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List of events in the flowchart for AMR TFO establishment at call set-up(11.2.4)

1. Definition of a TFO_EVENT

A TFO_EVENT takes place at time t only if

· an event happens at time t

· some (possible) conditions are met

If the associated conditions are not met, the TFO_EVENT does not take place. When a TFO_EVENT is detected, it triggers the actions given in the TFO state machine according to its state.

In the following, if nothing is indicated it is assumed that the TFO state machine is in “First Try” state (FIT). 

There are 2 kind of TFO_EVENT that can happen: 

· An information coming from the distant side (TFO message or TFO frame)

· An information coming from the local side (BSC signalling, TRAU frame signalling)

2.
TFO_EVENT due to TFO messages (from the distant side) in FIT

2.1
 TFO_TRANS, TFO_NORMAL, TFO_DUP, TFO_FILL

· The TFO_TRANS message contains no information except the IPE_MODE. This message should be ignored because this should not happen in FIT.

· The TFO_NORMAL and TFO_FILL have no meaning for transcoders.

· The TFO_DUP corresponds to a distant HO, and should only happen during TFO operation. 

2.2
TFO_REQ and TFO_ACK

The reception of TFO_REQ or TFO_ACK can trigger TFO establishment. 

Notations: 


· This time event “reception of TFO_REQ” will be noted TR and TFO_ACK will be noted by TA. “TR || TA” will signify “reception of TFO_REQ or TFO_ACK”

· The functions A(x) and C(x) mean respectfully “Acceptability Rule over x” and “Contiguity Rule over x”. They return the values TRUE or FALSE. Thus, C(CACS) means that the CACS is contiguous. !A(CACS) means CACS is not acceptable. 

Wrong Signature:


(TR||TA, Dsig NOK): On reception of  TR||TA, if distant TFO signature (Dsig) is incorrect, the message should be discarded. This could mean a loop back situation. This is a TFO_EVENT#1. This should be treated in the same way as a wrong signature for old codecs. 

Not AMR at each side

(TR||TA, Dsig OK, Duc != AMR || Luc != AMR): the distant signature is OK, but one side does not use AMR, this should be treated in the same way as an old codec mismatch. This is TFO_EVENT#2. The state machine should go in MISMATCH.

Exact Same Configuration

(TR||TA, Dsig OK, Duc=Luc=AMR, LACS=DACS): Both sides use AMR with the same ACS. TFO can begin (Immediate TFO set-up) without any restrictions. This is a TFO_EVENT (#3).

HR-FR Matching

(TFO_REQ, Dsig OK, Duc=Luc=AMR, LACS!=DACS, Lch!=Dch, A(CACS), C(CACS)): Both sides use AMR with different ACS, one is AMR-FR, the other is AMR-HR, the CACS is acceptable and contiguous.

If the AMR modes have to be restricted locally, this is TFO_EVENT#4:

TFO can begin as soon as each TRAU is aware of mode restrictions within each ACS. This means that the TRAU cannot neither go into TFO when it receives this message nor send acknowledgement (TFO_ACK) to the distant TRAU but only when it receives confirmation by the BTS that the modes have been restricted. 

Let’s define the internal TRAU variables RESTRICT(LACS) and RESTRICT(DACS). If the LACS need to be restricted, this variable is set to WAIT. Or else it is set to OK. The TRAU can go into TFO only when RESTRICT(LACS)=OK and RESTRICT(DACS)=OK. When set to WAIT, the TRAU shall send a restriction request to the BTS and wait for the BTS acknowledgment (TFO_EVENT #6 and #7). The TRAU shall wait in FIT state until the reception of the BTS acknowledgment. 

When a distant TFO_REQ is received, if the distant side has no mode restriction to apply, the variable RESTRICT(DACS) is set to OK. If the distant BTS has to restrict modes, it is set to WAIT. 

Besides, it is likely that the local TRAU receives a distant TFO_ACK (TFO_EVENT#8 and #9)in 2 cases: 

· The distant ACS need not to be restricted.

· The distant ACS had to be restricted but it is already done.

It is important that the variable RESTRICT(DACS) be updated at this TFO_ACK reception. This can trigger the sending of TFO frames (TFO_EVENT#8) or just the setting of RESTRICT(DACS)=OK (TFO_EVENT#9).

Finally, when the local TRAU receives the BTS acknowledgment, this can triggers 2 events depending on the value of RESTRICT(DACS):

· TFO_EVENT#6: RESTRICT(DACS)=OK, go directly in TFO, send TFO_TRANS and TFO_FRAMES.

· TFO_EVENT#7: RESTRICT(DACS)=WAIT, send TFO_ACK.

If the local ACS need not to be restricted by the BTS, this is TFO_EVENT #5:

The TRAU can send TFO_ACK to the distant side and wait for 2 possible events

1) distant TFO_ACK 

2) distant TFO Frames

This implies also some new actions and new events:

	
	Description
	Temporary name

	New actions
	
	

	
	Set RESTRICT(LACS)=WAIT
	A1

	
	Set RESTRICT(LACS)=OK
	A2

	
	Send distant Configuration downlink to BTS
	A3

	
	Set RESTRICT(DACS)=WAIT
	A4

	
	Set RESTRICT(DACS)=OK
	A5

	New events
	
	

	
	Receive acknowledgment from BTS about Maximum Rate authorized and Luc=Duc=AMR and MAX_RATE is OK and RESTRICT(DACS)=OK
	TFO_EVENT #6

	
	Receive acknowledgment from BTS about Maximum Rate authorized and Luc=Duc=AMR and MAX_RATE is OK and RESTRICT(DACS)=WAIT


	TFO_EVENT #7

	
	Reception of TFO_ACK when RESTRICT(LACS)=OK
	TFO_EVENT#8

	
	Reception of TFO_ACK when RESTRICT(LACS)=WAIT
	TFO_EVENT#9


It is proposed that the TFO_EVENTS #5 and #6 trigger the TFO_ACK sending. The TFO state machine should then go into state “Contact” (CON). It should be treated exactly the same as the reception of TFO_REQ for old codecs that do match. By doing this, AMR introduces only 2 state variables whereas 2 states would have been needed.

3. Incoming information from local side

BTS_ACKNOWLEDGMENT, TFO_EVENT#6:

This is triggered by reception of information in a TRAU frame containing confirmation that modes have been steered to acceptable ones (in the CACS). The variable RESTRICT(LACS) should be WAIT or else the TFO_EVENT is not triggered. 

ACS_CHANGE:

This is triggered by a configuration (TRAU) frame containing an ACS different from the previous one. This should not happen without any warning because :

-if new modes were not included in old ACS, uplink TRAU frames coded with this mode could come up in the transcoder and could not be transmitted to the distant side. TFO would be stopped by local transcoders.

-if some old modes are excluded from the new ACS, downlink TFO frames transmitted to the BTS could not be transmitted over the air interface. They would be lost frames.

To be completed.

TFO_DISABLED:

This is triggered by the reception of information contained in uplink TRAU frames. The only condition is that TFO was enabled before.

4. Sum-up of TFO_EVENTS and actions

	TFO_EVENT
	#1
	#2
	#3

(Same ACS)
	#4 (OK after mode restriction)

	FIT
	Same as old TFO_REQ with Wrong Signature
	Same as old codec type mismatch
	Same as old TFO_REQ with same codec type
	A1;A3;(A4) ;T1 ;

FIT ;

	
	
	
	
	


	TFO_EVENT
	#5 (No LACS restriction)
	#6 (BTS acknowledgment, distant side OK)
	#7 (BTS acknowledgment, distant side NOK)
	#8 (TFO_ACK, local side OK)
	#9 (TFO_ACK, local side NOK)

	FIT
	C;U;ACK

CON;
	C;U;T;BT;T;T1;

KON


	C;U;ACK

CON;
	C;U;T;BT;T;T1;

KON
	A5 ;A3 ;T1 ;

FIT

	
	
	
	
	
	




Page: 1/4


Page: 3/4

