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Summary

3GPP TSG-SA4 (Codec) presented Tandem Free Operation (TFO) draft specification 
TS 28.062 V.1.0.0 at the TSG-SA plenary #10 for information. There it was requested that the TS 28.062 should be presented to GERAN and CN4 before approval at TSG-SA#11.

This document explains the purpose and status of the draft and highlights some of the major changes compared to the previous TFO specification.

Purpose of 28.062

TS 28.062 extends its predecessor GSM 08.62 by covering not only the GSM codecs (HR, FR; EFR), but also the AMR codec and GSM-evolved 3G system aspects.

[TFO is an in-band protocol allowing to avoid speech quality degradation by bypassing the transcoders. A prerequiste for TFO is, that the terminals and radio legs at both ends of the call support compatible speech codecs types.]

Status of 28.062

After controversial discussions and long work most action points now are resolved in a satisfying way. The few and minor remaining open items will be resolved at TSG-SA4#15 (22-26 January 2001, Munich, Germany). This - and a further review at SA4#16 (26 February – 2 March 2001, venue t.b.d.) – should result in an approval of the specification at TSG-SA#11. This will make TS 28.062 part of Release 4.

Major Changes compared to 08.62

For the Codec Types FR, HR and EFR only a very minor change was introduced: removal of "Preferred Codec Type". Note: This change should be introduced into GSM 08.62 as well to avoid incompatibilities between Rel 99 and Rel 4.

To make the voluminous document easier to read and understand the following measures were taken:

· Change of the document structure: 

· The main body describes the generic principles for TFO (TFO frames, procedures, messages, state machine, etc.)

· System dependent specifics were moved into the annexes. Such annexes are currently available for GSM and 3G.

· Extension of clause 4: It contains now a more extensive general description of TFO and in sub-clause 4.4 an explanation of the document content

· Addition of an Implementers' Guide containing recommendations in the implementation and introduction of AMR TFO: Annex F

· Addition of basic Call Flow sequences: Annex G

From a procedural point of view the main extension was within the TFO decision algorithm (in clause 11 ). This algorithm determines, if immediate TFO set-up is possible, or after optimisation of Codec Type and Configuration, or not at all , and on which Codec Type and Codec Configuration. The decision is based on parameters exchanged in the inband TFO protocol between both ends of the TFO candidate call.

A reference implementation of this TFO decision algorithm is available as C-Code in 
Annex G.

Other changes / extensions related to AMR are the following:

· Introduction of TFO Frames for AMR (in clause 5)

· Different code points were defined for FR_AMR, HR_AMR and UMTS_AMR. [Remark: FR_AMR and UMTS_AMR are not compatible because of their different rate control timing schemes!]

· To increase the likelihood of immediate TFO setup for AMR, some default Codec Configurations are proposed. They allow also immediate TFO setup between FR_AMR and HR_AMR and between GSM and UMTS.

Changes to TFO messages:

· The message type TFO_REQ_P (allowing In Path Equipment to request a prefered codec type) was deleted. . It was felt that the other existing TFO mechanisms can perform the same functionality.

· The TFO messages were extended to include the AMR Codec Types and Codec Configurations and their supported modes and functionalities. 

· An additional System_Identification code for "UMTS" was introduced.

Most important extensions with respect to GERAN and N4 may be:

· TFO (TS 28.062) and TrFO (TS 25.415) are harmonised to allow smart interaction and TFO setup for calls were part of the link is carried "Transcoder Free" and another part "Tandem Free";

· The Codec Configuration for AMR is (optionally) transferred from BSC via BTS  to TRAU (GSM) and via H.248 from MSC to TC (UMTS);

· Time Alignment in case of TFO is not performed within the TRAU/TC, but the BTS/RNC by buffering;

· Bad frame handling for AMR in TFO is shifted from TRAU to BTS (TC to RNC) with error concealment in the MS/UE.

· Rate Control for AMR in TFO is distributed: BTS/RNC performs rate control for the radio aspects, while TRAU/TC performs rate control for TFO aspects; Rate Control is defined as "Maximum Rate Control": this allows compatible and stable rate control between GSM and UMTS;

· Mismatch Resolution for the AMR Codec types within the BSC/MSC  (optional) is extended by the Codec Configuration mismatch resolution (also optional);

· Pre-Handover Notification (optional) is introduced to allow TRAU/TC to handle TFO in a smart way during hard-handover;

· Round trip delay measurement is introduced to (optionally) optimise rate control for AMR in case of TFO with long round trip delays and two radio legs.
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