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7.11.3
Codec_Type Attributes
The Codec_Types GSM Full Rate, GSM Half Rate and GSM Enhanced Full Rate do not need additional attributes. They are fully defined by the System_Identification (see Annex A.5) and the Codec_Type.

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 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). 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).
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