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	Reason for change:
(

	Current Status:
According to the current text the TFO Negotiation shall start, when the PCM_Idle pattern is not longer received on the PCM-interface. The TFO Negotiation shall end after about 5 seconds (35*TFO_REQ), if no TFO answer was received until then. The TFO Protocol then shall enter the MONITOR State and never start actively a new TFO attempt.

Detected Problem: 
Several network elements for different reasons (see below) may send PCM signals other than PCM_Idle, although the call is still not through-connected. The TFO Negotiation therefore often starts too early and runs into timeout, before the call is through-connected. This happens always on the A-side (caller side) and may happen also on the B-side (called side). The TFO Negotiation in these cases ends up in MONITOR on both sides and TFO is not established.

Reasons for PCM-non-Idle:

The most important reason that the A-side gets PCM signals other than PCM_Idle is, that the ring back tones are coming from the distant side. This is a known problem and can not be avoided. 

The TFO Protocol design therefore always relied on the B-side to start the TFO Negotiation again, after the B-side has accepted the call and the speech path is through-connected. Here a (not exhaustive) list of discovered reasons, why the TFO-Protocol on B-side may also get PCM_non_Idle signals too early:


a) An ATM/PCM converter, which does not get ATM packets at its input shall send an ATM_FILL pattern on the PCM side. This ATM_FILL pattern is standardized in ITU-T to be 0xFFh and this is NOT identical to the PCM_Idle pattern in Alaw.


b) Some transient effects at seizing of terminations in MGWs may trigger short spikes of PCM_non_Idle patterns.


It can not be excluded that many network devices exist on the market and in real life networks that cause these kind of PCM_non_Idle sequences at call setup.
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	Proposed Solutions:


1) The simplest method to avoid that both TFO Protocol terminations end up in a deadlock in MONITOR-MONITOR is that the timeout is extented to a substantially longer time, e.g. up to 35 seconds (longer than the usual “not reachable” timer) or even taken away completely. This would mean that each TFO Protocol handler remains in “First_Try”, until it gets a TFO answer. If no TFO answer is received (e.g. in all MS-to-PSTN calls), then the consequence would be that the TFO_REQ Messages are “forever” inserted into the PCM samples and in average every 32th LSB of these PCM samples would be corrupted. This is a tiny, de facto inaudible, but of course measurable speech distortion.
In fact this was originally proposed for the TFO Negotiation: “try forever”.
Only the tiny effect of a potentially avoidable distortion led at the end to the timeout (non-)solution.


2) Another method is to observe the incoming PCM stream in MONITOR for the occurrence of a longer period (e.g. 500ms) of the PCM_Idle or ATM_FILL pattern or any other constant PCM pattern and, if found, to return to the Wakeup state and a restart of the TFO Negotiation. Since it is very unlikely that this event could happen in a MS-to-PSTN call, the TFO Negotiation would in these important cases behave as specified today, and only in cases where TFO is possible, it would trigger a restart.

	
	

	Consequences if 
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not approved:
	Without these (or similar) methods the TFO Negotiations will end up too often in this MONITOR-MONITOR deadlock and TFO will not work as intented. If no countermeasures are standardized, then the implementers will have to find own methods and the market is diversified in an unnecessary way with unforseeable consequences in future.
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9.1.2
Wakeup State

In the Wakeup state the TFO_Protocol waits until PCM speech samples are received that are different from PCM_Idle. Then a transition to the First_Try state is performed and three TFO_FILL messages and some TFO_REQ messages are initiated.
Option: The number of TFO_REQ messages may be adapted to achieve a longer time before the Runout occurs in First_Try. The default value is 35 TFO_REQ Messages (about 5 seconds). This may be extended to 7*35 TFO_REQ Messages (about 35 seconds), or any other value resulting in a timeout longer than the usual “not reachable” timer.
9.2
Establishment

9.2.1
First_Try State

The TC enters the First_Try state from the Wakeup state if TFO was enabled and PCM_Non_Idle speech samples are received. Regular TFO_REQ Messages are sent continuously for a certain maximum time. After that, if no TFO Partner answers before a Runout of TFO Messages, TFO_Protocol enters automatically into the Monitor State.

If TFO_REQ Messages are received with the same, own Signature, then a circuit loop back is assumed, i.e. the call is still not through connected. The TC selects a new Signature and continues sending TFO_REQ Messages, until a different Signature is received or a TFO_ACK is received. Since loop back delays may be substantial in some cases, the TC has to remember and compare also the previously selected own Signature. Care must be taken that the Signature selection contains a true random element to avoid that two different TCs select by coincidence identical signatures again and again.

When the TC receives a TFO_REQ with an appropriate signature and TFO is possible, it enters the Contact State.

If the TC receives a TFO_ACK to a previously sent TFO_REQ, TFO_Protocol enters the Mismatch State, if immediate TFO establishment is not possible. 

If immediate TFO establishment is possible, TFO_Protocol enters directly the Konnect State in the case of Non_AMR Codec Types. If immediate TFO establishment is possible in case of an AMR or AMR-WB Codec Type, the TFO_Protocol enters the Wait_RC State, before it goes on to the Konnect State.

If the TC receives TFO Frames in the First_Try State, it should assume that a TFO might have been established previously and was recently broken because of a local handover. The TC should then enter the Fast_Try State.

9.2.2
Continuous_Retry State

In this state, TFO Contact has existed either by TFO Messages or by TFO Frames, but was interrupted and sync was lost. The TC sends a maximum number of regular TFO_REQ Messages continuously in order to test, if TFO could be re-established. In case of Runout of TFO messages, the TFO_Protocol enters the Periodic_Retry State.

9.2.3
Periodic_Retry State

The Periodic_Retry state is typically entered from Continuous_Retry in the case of Runout of TFO messages. The TFO_Protocol tests from time to time by sending a single TFO_REQ_L message, if TFO could be re-established. As soon as a TFO Message is received, TFO_Protocol leaves this State.

NOTE:
Since no contiguous transmission of TFO Messages is ongoing, possible IPEs may be unsynchronised.

9.2.4
Monitor State

In this state the TC monitors the PCM samples for TFO messages or TFO Frames, but it does not send any TFO messages or TFO frames. As soon as a TFO message has been received from a distant partner, the TC knows that a TFO Partner exists. Moreover, it knows that the transmission path from the distant partner is digitally transparent. The TC may already now see, whether TFO is possible, but it must ensure that all IPEs are synchronised. It therefore transits into the Continuous_Retry state. If no TFO is possible, the TFO_Protocol informs its local BSS/RAN and transits into the Mismatch state by sending back TFO_REQ_L messages.
Option: The incoming PCM stream may be searched in the Monitor state for the occurrence of any PCM pattern that is constant for at least 500ms. If such a long constant pattern is detected, then a transition back into Wakeup may be performed to re-trigger the TFO Negotiation. This search need not be performed longer than 30 seconds after entering the Monitor state.
NOTE:
Since no contiguous transmission of TFO Messages is ongoing, possible IPEs may be unsynchronised.
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