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AMR TFO Scenarios

Typical AMR TFO Scenario
Optimal AMR TFO Scenario
More Complex Scenarios

Network with uniform AMR implementation (all BSS support the same subset of codec modes). Up to four modes are supported in the ACS, Use of the default rule for ICM.
All network elements support all AMR modes and up to 4 modes in the ACS. Use the default ICM rule.
All combinations are allowed. Different ACS are used in different BTS. Possible limitation on the number of modes in the ACS.

But it has to work!

All AMR calls activated with the same ACS (one ACS for FR and one ACS HR). If the ACS (FR and/or HR) are the same as the default ACS in the optimal case, then the typical scenario is nearly optimal.
The ACS HR is a subset of the ACS FR (for example 4 modes in ACS FR including one high rate –12.2, 10.2 or 7.95- and three modes in ACS HR – the same as ACS FR except the high mode). TFO 16 kbit/s frames must be used if the 7.4 kbit/s is included in the ACS. Note that if the FR/HR ACS includes a low rate (5.15 or 4.75), this rate will most likely not be activated when operating in FR only.
Not compatible ACS within the same network at call set up (multi-vendor and/or multi-layer BTS networks with orthogonal restrictions/limitations).

Most likely, it will be possible to establish TFO immediately after Call set up.

AMR TFO MS-MS (same channel type) within the same network uses the same ACS (as used for channel activation).
Same as typical.
AMR TFO MS-MS between two different networks or in the same network (same or different channel type) requires code mode mismatch resolution. A Handover or MODE MODIFY or RATSCCH will most be required immediately after call set up.

AMR TFO MS-MS (different channel type) within the same network: need code mode mismatch handling (new common ACS required).
AMR TFO MS-MS (different channel type) within the same network: use the ACS HR for common ACS. The ACS for the MS operating in FR mode does not need to be changed (Error cases exist when the MS wrongly believes it must use the high mode not compatible with the remote side. The local BTS should make sure that the MS go back in the allowed set. The frames sent in high mode will be lost).


AMR TFO MS-MS between two different networks (same or different channel type) requires code mode mismatch resolution. A Handover or MODE MODIFY or RATSCCH will most be required immediately after call set up.
AMR TFO MS-MS between two different networks in an optimal scenario (same or different channel type) can establish TFO with a default ACS (without a HO, immediately after call set up, if the default ACS is also the normal ACS for call establishment). The proposal for the default ACS are:

Prop 1: 12.2/7.4/5.9/4.75 in FR and 7.4/5.9/4.75 in HR

Prop2: 10.2/6.7/5.9/4.75 in FR and 6.7/5.9/4.75 in HR

If one network is not operating in an optimal scenario, see typical case.


Local Handover (no change of codec type): The ACS is unchanged during Handover. If the ACS was changed after call set up (to a common ACS), the new ACS must be used for the new channel. No interruption of TFO. No consequence for distant side. The CMI might jump to the ICM (more than more step compared to CMI before HO).
Local Handover (no change of codec type): The ACS is unchanged during Handover. If the ACS was changed after call set up (to the default ACS for example), the new ACS must be used for the new channel. No interruption of TFO. No consequence for distant side. The CMI might jump to the ICM (more than more step compared to CMI before HO).
Local Handover (no change of codec type or with change of codec type): The ACS could change after handover. This could happen quite frequently in case of micro-cell or pico-cell networks.

In order to keep TFO active: Need pre-handover notification, need codec adaptation freezing in the distant BTS amd local BTS, need fast in band signaling on the radio (RATSCCH) to change the ACS in the distant BTS after the local HO. The BSC should select the ACS in the new channel to the new common ACS considering the distant side capabilities and current ACS.

If both sides apply frequent HO, the situation might become unstable and result in the end in a TFO break, or degrade the speech quality or in the worst case break the call.

Same problem (same solutions) in case of GSM-UMTS or GSM to other network TFO.

Local HO with change of codec type (from FR to HR or HR to FR) while AMR TFO active or without TFO with a long BTS-TRAU delay: The ACS HR is not a subset of the ACS FR.. TFO is broken and renegotiated. Pre-handover notification should still be used for a smooth TFO break.
Local HO with change of codec type (from FR to HR) while AMR TFO FR active or without TFO with a long BTS-TRAU delay: The BSC should send a pre-handover notification to the BTS,. The BTS should command the downlink codec mode (local TRAU or distant MS) to a mode belonging to the HR ACS.. This should be done taking into account the propagation delay between the BTS and the TRAU (no TFO) or distant MS (TFO)



Local HO with change of codec type (from HR to FR) while AMR TFO HR active or without TFO with a long BTS-TRAU delay: No interruption. The BTS must inform the (local and distant) TRAU of the new ACS at some point.


Distant HO (no change of codec type): The ACS will not change. Some timing adjustment required. The CMI might jump by more than one step.
Distant HO (no change of codec type): The ACS will not change. Some timing adjustment required. The CMI might jump by more than one step.
Distant HO: In order to avoid TFO break, must accept the pre-Handover notification, freeze the codec mode adaptation on a selected mode (belonging to the old and future distant ACS, if one exits), and command rapidly the change of ACS to the new common ACS.
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