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1. Introduction

AMR-WB TFO is confronted with a dilemma: Its decision rules shall “condense” towards a Default Active Codec Set (ACS). Unfortunatly, because of unexpected results of the AMR-WB’s qualification phase tests, the Speech Quality sub-group within 3GPP SA4 was not yet able to give guidance regarding the selection of modes for this Default ACS. But already during this S4#20 meeting the AMR-WB TFO decision rules must be ready, both in text and as C code, because S4#20 is the final S4 meeting before closing of Rel5. 
Therefore a flexible algorithm, which allows quick adaptation and facilitates fast cross-​checking, was needed. Such an algorithm was presented and accepted, provided it gives reasonable results - which was the case up to now. 

The principle of the algorithm is: 
For each AMR-WB mode a weight factor is defined. For the modes one side is offering in its ACS the weight factors are summed. The total sums of both sides are compared and the “right” for the selection of the first mode for the Common ACS (CACS) is assigned to the side with the bigger sum. Further selection rights are exerted in a unambiguously defined way based on the total sums and the individual weight factors until the maximum number (CMACS) of modes in the CACS is reached or all modes of the Common Supported Codec Set (CSCS) were selected. 
For more details on the algorithm see S4-02TFO01.

This algorithm implicitly defines an Default ACS for every possible CMACS value: The CMACS highest modes in the weighting curve form the Default ACS.

This contribution discusses relevant points for choosing this weighting curve and finally proposes  one.

2. Items for Consideration

2.1 Listening test results

The results of the AMR-WB characterisation phase - present in 26.976 V0.6.0 – show: 

· The maximum speech quality of AMR-WB mode 6,60 is significantly worse than the one of mode 8,85 without gaining much in robustness. Mode 6,60 has additionally severe problems with DTMF tones.
This gives ground for not assigning one of the highest priorities to mode 6,60. It should neither be one of the lowest weights, because this mode could “save” the call being in AMR-WB for very bad radio conditions (this is of specific interest for AMR-WB TFO).

· Mode 8,85 gives both acceptable speech quality and robustness.
As reasoned in S4020089 it should be part of a Mandatory Minimum set of Modes (MaMiMo) to be supported for AMR-WB TFO. As a member of this MaMiMo it should receive a high priority.

· Mode 12,65 gives very good results while costing little bandwidth. This was one reason to choose it for the MaMiMo. And again, a member of MaMiMo should receive a high priority

· The gain of speech quality of mode 14,25 compared to mode 12,65 is small and needs more implementation effort to fit in one 16k TRAU frame. This does not justify a high priority, if 12,65 receives one. So the next candidate for a upper range weight is mode 15.65.

· From mode 15,85 on the subjective tests show no significant increase in speech quality. Mode 23,05 even seems to be slightly better than 23,85.

· For music only assessments of expert listeners are available, and that is only the case for 4 selected AMR-WB modes (23,85, 18,25, 12,65, 6,60). Mode 23,85 was regarded as acceptable for music by all five experts, mode 18,25 by two of them. Unfortunately they highest mode possible in GMSK (19,85) was not checked.

· With a selection of 3 modes the optimal speech quality performance curve for GMSK can be reached as best as possible with the modes 6,60, 8,85 and 12,65.

· With a selection of 4 modes the optimal speech quality performance curve for GMSK can be reached as best as possible with the modes 6,60, 8,85, 12,65 and 14,25

The Listening Test Results for Channel coding for O-TCH/WFS and O-TCH/WHS (GP-020154) show:
· With a selection of 3 modes the optimal speech quality performance curve for 8PSK Full Rate can be reached as best as possible with the modes 8,85, 12,65 (or 6,60 and 14,25) and 23,05.

· With a selection of 4 modes the optimal speech quality performance curve for 8PSK Full Rate can be reached as best as possible with the modes 6,60, 8,85, 12,65 (or 14,25) and 23,05.

· With a selection of 3 modes the optimal speech quality performance curve for 8PSK Half Rate can be reached as best as possible with the modes 8,85, 12,65 and 18,25.

· With a selection of 4 modes the optimal speech quality performance curve for 8PSK Half Rate can be reached as best as possible with the modes 6,60, 8,85, 12,65 (or 14,25) and 18,25.

2.2 Other aspects

The weighting curves for the different radio access technologies should be as similar as possible. 

It is advisable to have common contiguous subsets in the Default ACSs of the different RATs. 

Radio bandwidth is pretious. Together with a speech quality curve quickly rising up to mode 12.65 and then only increasing very slowly with the bandwidth this results in a quality/cost ratio which has a maximum at mode 12,65.

Remark:
To smoothen the effects of the decision code algorithm the weight values are in the range of 11..19.

3. Conclusion

The following weight curves reflect the above-mentioned considerations and seem to be a reasonable choice for the weight factors:
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Remark for clarification: 
Although the modes 23,05 and 23,85 can not be transported in a GMSK channel, nevertheless a weight value is needed for them. Otherwise the wish for high bandwidth of a TFO partner with 8PSK capabilities would be totally and unfairly neglected in the decision algorithm.

Proposal

It is proposed to include these weight factors both in the relevant section of 28.062 for Release 5 and in the reference C-Code implementation of the AMR-WB TFO decision rule.
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Tabelle1

		WB-Modes		Weights for

				GMSK		8PSK-FR		8PSK-HR

		6.60		17		17		17

		8.85		18		18		18

		12.65		19		19		19

		14.25		16		12		14

		15.85		15		14		15

		18.25		14		16		16

		19.65		13		13		13

		23.05		12		15		12

		23.85		11		11		11

		Test for Uniqueness of Weights

		Red if wrong

		6.60		0		0		0

		8.85		0		0		0

		12.65		0		0		0

		14.25		0		0		0

		15.85		0		0		0

		18.25		0		0		0

		19.65		0		0		0

		23.05		0		0		0

		23.85		0		0		0
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