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1. Introduction
This document provides the high level description of NTT DOCOMO's candidate algorithm for the EVS qualification phase of testing, which was submitted to ETSI on 16th Nov., 2012.
2. Overview
The NTT DOCOMO's candidate algorithm is an adaptive multi-rate multi-mode codec. Algorithmic delay of the codec is 32 ms including 20 ms frame length. Table 1 shows supporting bit rates for each bandwidth. The candidate supports SID frame size of 56 bits (gross), and a SID frame size of 40 bits (net) for AMR-WB IO mode. The candidate does not have 5.9 kbps VBR function.
Table 1: Supporting bit rates of NTT DOCOMO's candidate algorithm
	NB
	7.2, 8, 9.6, 13.2 kbps (gross)

	WB
	7.2, 8, 9.6, 13.2, 16.4, 24,4 kbps (gross) 32, 48, 64, 96 kbps (net)

	SWB
	13.2, 16.4, 24,4 kbps (gross) 32, 48, 64, 96, 128 kbps (net)

	AMR-WB IO
	6.6, 8.85, 12.65, 14.25, 15.85, 18.25, 19.85, 23.05, 23.85 kbps (net)


3. Encoder
Figure 1 depicts the block diagram of NTT DOCOMO's candidate encoder.
The input PCM signal is converted to the signal at sampling frequency of the encoder by multi rate sampling converter. The converter also generates the low frequency (LF) signal and the high frequency (HF) signal from the input so that the outputs of the converter are encoded by separate encoding modules.

The mode decision module determines the coding mode of low frequency band signal, either the CELP encoder or the transform encoder. 
The VAD/DTX module control the activation of both the LF noise encoder and the HF noise encoder for DTX/CNG.

The CELP encoder module is based on a typical CELP technology such as long term prediction, noise codebook and gain quantization including modules similar to that of AMR-WB.
The transform encoder module is based on MDCT with advanced quantization technology. 

The HF signal is encoded by the HF encoder including bandwidth extension (BWE) technology in the case of wideband and super-wideband. 

All the coding bits including mode/VAD bits are composed in a bit stream by the MUX module.
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Figure 1: Encoder block diagram
4. Decoder and JBM
Figure 2 depicts the block diagram of NTT DOCOMO's candidate decoder in addition to JBM.
The received bit stream is decomposed by DEMUX module. In addition, the DEMUX module also provides bad frame indication (BFI). In the case of a bad frame, the adaptive concealment function is applied. A function for efficient recovery is also implemented. 
If a good frame is received, the CELP decoder or transform decoder and the HF decoder/BWE are used for active frame, and the LF noise decoder and the HF noise decoder are used for inactive frame, depending on mode/VAD information. During inactive frames the LF noise decoder and the HF noise decoder generate comfort noise based on the information in a SID frame transmitted every 8 frames.

The decoded LF and HF signals are processed by the post processing module including adaptive post filtering and sampling rate conversion.
The candidate decoder integrates an example JBM solution including jitter buffer, packet/frame based time adaptation and the time scaling of the output signal. 
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Figure 2: Decoder block diagram with JBM
5. RTP payload format
Figure 3 depicts RTP payload format of NTT DOCOMO's candidate algorithm for a single frame or a SID frame. For AMR-WB IO, NTT DOCOMO's candidate algorithm supports the RTP payload format specified in RFC3267.
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Figure 3: RTP payload format of NTT DOCOMO's candidate algorithm








































