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1. Introduction
As one of the qualification deliverables described in the EVS-6a[1], this contribution is a  high level description of the submitted EVS candidate codec from Samsung Electronics Co., Ltd., which complies with all design constraints and passes all objective tests, as confirmed in [2][3].
2. Coding scheme for Samsung EVS candidate

The Samsung EVS Candidate supports a mono input and output signal with sampling rates of 8, 16, 32, and 48kHz in all operational modes. It also supports 5.9 kbps variable bit rate (VBR) and the AMR-WB interoperable modes. The temporal core utilizes a CELP structure and the transform core uses a spectrum coding structure with constant bit rate (CBR).
2.1 Encoder
The overall encoder block diagram of the proposed EVS candidate codec is illustrated in Fig. 1. The encoder operates on 20ms frame size. The input signal is pre-processed at the pre-processing module, which performs several operations including filtering and analysis. The major blocks in this module are the re-sampler, voice activity detection and signal classification. Based on these operations, an appropriate coding mode, such as CBR, VBR, or discontinuous transmission (DTX), will be selected.
When the encoder uses temporal core, the temporal encoder will be activated. This module supports both CBR and VBR modes. . In general, the LPC analysis and quantization will be used, and the excitation signal modelling will utilize the conventional CELP approach with various coding bit rates. On the other hand, the transform encoder uses the modified discrete cosine transform (MDCT) for the time to frequency mapping. This module uses the conventional spectrum encoding tools such as quantization and lossless coding with CBR manner. 

Both temporal and transform encoders utilize the bandwidth extension (BWE) techniques. The encoded parameters are multiplexed and transmitted to the channel.
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Fig. 1 The overall encoder block diagram of the proposed EVS candidate codec
2.2 Decoder

The overall decoder block diagram of the proposed EVS candidate codec is illustrated in Fig. 2. When the ‘-VOIP’ switch is enabled, the jitter buffer management (JBM) module is activated. The JBM module complies with the requirement in TS 26.114, except for the functional requirement in sub-clause 8.2.2 of TS 26.114: “Speech JBM used in MTSI shall support all the codecs as defined in clause 5.2.1” [4]. In the normal case the EVS decoder starts the parameter decoding and decodes the core decoding mode such as CBR, VBR, and DTX. 
In the temporal decoder, the LPC de-quantization will be done first and excitation signal decoding will follow. The excitation signal decoding also utilizes the conventional CELP approach at various coding bit rates. 
The transform decoder starts with the spectrum decoding module which consists of Lossless Decoding and De-quantization blocks. After decoding the temporal and transform core signal, the bandwidth extension decoding will be performed. 
Commonly both temporal and transform decoder outputs are post-processed at the post-processing module which consists of several operations including filtering. The major blocks in this module are the re-sampler, IMDCT and post-filtering. 
The post-processed output signal will be synthesized in various sampling frequencies. 
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Fig. 2 The overall decoder block diagram of the proposed EVS candidate codec
3. Conclusion


In this document, we provided a high level technical description of the encoder and decoder for the EVS candidate from Samsung Electronics Co., Ltd. The proposed scheme utilizes both temporal and transform cores that allow high quality encoding of speech, music and mixed contents over a wide range of bit rate. 
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