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1. Introduction

At SA4#30 it was agreed that SA4 should co-ordinate the task of selecting a single preferred AMR configuration, i.e. one common Configuration for the AMR Codec Types that can be used on all channels in GERAN and UTRAN.  The harmonisation of AMR configurations for CS Speech in Release 6 would be a valuable enhancement for systems supporting TFO/TrFO.

At SA4#31 an offline session was held to progress the work. An updated version of the notes from this offline session can be found in Tdoc S4-040393. During the offline session 2 proposals were discussed. 
12.2, 7.4, 5.9, 4.75 – The Ericsson candidate

10.2, 6.7, 5.9, 4.75 – The Nortel candidate (this is not actually a new configuration but is the existing configuration 12/13 that is recommended with other configurations in the TFO spec). 
This contribution proposes several alternative solutions which may be acceptable to supporters of both candidates.
2. Background Assumptions
It can be seen above that both candidates contain the same lower 2 rates (5.9 and 4.75). It would seem that what is now required to progress the work is to discuss and decide on the upper 2 rates to be included.

2.1
12.2 vs 10.2

The main objection at SA4#31 to the Nortel candidate is the lack of the 12.2 rate. Irrespective of its technical merits compared to 10.2, there is a very strong feeling that 12.2 must be included and in fact excluding 12.2 would not be acceptable to several companies.
What is not clear is whether the requirement to include 12.2 extends from UTRAN to GERAN. For GERAN there are multirate AMR systems already in operation that contain 10.2 (configuration 12/13) as well as systems that contain 12.2 (configuration 14/15). It would therefore be useful to develop a solution that is compatible with both these implementations. It would also be useful if Operators could clarify if 12.2 must be included in GERAN AMR configurations.
2.2
7.4 vs 6.7
3. At SA4#32 there did not seem to be any strong preference for including 7.4 ahead of 6.7. Given that the GERAN group recommends not using 7.4 at handover in GSM HR channels, it can be assumed that 6.7 should be included instead of 7.4.
4. Possible Alternative Solutions
In order to progress the work it is interesting to investigate possible compromise solutions which might meet most or all of the stated requirements whilst protecting as much of the existing implementations as possible.. Given that the main driver for the harmonisation is to help TFO/TrFO implementation by removing the need to negotiate an common active codec set (CACS), it might be better to consider a preferred set of AMR configuration that are TFO compatible (as was achieved with AMR-WB) rather than focus on agreeing a single configuration.
This section proposes 2 possible preferred sets of AMR configurations as alternatives to the current Ericsson and Nortel candidates.
3.1
A new configuration containing both 12.2 and 10.2 for UTRAN
Below is a possible preferred set of AMR configurations that are TFO compatible.
(New) Configuration 1: 12.2, 10.2, 6.7, 5.9, 4.75 (given the GERAN limit of 4 modes this would be applicable to UTRAN only) 
(Existing) Configuration 12:   10.2, 6.7, 5.9, 4.75 (applicable to GSM FR_AMR or UTRAN) 
(Existing Configuration 9:               6.7, 5.9, 4.75 (also applicable to GSM HR_AMR)
The maximum rate possible in TFO with the various combinations of preferred configurations is show below
1 with 1 = maximum rate of 12.2
1 with 12 = maximum rate of 10.2

1 with 9 = maximum rate of 6.7

12 with 12 = maximum rate of 10.2

12 with 9 = maximum rate of 6.7

9 with 9 = maximum rate of 6.7
This proposal would provide optimal speech quality but would only be possible if it is acceptable to not have 12.2 in GERAN. 
It should be noted that all proposals are incompatible with the existing set 14 that currently provides 12.2 in GERAN. 
3.2
A new configuration containing 12.2 for UTRAN and GERAN
Below is a possible preferred set of AMR configurations that are TFO compatible. 
(New) Configuration 1:        12.2, 6.7, 5.9, 4.75 (applicable to GSM FR_AMR or UTRAN) 
(Existing) Configuration 12: 10.2, 6.7, 5.9, 4.75 (applicable to GSM FR_AMR or UTRAN) 
(Existing) Configuration 9:            6.7, 5.9, 4.75 (also applicable to GSM HR_AMR)
The maximum rate possible in TFO with the various combinations of preferred configurations is show below
1 with 1 = maximum rate of 12.2

1 with 12 = maximum rate of 6.7
1 with 9 = maximum rate of 6.7

12 with 12 = maximum rate of 10.2

12 with 9 = maximum rate of 6.7

9 with 9 = maximum rate of 6.7
This approach is analogous to that used with AMR-WB with TFO compatibility achieved via maximum rate control and a common set of mandatory lower modes.

This proposal would provide optimal speech quality for all combinations except 1 with 12. Configuration 1 would allow 12.2 in GERAN. 
5. Discussion
Both alternative solutions proposed in section 3 would meet the requirement of simplifying TFO/TrFO as well as being backward compatible to the existing configuration 12 that is already deployed in GERAN networks. It should be noted that there are currently no proposals that would be backward compatible with the other multirate AMR configuration that is already deployed in GERAN (configuration 14).

The proposal in 3.1 would not allow 12.2 to be used in GERAN but does provide optimum speech quality in TFO. It would be interesting to have Operator feedback on the necessity to have 12.2 AMR in GERAN. Configuration 1 would contain 5 rather than 4 rates in contrast to all of the other current proposals for new configurations. 
The proposal in 3.2 would allow 12.2 to be used in GERAN but would not provide optimum speech quality in the scenario of 1 with 12 as 6.7 in TFO would likely provide lower speech quality than 10.2 tandemed with 12.2.

There do not appear to be any published results comparing the speech quality performance of 6.7 in TFO versus 10.2 in tandem with 12.2. However lower speech quality is probably an acceptable cost of having a compromise solution that meets all other requirements. It is clear that the resulting speech quality would be the same as for 12 with 9 (GSM HR_AMR) calls. 
It is interesting to note that the 1 to 12 scenario would only happen for mobiles and networks that use configuration 12. So in some sense it could be left to the market and operators to decide if the resulting speech quality is acceptable. If the speech quality proves not to be acceptable then an upgrade to configuration 1 would require the replacing of 10.2 with 12.2. 

Another aspect to consider at this point is the resulting bandwidth requirements in the core network of successful TFO/TrFO establishment. Recent experience has shown that perhaps the biggest driver for TFO/TrFO is not in fact speech quality but reducing bandwidth requirements in the BICN. In fact this was the main driver for eTFO which lead to BARS.  It may well be that 6.7 is the optimum mode for reducing bandwidth requirements significantly (almost 50% reduction on 12.2) with still acceptable speech quality.
6. Conclusions
This paper has proposed 2 alternative solutions to the existing Ericsson and Nortel candidates for AMR harmonisation. Both alternative solutions meet the requirement of simplifying TFO/TrFO as well as being backward compatible to the existing configuration 12 that is already deployed in GERAN networks.

It is proposed that should the existing Nortel candidate not been agreeable then one of these 2 alternative solutions shall be chosen ahead of the Ericsson candidate. 
Of the 2 alternative solutions the one described in section 3.2 is slightly preferred as it requires only 4 modes in the new configuration.

It is also proposed that in any event, following input from GERAN, 6.7 should be chosen instead of 7.4.
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