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TSG-S4 would like to thank TSG-GERAN for their recent liaison on the support of the RATSCCH.

As indicated in the GERAN liaison, the RATSCCH was introduced in the GSM specifications to facilitate AMR Tandem Free Operation and allow a quick and reliable AMR Configuration Change without invoking a Layer 3 procedure (Mode Modify or Intra-Cell Handover) and with a minimum speech quality impact.

However, TFO is not the only possible application of the RATSCCH. The usage of the RATSCCH procedures might be extended to other applications at the discretion of the BTS manufacturers.

Three different RATSCCH procedures are specified in the GSM 05.09:

1. Modification of the Thresholds and Hysteresis controlling the transitions between the Codec Modes of the Active Codec Set used during a call:

Benefit: The potential benefits of this feature are ffs.

2. Modification of the Active Codec Set (ACS):

Benefit: TFO can only be established if both radio legs operate on the same or compatible Active Codec Sets. Because of the wide flexibility offered by the AMR specifications for Network implementations, the probability for the ACS on which the calls are established to be compatible is quite small, especially if the call configuration involves two PLMNs using hardware from two different manufacturers. This means that to establish TFO, it will most likely be necessary to change the ACS in one or both radio legs. Without the RATSCCH, this change would require a Mode Modify or an Intra Cell Handover. If in addition, each network is made of heterogeneous BSS, also from different manufacturers (multi-layer network for example), a new change of the ACS might also be required after each handover. The TFO specification already includes a recommendation to keep the same ACS in a handover if TFO is on-going. However, if this is not possible because of the different BSS capabilities, the RATSCCH will perform the necessary ACS change and keep the TFO breaks during handover to a minimum.

If the RATSCCH was removed from the specification, TSG-S4 would likely recommend that AMR TFO is only implemented in Networks with homogeneous Codec Mode capabilities or could mandate using a specific set of AMR Codec Modes to avoid frequent ACS Changes.

3. Inversion of the Phase of the CMI/CMR Transmission over the Air Interface
Benefit: This feature is intended to avoid buffering a speech frame in the BTS and introducing an additional transmission delay in a TFO configuration if the phase of the CMI/CMR field in the received TFO Frames is not identical to the phase of the CMI/CMR field in the downlink TRAU frames
.

If the RATSCCH was removed from the specification, the BTS could have to buffer a speech frame if the received CMI/CMR phase is opposite to the downlink Air Interface CMI/CMR phase. This would result in an increase of the one-way transmission delay by 20ms (40ms two way). Overall, a TFO configuration would present an one-way transmission delay in the range –10ms to +10ms compared to a normal Tandem configuration
.

The S4 TFO experts agreed that TFO could be implemented without the RATSCCH, although with some limitations and a significant impact on the Transmission Delay. Note that the RATSCCH introduction was first motivated by the necessity to control the AMR TFO Transmission Delay. The original liaison sent by SMG11 to SMG2 (B-99-182R) on this issue is attached to this document. It is believed that the concern expressed in this liaison is still valid. The operators attending the last S4 plenary confirmed that they were still concerned by any decision which would increase the speech service transmission delay.

In the process of reviewing the TSG-GERAN liaison, S4 was informed that some manufacturers had already started implementing the RATSCCH for other purpose than TFO, and the related consequences of a late removal of this feature should also be considered by TSG-GERAN.

� The CMR (Codec Mode Request) and CMI (Codec Mode Indication) are sent alternatively over the Air Interface. A new Codec Mode can only be used in phase with the transmission of a CMI.


� This is assuming that the minimum delay is introduced in the transcoder as recommended by the TFO specification for AMR implementations.
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