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	Reason for change:
(

	The TFO Protocol Specification for AMR defines that the TFO Protocol sends a “TFO_Soon” message together with a Rate Control command (CMR) down to the BTS, before establishing TFO. This indicates that TFO will be established soon and requests to steer down the AMR Rate into a “save” region, in order to allow a save TFO Establishment end-to-end, without prior knowledge of the downlink radio conditions on the distant side. 

The TFO Protocol then remains in State “Wait_RC”, until the BTS acknowledges the receipt of the TFO_Soon Message. Then it continues to establish TFO.

It was the assumption that Rate Control would until then have been performed in time inside the local MS, before actually the first TFO Frame has to be sent on the TFO-Interface.


It was found that in a “good” BTS implementation the TFO_Soon Acknowledgement may come back very early, while a “bad” MS implementation may take quite some time to follow the Rate Control command. AMR Frames with too high modes may therefore be sent too long in the local uplink. TFO Establishment is in this case performed with AMR Modes higher than intented. This does not necessarily lead to lost frames on the distant downlink, as long as both sides use the same AMR Configuration, but it is not according to the intented behaviour.

A much more serious effect is encountered, when the AMR Configurations on both ends are compatible, but not identical, which is for example the case in FR_AMR(1) - HR_AMR(1) calls. Then the highest mode in FR_AMR is not allowed in HR_AMR. If in such a case the uplink TRAU Frames still use this highest AMR Mode, then the TRAU Frames can not send it further on as TFO Frames. The TFO Standard does not specify what to do in that case, but obviously these speech frames would be lost the one or other way.
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	It is proposed to define a new Action and to modify one entry of the TFO Protocol table and by that delay the transition from Wait_RC to Konnect by about 200ms, to allow the intented Rate Control to finish in all cases. 

This change has only on the local sending side direct consequences and does not lead to incompatibility or backward compatibility problems. 

TFO Establishment will just be delayed and in all cases TFO Frames with the intented low rates will be sent at call setup.
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not approved:
	During TFO Setup the first TFO Frames may be send with too high AMR Rates for a short while, with the increased risk of radio errors on the distant downlink or even dropped frames.
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Table 10.5-2: Defined Actions

	Name
	Actions
	Comments

	C
	Clear Tx_Queue;

T := DIS;
	Initialise Tx_Queue and disable the timer.

	T1
	T := 1s;
	Set Timeout to 1 second.

	T2
	T := 2s;
	Set Timeout to 2 seconds.

	T5
	T := 5s;
	Set Timeout to 5 seconds.

	NoAc
	.
	No Action required.

	S
	Lsig := New_Random_Number;

Old_Sig := UNKNOWN
	Generate new Signature and set Old_Sig to unknown.

	SO
	Old_Sig := Lsig;

Lsig := New_Random_Number
	Remember old Signature and generate a new Signature.

	U
	Old_Sig := UNKNOWN;
	Reset Old_Sig.

	F
	Tx := 3*TFO_FILL;
	Put three TFO_FILL messages into Tx_Queue.

	T
	Tx := TFO_TRANS ();
	Put one TFO_TRANS message into Tx_Queue.

	N
	Tx := TFO_NORMAL;
	Put one TFO_NORMAL message into Tx_Queue.

	REQ
	Tx := 35*TFO_REQ;
	Put 35 TFO_REQ messages into Tx_Queue.

	ACK
	Tx := 7*TFO_ACK;
	Put seven TFO_ACK messages into Tx_Queue.

	ACK1
	Tx := 1*TFO_ACK
	Put one TFO_ACK messages into Tx_Queue.

	SYL1
	Tx := TFO_SYL;
	Put one TFO_SYL message into Tx_Queue.

	SYL
	Tx := 4*TFO_SYL;
	Put four TFO_SYL messages into Tx_Queue.

	DUP
	Tx := 5*TFO_DUP;
	Put five TFO_DUP messages into Tx_Queue.

	L1
	Tx := TFO_REQ_L;
	Put one TFO_REQ_L message into Tx_Queue.

	L
	Tx := 6*TFO_REQ_L;
	Put six TFO_REQ_L messages into Tx_Queue.

	LA
	Tx := TFO_ACK_L;
	Put one TFO_ACK_L message into Tx_Queue.

	BT
	Tx := Begin_TFO;
	Begin Transmission of TFO Frames.

	DT
	Tx := Discontinue_TFO;
	Discontinue Transmission of TFO Frames.

	IT
	Tx_TRAU := Ignore_TFO;

Tx_TRAU := TFO_Off;
	A soon as no TFO frames are received any longer, the downlink transmit process works as conventional downlink TRAU/TC. Additionally, a TFO_Off message is sent at this time.

	AT
	Tx_TRAU := Accept_TFO; 

Tx_TRAU := TFO_On;
	Downlink Transmit Process bypasses TFO_Frames. Additionally, a TFO_On message is sent.

	B
	BSS := TFO ();
	Send TFO relevant information to the BSS or MSC. Successive identical information shall not be sent more than once.

	RCm
	Tx_TRAU := Set_Max_Rate();

Tx_TFO := Set_Max_Rate();
	RCm (Rate Control maximum value):
This action is only relevant for AMR or AMR-WB codec types and releases the codec mode steering by setting the local max rate to the maximum value (i.e. 7).

	RCs
	Tx_TRAU := Set_Max_Rate();

Tx_TFO := Set_Max_Rate();


	RCs (Rate Control for Subset):
This action is only relevant for AMR or AMR-WB codec types and steers the rate control depending on the TFO decision situation in order to continue TFO on a subset of the ACS if necessary. 

	RCi
	Tx_TRAU := Set_Max_Rate();

Tx_TFO := Set_Max_Rate();

Tx_TRAU := TFO_Soon;


	RCi (Rate Control initial):
In the case of an AMR or AMR-WB codec type, this action steers the rate control down to the TFO_Setup_Mode in order to start TFO using this mode. Additionally, a TFO_Soon message is sent to the BTS. This TFO_Soon message will be acknowledged by the BTS. The acknowledgement yields as an event to leave the WAIT_RC state.)

	RCh
	Tx_TRAU := Set_Max_Rate();

Tx_TFO := Set_Max_Rate();
	RCh (Rate Control for hand-over):

This action is only relevant for AMR or AMR-WB codec types and steers the rate control down to the Hand_Over_Mode in order to continue TFO after hand-over using this mode.

	CA
	Tx_TFO := Con_Ack();
	Send a Con_Ack (config frame) to the distant TRAU/TC.

	CA1
	Wait round trip time to RNC;

Tx_TFO := Con_Ack();
	Wait round trip time to RNC  (e.g. send first a RC_REQ to the RNC and wait for the corresponding RC_ACK). 

Then send a Con_Ack to the distant TRAU/TC.

	CR
	TX_TFO := Con_Req();
	This action is conditional and only relevant for 3G systems (TC). If the entity is a TC then send a Con_Req with TFO_Disable to the distant TRAU/TC.


Table 10.6-7 AMR and AMR-WB Cases: TFO_TRANS, TFO_ACK, RC_ack

	Event:
	TFO_TRANS
	TFO_ACK
	RC_ack

	Number:
	30
	31
	32

	Condition:

&

&
	Luc == AMR

DCh==LCh
	A_TP

Dsig==Lsig

ICO==0
	

	Comment:

State:
	
	Good Sig

Immediate TFO possible


	BTS/RNC has steered the mode down, but this has not been completed, therefore delay by another TFO_ACK


	NAC:
Not_Active
	----------

----------
	----------

----------
	NoAc;

NAC;

	WAK:
Wakeup
	----------

----------
	----------

----------
	NoAc;

WAK;

	FIT:
First_Try
	NoAc;

FIT;

Wait for Frame
	C;U;RCi;ACK;T1;

WRC;

Typical;
	NoAc;

FIT;

	COR: 
Continuous 

Retry
	NoAc;

COR;

Wait for Frames
	C;U;RCi;ACK;T1;

WRC;

Typical
	NoAc;

COR;

	PER:
Periodic

Retry
	NoAc;

PER;

Wait for Frames
	C;F;S;REQ;

COR;

Rare case, test
	NoAc;

PER;

	MON: 

Monitor
	NoAc;

MON;

Wait for Frames
	C;F;S;REQ;

FIT;

Rare case, test
	NoAc;

MON;

	MIS:
Mismatch
	NoAc;

MIS;

Wait for Frames
	C;F;S;REQ;

COR;

Rare case, test
	NoAc;

MIS;

	CON:
Contact
	C;RCi;ACK;T1;

WRC;

Missed Ack
	C;RCi;ACK;T1;

WRC;

Typical
	NoAc;

CON;

	FAT:
Fast

Try
	NoAc;

FAC;

Wait for Frames
	C;REQ;RCm;

COR;

Safe way
	NoAc;

FAT;

	FAC:
Fast

Contact
	NoAc;

FAC;

Wait for Frames
	C;REQ;RCm;

COR;

Safe way
	NoAc;

FAC;

	WRC:

Wait_RC
	NoAc;

WRC;
	NoAc;

WRC;
	C; ACK1;T;BT;T;T2;

KON;

Typical

	KON:
Konnect
	NoAc;

KON;

Typical: wait
	NoAc;

KON;

Typical: wait
	NoAc;

KON;

	REK:
Re_Konnect
	NoAc;

REK;

Wait for Frames
	C;DT;REQ;IT;B;T1;

COR;
	NoAc;

REK;

	SOS:
Sync_Lost
	NoAc;

SOS;

Wait for Frames
	C;IT;REQ;B;T1;

COR;

Contact is back
	NoAc;

SOS;

	OPE:
Operation
	NoAc;

OPE;

Typical in HO
	----------

----------
	NoAc;

OPE;

	FAI:
Failure
	NoAc;

FAI;
	NoAc;

FAI;
	NoAc;

FAI;

	TT:

TFO_Term
	----------

----------
	----------

----------
	NoAc;

TT;
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