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3GPP TSG-SA4 (S4) thanks ITU-T SG16 Q24/16 for the document entitled “Parameters for variable bit rate voice codec operation and information on channel models”.

S4 has considered your questions and would like to offer the following comments. S4 will be pleased to provide any further information needed by Q.24/16.

S4 has chosen in 1998 the Adaptive Multi-Rate narrowband (AMR-NB) speech codec and has just now recommended for adoption a wideband speech AMR codec (AMR-WB). The AMR codecs are source controlled variable rate codecs (VAD based), with additional application / network rate-controlled bit-rate. 
Range of bit rates. The AMR-NB codec operates at 12.2, 10.2, 7.95, 7.4, 6.7, 5.9, 5.15, or 4.75 kbit/s during active speech, and approximately 200 bit/s during non-speech. The AMR-WB codec operates at 23.85, 23.05, 19.85, 18.25, 15.85, 14.25, 12.65, 8.85, or 6.6 kbit/s during active speech, and approximately 200 bit/s during non-speech. The average bit-rate is dependent on chosen modes and the speech activity factor. For many practical usage cases, the long-term speech activity factor can be taken to be in the range 45%-55% (with large variations due to talker, background noise etc.). 
Delay information. The AMR-NB and AMR-WB codecs fit into the GSM framing structure and have a 20ms frame size and 5 ms look-ahead. 

Error resilience requirements. For use in GSM systems, specific channel protections are defined using FEC schemes. Performance requirements are specified in terms of carrier-to-interference (C/I) and values, and channel-specific error patterns have been generated that reflect the desired C/I conditions. A set of C/I values ranging from 19 to 1 dB has been defined for each standardization effort. Codec resilience to errors has typically been extensively investigated for the combination of source and channel encoding, and limited information is available on the codec performance with residual bit errors. For 3GPP, no specific channel encoding has been specified for the encoded speech bitstream, and FER values for channel decoding have been investigated for 0.5%, 1%, and 3%, produced from two independent 3G WCDMA channel simulators. The AMR-WB codec has recently been tested for 3G channels, and the AMR-NB codec is currently undergoing that evaluation. These evaluations included error patterns derived from realistic simulations of 3G channels, which are very specific to the 3G systems defined by 3GPP, and may be of limited usefulness to Q.24/16. However, S4 will be happy to provide Q.24/16 with residual bit error and frame erasure statistics that will certainly help guide your work.

Bandwidth. Currently, a narrowband speech service has been specified. Definition of the wideband speech (50-7000 Hz) service is expected to be completed in March 2001.

Background noise performance. Performance in the presence of background noise is an important parameter for mobile systems. AMR-NB and AMR-WB codecs have been extensively tested with a variety of background noise types that include 15 dB SNR car (static and dynamic) noise, 30 dB SNR babble noise, and 15 dB SNR street noise. 

Complexity. Complexity is a very important parameter for mobile communications, both in terms of power consumption, terminal size, and implementation cost. In terms of implementation complexity, the AMR-NB speech codec is estimated at 16.75 WMOPS (theoretical worst case), 5,280 Word RAM and 14,571 Word data ROM and 4,851 basic operators (program ROM). AMR-WB speech codec is currently estimated at 35.4 WMOPS, 6.42 kWord RAM and 9.94 kWord data ROM and 3,771 basic operators (program ROM).

Bitstream syntax. The AMR-NB and AMR-WB codecs are not embedded codecs. Additionally, a decoding/re-encoding step is necessary for conversion between AMR-WB and AMR-NB. 

Circuit and packet services. Currently, AMR-NB and AMR-WB have been specified for use in circuit-switched mode in the 3GPP system. Use in packet-switched mode is currently under study in 3GPP.
Reference.
Performance Characterization of the AMR Speech Codec (3G TR 26.975 version 1.1.0)
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