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1 The reasons of the codec adaptation freezing
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Figure 1A:  adaptation is going on in TFO Operation 
    
 Fig 1B: a HO has just been completed. The downlink (for MS2)


  two legs are taken into account



is still receiving CMI1 from the old ACS


During TFO operation, adaptation is depending on 2 radio legs, and a request CMR1 are sent from BTS 2A to BTS1 which shall compute a CMI1 from both its local radio leg and this CMR1. This CMI1 belongs to the (common) ACS of BSS 1 and BSS 2A. When a handover is carried out, the MS1 sends frames that are coded with CMI1 for a certain amount of time. If CMI1 does not belong to ACS of BTS 2B, all the frames coded with CMI1 will not be transmitted to MS2 and there will be a blank of several frames, in top of usual impairments due to the handover. 

A solution is to “freeze the adaptation”: BTS 2A sends a command to BTS1 ("handover soon"). BTS 1 freezes the CMI at the codec mode request sent by BTS 2A. This mode should be part of the ACS of BTS 2B. 

2 Drawbacks

Two major drawbacks of this mode freezing:

· The BTS must be aware that TFO is going on. When TFO is not ongoing, before a handover, BTS 2A should steer the mode in downlink to the ICM indicated by the BSC. The procedure are then different whether TFO is ongoing or not. 

· This freezing of adaptation implicate the distant TFO partner, which could be in the future a UMTS partner. This handover problem is thus transmitted to other systems.

3 Handover without freezing

If BTS 2A does not freeze the adaptation, the consequences are:

During TFO Operation, a handover should not be carried out between two BTS which have not the same ACS. The TFO should be broken before. The BSC should be aware of TFO ongoing. 

If not : The TRAU 2 should be made aware of the change of the local ACS as soon as possible. Thus it could code the speech coming from the A interface (fall back to normal operation).

If not, there may be some frames from TRAU2 to BTS 2B that cannot be transmitted over the radio interface. They should be replaced by No_Data frames.  

We see that the BSC and thus the BTS should be made aware of TFO ongoing. We propose that the BTS should be aware of that only when TFO operation is settled. No intermediate state (during negotiation) should be used. Then it could happen that the BTS does not know that TFO is ongoing and make a handover without any precaution. It does not hurt much. The few cases where frames are lost is considered as not important. 

The same applies for the Time Alignment Command (TAC) that cannot be obeyed by the TRAU during TFO operation: If BTS sends TA Command to a TRAU which is already in TFO operation, the TRAU should not obey it. In the Downlink TRAU frames, this TRAU should inform the BTS that TFO is ongoing.

4 Simplifications

The simplifications brought by not freezing the adaptation before handover in TFO operation are:

· state machine in the BTS has two states: TFO_Ongoing, No_TFO. The BTS should start in No_TFO and toggling between state should be trigerred by information in downlink TRAU frames.

· The distant side need not to know when a handover is coming: no need for a “handover_soon” message. If TFO can go on after the handover, the TRAU and the distant side are not aware of the handover. If TFO cannot go on, TFO is broken by the BTS which set the TFOE bit in uplink TRAU frames.

· If ACS are the same before and after a handover, nothing special need to be done. 

In conclusion, TFO operation should go on during a handover only when ACS is unchanged or when Common ACS is unchanged and ICM given by the BSC belongs to this Common ACS

Note: In every cases (e.g. if BSS support all modes), the BSC should take care that the ICM belongs to the Common ACS if TFO goes on during handover, or else TFO should be interrupted because the TRAU cannot pass frames along that have a CMI that does not belong to common ACS.  

5 Sum up of the procedure

When in TFO operation, the BSC is aware of the distant configuration and thus know the common ACS. When a handover is coming, the BSC sets the ACS = Common ACS for the new BTS. The new BTS is not aware at the beginning that TFO is going on. The TRAU sends TRAU frames downlink with the message TFO_Ongoing. TFO can go on transparently. Neither the local TRAU nor the distant BSS know that a handover has been carried out. 

If the BSC does not want to set the correct ACS to continue TFO, it can disable the TFO in the pre_handover notification.
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