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This document presents the small differences between the AMR as defined for GSM  (“AMR_FR”) and the AMR as defined for UMTS ("AMR_UMTS"), which, however, do not allow interoperatibility of these two Codec Types in TFO and TrFO calls.

Although AMR_FR and AMR_UMTS are completely identical concerning the speech coding, SID coding and DTX handling, the differences in Rate Control result in an incompatibility of AMR_FR and AMR_UMTS. Therefore they can not be used simultaneously in both legs of an TFO or TrFO call. With AMR_UMTS as currently the only codec for UMTS R99, this leads to the impossibility of an GSM-UMTS TFO or TrFO call with acceptable speech quality.

Proposals are presented to overcome this deficiency in R00.

Major Difference #1: Codec Mode Update Rate:

· In UMTS the codec mode used for the encoding can be changed in each speech frame, i.e. every 20ms. This is the basic rate of the AMR algorithm and no further specification is provided in R99.

· In GSM this codec mode update can only happen in every second speech frame, i.e. every 40ms.  A synchronization (whether to use the even or the odd frames) takes place and afterwards the update “grid” is kept. This is well defined in GSM.

GSM equipment is therefore not prepared to receive an unexpected codec mode change in the “other” frame.  In a GSM-UMTS TFO or TrFO call consequently a loss of one or two speech frames will happen in downlink GSM with a probability of 50% at every codec mode change in uplink UMTS. In a GSM-UMTS TFO or TrFO call  these changes may be expected as often as every 100ms - 500ms (5 - 25 frames), leading to unacceptable speech quality.

Possible solutions:

1. Restrict the codec mode change (only in uplink direction) to the 40ms rhythm also in AMR_UMTS (no restriction if even or odd frame is selected).

:-(  In the TrFO-TFO harmonization workshop #1 it was stated, that this would be a too late change for R99. Implementations of 3G terminals would be too far advanced for this. 

2. Use AMR_FR as default codec type to start with for UMTS calls in networks with high interest of UMTS - GSM calls.

:-|  Introduction of this codec type (code point etc.) necessary in UMTS protocols

:-)  Small impact in UE (support a slightly different Rate Control)

:-)  Small impact in RNC (slightly different Rate Control)

:-)  As AMR_FR is used identically to GSM also in TDMA2000, this would also allow the employment of a TDMA2000-UMTS TFO or TrFO call. 

Major Difference #2: Rate control flexibility in UMTS

In a TFO or TrFO call both sides must be able to influence the common decision on the mode for uplink on one side and downlink on the other side. This is called "Distributed Rate Control". Therefore both sides must use compatible Rate Control algorithms.

· In GSM modes of the active Codec Set (ACS) can be temporarily excluded from usage by the "maximum rate control", i.e. only the upper modes are prevented from being used. The Rate Control is well defined and allows interoperation in TFO/TrFO calls.

· In UMTS a deliberate “puncturing” of individual modes from the ACS is possible. No exact description of the Rate Control exists in UMTS. Instead a flexible "toolbox" is defined that allows more freedom than actually necessary.

Possible solution:

It is recommended to specify the Rate Control in UMTS R00 more precisely, taking the interoperability requirement with GSM (and TDMA) into account. So far "Maximum Rate Control" is the only algorithm identified for practical applications.

Proposal

S4 is kindly asked to decide on its prefered solution for difference #1 and to liaise it together with the recommendation for difference #2 to the relevant TSGs – and to the next TrFO-TFO harmonization workshop.
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