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TFO State Machine
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TFO Protocol Flowchart

The following figure shows a simple example for TFO setup with AMR codec types using the new WAIT_RC state for rate control. 

This figure should be located in Annex F.
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New State in TFO State Machine

A new state WAIT_RC (wait for rate control) is added to the TFO state machine in order wait for the codec mode steering for AMR codec types in the case of TFO establishment.

The state WAIT_RC is typically entered if a TFO_ACK message is received in FIRST_TRY or CONTACT. Rate control is done by generating a RCi action. Additionally, a config frame is sent down to the BTS.

Typically, the WAIT_RC state is left and KONNECT is entered when a RC_ack event is received. This event means that the acknowledge config frame has been received from the BTS.

New Actions for TFO Protocol Tables

For the proper handling of TFO connections with AMR codec types, some new events are necessary for the TFO protocol tables:

· Rci (Rate Control ICM)
This action steers the rate control down to the ICM (initial codec mode) in order to start TFO using this mode. Additionally, a config frame is sent to the BTS. This config frame will be acknowledged by the BTS. (It would not be necessary to send a config frame down to the BTS. This is only done to initiate an acknowledgement that yields as an event to leave the WAIT_RC state.)

· RCs (Rate Control for Subset)
This action steers the rate control depending on the TFO decision situation in order to be able to establish TFO on a subset of the ACS if necessary. 

· RCm (Rate Control maximum value):
This action releases the codec mode steering by setting the local max rate to the maximum value.

In all three cases the rate control has to be done in both directions, i.e. Set_Max_Rate() messages have to be sent to Tx_Trau and Tx_TFO.

The actions Rci, RCs, and RCm are conditional actions, i.e. they only have a meaning for AMR codec types. In the case of codec types different from AMR these actions can be ignored.

AMR Events for TFO Protocol Tables

Many events for AMR codec types can be mapped to existing events for non AMR codec types. Only in very few cases new columns have to be created.

· TFO_ACK
Condition: AMR & TFO possible & Lsig==Dsig
( This is a new event that must be treated separately (#7).

· RC_ack
Rate Control Acknowledgement from BTS / RNC
( This event occurs when an acknowledgement is received from the BTS / RNC indicating that the BTS / RNC has done rate control. This event is new, too. (#8)

· New_Local_Codec
Condition: AMR & TFO possible
( This event can be treated in the same way for both AMR and non AMR codec types (#25). 

· New_Local_Codec
Condition: AMR & no TFO possible
( This event can be treated in the same way for both AMR and non AMR codec types (#26).

· New_Local_Config
Condition: TFO possible
( Although this is a new event, it can be treated in the same way as New_Local_Codec (#25).

· New_Local_Config
Condition: no TFO possible
( Although this is a new event, it can be treated in the same way as New_Local_Codec (#26)..

· TFO_Frame
Condition AMR & incompatible codec types or codec mode not in ACS
( This event only belongs to AMR codec types, but it can be treated in the same way as for non AMR codec types (#22, #23).

· TFO_REQ
Condition: AMR & TFO possible & Lsig!=Dsig 
( This event can be treated like TFO_REQ for non AMR codec types (#1).

· TFO_REQ
Condition: AMR & no TFO possible & Dsig!=Lsig
( This event can be treated in the same way as TFO_REQ with Duc!=Luc for non AMR codec types (#16).

· TFO_ACK
Condition: AMR & no TFO possible & Dsig==Lsig
( This event can be treated in the same way as for non AMR codec types (#17)

· TFO_REQ_L
Condition: AMR & Dsig!=Lsig & TFO possible
( This AMR event can be handled in the same way as the corresponding non AMR event (#10).

· TFO_ACK_L
Condition: AMR & Dsig==Lsig & TFO possible
( This AMR event can be handled in the same way as the corresponding non AMR event (#11).

· ACS_Change
( This event is no longer necessary because it is contained in New_Local_Config (#25, #26).

TFO Protocol Tables

The TFO Protocol Tables are shown in ‘TFO Protocol Tables.doc’.

Important new things are marked with green.

Events: Switch_16_8 and Switch_8_16

These events are not necessary if the 8k frame are removed from the specification. See S4-000597.
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