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4.3
Principles of the extended adaptive multi-rate wideband codec

The AMR-WB+ audio codec contains all the AMR-WB speech codec modes 1-9 and AMR-WB VAD and DTX. AMR-WB+ extends the AMR-WB codec by adding TCX, bandwidth extension, and stereo.

The AMR-WB+ audio codec processes input frames equal to 2048 samples at an internal sampling frequency Fs . The internal sampling frequency is limited to the range 12800-38400 Hz, see section 8 for more details. The 2048-sample frames are split into two critically sampled equal frequency bands. This results in two superframes of a 1024 samples corresponding to the low frequency (LF) and high frequency (HF) band. Each superframe is divided into four 256-samples frames.

Sampling at the internal sampling rate is obtained by using a variable sampling conversion scheme, which re-samples the input signal.

The LF and HF signals are then encoded using two different approaches:  the LF is encoded and decoded using the "core" encoder/decoder, based on switched ACELP and transform coded excitation (TCX). In ACELP mode, the standard AMR-WB codec is used. The HF signal is encoded with relatively few bits (16 bits/frame) using a bandwidth extension (BWE) method.
The basic set of rates are built based on AMR-WB rates in addition to bandwidth extension. The basic set of mono rates are shown in Table 1.

Table 1: Basic set of mono rates

	Mono rate(incl. BWE)

(bits/frame)
	Corresponding AMR-WB mode

	208 
	NA

	240 
	NA

	272
	12.65

	304
	14.25

	336
	15.85

	384
	18.25

	416
	19.85

	480
	23.05


Note that in ACELP mode of operation, compared to AMR-WB, the VAD bit is removed, two bits per frame are added for gain prediction, and 2 bits are added for signaling frame encoding type. This adds 3 bits per frame. Note also that 16 bits/frame is always used for bandwidth extension (to encode the HF band). The first two basic mono rates are similar to other rates except that they use a fixed codebook with 20 bits or 28 bits, respectively.

For stereo coding, the set of stereo extension rates given in Table 2 are used.

Table 2: Basic set of stereo rates

	Stereo extension rates (incl. BWE)

(Bits/frame)

	40
	104

	48
	112

	56
	120

	64
	128

	72
	136

	80
	144

	88
	152

	96
	160


Note that the bandwidth extension is applied to both channels which requires additional 16 bits/frame for the stereo extension.

A certain mode of operation is obtained by choosing a rate from Table 1, in case of mono operation, or by combining a rate from Table 1 with a stereo extension rate from Table 2, in case of stereo operation. The resulting coding bitrate is (mono rate + stereo rate)  Fs / 512. 

Examples:

· For an internal sampling frequency of  32 kHz by choosing mono rate equal to  384 bits/frame and without stereo, we can obtain a bit-rate equal to 24 kbps and the frame length would be of a  16 ms duration.

· For an internal sampling frequency of 25.6 kHz by choosing mono rate equal to 272 bits/frame and stereo rate equal to 88 bits/frame, we can obtain a bit-rate equal to 18 kbps and the frame length would be of a 20 ms duration..

Note. The documentation of the AMR-WB+ floating-point C-code in [4] contains further information on how to use the executables compiled from this source code to exercise the various possible uses, in the codec, of mono bit rate, stereo bit rate and internal sampling frequency, and the resulting total bit rates.
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