

"0.0.1" 1 Mode

"0.1.0" 2 Modes

"0.1.1" 3 Modes

"1.0.0" 4 Modes

"1.0.1" 5 Modes

"1.1.0" 6 Modes

"1.1.1" 7 Modes

"0.0.0" 8 Modes 

	Bit 14…15
	NB_Ver
	Version Number of the AMR TFO Scheme for that Codec_Type

Bit 15 is equivalent to the ATVN in Configuration Frames, see Annex C

	Bit 16..18
	CRC
	3 CRC bits protecting Bits 2 to 10 and 12 to 15

	Bit 19 20
	EX 
	The normal 2 bits for IS_Message Extension:

00: No other extension block follows

11: An other extension block follows


7.11.3.1.3
AMR specific Codec_Attribute_Head Extension_Block

The AMR specific Codec_Attribute_Head Extension_Block (Table 7.11.3.1.3-1) shall precede the Codec Attribute Extension_Blocks of any AMR Codec_Type.

Table 7.11.3.1.3-1: AMR specific Codec_Attribute_Head Extension_Block

	Bit
	Description
	Comment

	Bit 1
	"0"

	normal IS-Message Sync Bit, constant.

	Bit 2
	PAR_Sel
	Differentiates this Extension_Block
0: Parameters included in PAR field: Simple Codec_List_Extension
1: Length Indicator (LI) included: Parameters follow in subsequent Extension_Blocks

	Bit 3..10
	CoID = 
HR_AMR or
FR_AMR or
UMTS_AMR or
UMTS_AMR2 or
OHR_AMR
	This field identifies the AMR Codec_Type for which the subsequent attributes are valid. The same coding as in the Codec_x Extension_Block is used (long form)

	Bit 11

	"0"
	normal IS-Message Sync Bit, constant

	Bit 12.. 15:
	LI / PAR 
	If Par_Sel==1: LI: Length Indicator: 
0000: reserved;
0001: one other Extension_Block follows, etc.
If Par_Sel==0: PAR: Codec specific definition of these four bits

	Bit 16..18:
	CRC
	3 CRC bits protecting Bits 2 to 10 and 12 to 15

	Bit 19..20:
	EX
	The normal 2 bits for IS_Message Extension:

00: No other extension block follows

11: An other extension block follows


If PAR_Sel is set to "1" then the AMR_ACS and potentially AMR_SCS is/are following.
The option ”Par_Sel=0” and the corresponding configuration codes can only be used in TFO Version 5 and onwards. A Pre-REL-5 implementation does not understand it and shall ignore it.

If PAR_Sel is set to "0", then one of 16 possible AMR Configurations is indicated in the 
PAR field and no additional Codec Attribute Extension_Blocks do follow.
The coding for PAR (bits 12.13.14.15) is defined in Table 7.11.3.1.3-2 (Config-NB-Code):

Table 7.11.3.1.3-2: Preferred Configurations for the Adaptive Multi-Rate Codec Types

	     Configuration →
                (Config-NB-Code)
↓ Codec Mode 
	
0
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	1
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	1
	1
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	1
	1

	5,15
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	1
	1
	
	
	
	
	
	
	1
	1
	1
	1
	1
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	1
	1

	OM
	F
	F
	F
	F
	F
	F
	F
	F
	F
	F
	F
	A
	F
	A
	F
	A

	HR_AMR
	Y
	Y
	Y
	Y
	Y
	Y
	
	
	Y
	Y
	Y
	
	
	
	
	

	FR_AMR, OHR_AMR,
UMTS_AMR,
UMTS_AMR_2
	
Y
	
Y
	
Y
	
Y
	
Y
	
Y
	
Y
	
Y
	
Y
	
Y
	
Y
	
Y
	
Y
	
Y
	
Y
	
Y


The “1” in the table indicates that the Codec Mode is included in the Active Codec Set of the Configuration. 


The parameter “OM” (Optimisation Mode) defines whether the indicated Configuration can be changed to any of the other Allowed ones (OM == A) or if the change is Forbidden (OM == F). For the three “A” configurations (11, 13 and 15) the TFO Decision algorithm shall consider the SCS {1, 1, 1, 1, 1, 1, 0, 1}, i.e. all AMR modes except the 5.15 kbps shall be treated as supported and the OM shall be assumed to be “Optimisation of the ACS supported”. For the other “F” configurations the ACS and SCS shall be assumed to be identical and as shown in the configuration table. The OM shall be assumed to be “Optimisation of the ACS not supported”.

Note: If one TFO Partner uses this short form to offer one of these three Preferred Configurations that allow a change of the configuration (i.e. offers Config-NB-codes 11, 13 or 15) and the other TFO Partner uses the long form to offer a configurations (i.e. with ACS, SCS, OM and MACS), then it might happen that the TFO Decision determines a common configuration that is not within the set of these 16 Preferred Configurations.

A change via Maximum Rate Control is always possible (e.g. from configurations 10, 11, 12, 13, 14, 15 to 9 and 8). 

The “Y” in the table indicates, which Configuration is defined for which Codec Type.

Among these 16 preferred AMR Configurations is one with specific importance for calls between GERAN and UTRAN: “Config-NB-Code = 1”, with modes 12.2,  7.4,  5.9,  4.75. This Configuration is especially recommended, because it leads in all call cases to TFO/TrFO compatible connections with optimal voice quality. 

In case this Configuration “Config-NB-Code = 1” is signalled in the TFO Negotiation for the HR_AMR Codec Type, then it shall be assumed that AMR mode 12.2 kbps is (of course) not included. For all other AMR Codec Types all four modes are included.
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