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1 Reason for Contribution

This contribution gives reasons why AMR speech codec shall not be limited to certain modes (bit rates) when used in MMS applications. In recent discussions in the MMS Working Group, there were proposals to limit the AMR modes to one only to avoid or limit content adaptation. It was proposed that the lowest bit rate be used to allow for the maximum speech duration for a given max file size.
2 Summary of Contribution

The contribution proposes that all AMR modes to be used in MMS applications to have better flexibility and trade-offs between quality and file size, to avoid transcoding with 2G systems, and to comply with 3GPP and 3GPP2 specifications.

3 Detailed Proposal

This contribution gives reasons why AMR speech codec shall not be limited to certain modes (bit rates) when used in MMS applications. In recent discussions in the MMS Working Group, there were proposals to limit the AMR modes to one only to avoid or limit content adaptation. It was proposed that the lowest bit rate be used to allow for the maximum speech duration for a given max file size.
Limiting the mode to only 4.75 results in several drawbacks which will be discussed below.
Quality limitations of the 4.75 kbit/s mode
AMR speech codec consists of 8 modes at bit rates of: 12.2, 10.2. 7.95, 7.4, 6.7, 5.9, 5.15, and 4.75 kbit/s. The modes include codecs from three second generation wireless standards, namely GSM EFR at 12.2 kbit/s, TDMA EFR at 7.4 kbit/s, and PDC EFR at 6.7 kbit/s. 
In GSM channels, the gross bit rate in a time slot is 22.8 kbit/s which is shared between source (or speech) coding and channel coding. A link adaptation algorithm is used to adapt the bit rate of the speech codec in relation with channel conditions. Therefore, for low C/I (Carrier-to-Interference ratio) values lower bit rates are used to allow for more channel protection resulting in better quality of service.
In normal operation in good channel conditions, the higher bit rates modes are used. The lower bit rates result in significantly lower quality in clean channel conditions, and have been introduced to sustain the communication quality in severe channel conditions by allowing for more channel coding which results in lower frame erasure rates (FER). Thus, the lower bit rates give a compromise between lower speech quality and better FER performance and they are not meant for continuous use.

Reference [1] gives detailed performance of the AMR-NB codec (characterization test results). Figure 5.2 of [1] is reproduced below, which shows the performance of different AMR modes in clean and error conditions. In clean conditions, the 4.75 kbit/s mode has a MOS (Mean Opinion Score) lower than the higher modes by 0.5, which is a significant difference. 
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Figure 5.2: Family of curves for Experiment 1a (Clean speech in Full Rate) [1]
Although lower bit rates result in shorter file sizes in MMS applications, they result in significant decrease in speech quality. Limiting the rate to 4.75 kbit/s results in significant degradation in the performance of MMS. An attractive feature of AMR is its flexibility in the choice of the mode which gives a trade-off between performance and file size, and shall not be restricted without justification.
Interoperation with second generation cellular standards:

As mentioned above, AMR comprises speech codecs from three second generation wireless standards, namely GSM EFR at 12.2 kbit/s, TDMA EFR at 7.4 kbit/s, and PDC EFR at 6.7 kbit/s. Thus, AMR can interoperate with these systems without the need of transcoding. Eliminating transcoding simplifies the implementation and avoids quality degradation. Limiting the bit rate to 4.75 kbit/s removes this interesting feature in AMR.
Conformance with 3GPP and 3GPP2 specification

In 3GPP specification TS 26.140, AMR is the mandatory codec for narrowband MMS speech applications. Further, AMR is also considered in 3GPP2 for MMS applications. In both standard bodies, there is no limitation of the AMR modes in MMS applications. Thus, limiting AMR use to the mode at 4.75 kbit/s does not conform to 3GPP and 3PP2.
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4 Intellectual Property Rights Considerations

N/A
5 Recommendation

We recommend that AMR speech codec be used in MMS applications without any mode limitations for the above mentioned reasons.
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