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1. Introduction

At SA4#32 an offline session was held to progress the AMR Harmonisation work. It was agreed that there are actually 2 configurations which could be acceptable to all present companies. A decision is needed on which of these 2 configurations should be recommended by SA4.

12.2, 7.4, 5.9, 4.75 – The Ericsson candidate

12.2, 6.7, 5.9, 4.75 – The Nortel ‘compromise’ candidate

Both these configurations would be new preferred configurations with respect to those currently recommended in the TFO spec and therefore CRs would be required to 28.062 and 26.103 (see S4-040404 and S4-040405).

The only difference between the 2 candidates (and therefore the required CR text) is the second rate (7.4 or 6.7).

This contribution compares the 2 candidates and highlights the advantages and the disadvantages of each in order that SA4 may make a decision and agree CRs during SA4#32.

2. Comparison of 7.4 vs 6.7

During the offline discussion it was proposed that 7.4 would have higher speech quality than 6.7 whereas 6.7 would be more backward compatible with existing GERAN multirate AMR implementations. This section provides more information on these 2 areas.

2.1
Speech Quality

The following data is taken from TR 26.975 and shows 7.4 having some speech quality advantages over 6.7 in clean speech with no errors or high C/I. This difference is most important for HR calls where 7.4 or 6.7 would be the highest available rate for a substantial part of the average call duration. The difference has some minor effect in all other channels (FR_GMSK and HR_8PSK and UTRAN). Here the step down is from 7.95 of set 14 (see below) to 7.4 or 6.7 in the new set for some minor part of the average call duration.

Note: it is expected that the average C/I is far above 20 dB and so for more than 50% of the average call duration the highest modes (12.2 in FR and 7.4 or 6.7 in HR) will be used.
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Figure 5.2: Family of curves for Experiment 1a (Clean speech in Full Rate)

In order to obtain an estimate for the difference in ‘intrinsic quality’ between 6.7, 7.4 and 7.95 (which would be replace) the MOS values in good radio conditions have been averaged.
Average for 7.95 down to 7 dB C/I: (3.91 + 4.08 + 3.96) / 3
= 3.98 -> Reference
Average for 7.40 down to 7 dB C/I: (3.83 + 3.98 + 3.84) / 3 
= 3.88 -> - 0.10
Average for 6.70 down to 7 dB C/I: (3.77 + 3.80 + 3.86) / 3
= 3.81 -> - 0.17
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Figure 5.4: Family of curves for Experiment 1b (Clean Speech in Half Rate)

In order to obtain an estimate for the difference in ‘intrinsic quality’ between 6.7 and 7.4 the MOS values in good radio conditions have been averaged.

Average for 7.40 down to16 dB C/I: (3.93 + 3.95) / 2
= 3.94
->  Reference
Average for 6.70 down to16 dB C/I: (3.94 + 3.90) / 2
= 3.92 ->  - 0.02

From these calculations the conclusion is drawn that 7.4 is slightly and consistently better in good radio conditions.

2.2
Backward compatibility with existing GERAN AMR implementations

The following table is taken from TS 28.062 (TFO) and shows the existing preferred configurations.

For the 5 existing multirate configurations (8, 9, 10/11, 12/13, 14/15) it can be seen that 7.4 is present in 10/11 whereas 6.7 is present in 9, 10/11 and 12.

Table 7.11.3.1.3-2: Preferred Configurations for the Adaptive Multi-Rate Codec Types

	     Configuration →
                (Config-NB-Code)
↓ Codec Mode 
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	F
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	F
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	F
	A
	F
	A

	HR_AMR
	Y
	
	Y
	Y
	Y
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	Y
	Y
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	FR_AMR, OHR_AMR,
UMTS_AMR,
UMTS_AMR_2
	
Y
	
	
Y
	
Y
	
Y
	
Y
	
Y
	
Y
	
Y
	
Y
	
Y
	
Y
	
Y
	
Y
	
Y
	
Y


The following table shows the output from the TFO decision algorithm for the various combinations of proposed new configurations and the existing multirate configurations. It shows that having 6.7 rather than 7.4 improves TFO backward compatibility. 
	New config
	Existing config
	TFO/Tandem
	Max Rate

	12.2, 7.4, 5.9, 4.75
	8
	TFO
	5.9

	12.2, 7.4, 5.9, 4.75
	9
	TFO
	5.9

	12.2, 7.4, 5.9, 4.75
	10/11
	Tandem
	

	12.2, 7.4, 5.9, 4.75
	12/13
	Tandem
	

	12.2, 7.4, 5.9, 4.75
	14/15
	Tandem
	

	7.4, 5.9, 4.75 (HR_AMR)
	8
	TFO
	5.9

	7.4, 5.9, 4.75 (HR_AMR)
	9
	TFO
	5.9

	7.4, 5.9, 4.75 (HR_AMR)
	10/11
	Tandem
	

	7.4, 5.9, 4.75 (HR_AMR)
	12/13
	Tandem
	

	7.4, 5.9, 4.75 (HR_AMR
	14/15
	Tandem
	

	12.2, 6.7, 5.9, 4.75
	8
	TFO
	5.9

	12.2, 6.7, 5.9, 4.75
	9
	TFO
	6.7

	12.2, 6.7, 5.9, 4.75
	10/11
	TFO
	6.7

	12.2, 6.7, 5.9, 4.75
	12/13
	Tandem
	

	12.2, 6.7, 5.9, 4.75
	14/15
	Tandem
	

	6.7, 5.9, 4.75 (HR_AMR) 
	8
	TFO
	5.9

	6.7, 5.9, 4.75 (HR_AMR)
	9
	TFO
	6.7

	6.7, 5.9, 4.75 (HR_AMR)
	10/11
	TFO
	6.7

	6.7, 5.9, 4.75 (HR_AMR)
	12/13
	TFO
	6.7

	6.7, 5.9, 4.75 (HR_AMR)
	14/15
	TFO
	5.9


3. Conclusions

It is proposed that SA4 use the information in this paper to decide which of the 2 possible new preferred AMR configurations should be recommended for AMR Harmonisation.

It is further proposed that a decision should be taken at SA4#32 and not be postponed again.
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