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1. Introduction
The EVS Qualification Deliverables permanent document (EVS-6a) requires all proponent companies that submitted candidates for the EVS qualification phase to submit a description of their EVS Codec Candidate. This document describes the transcoding functions of the EVS qualification candidate submitted by Qualcomm Incorporated for the EVS qualification phase.
2. Qualcomm EVS Codec Candidate Description
The Qualcomm EVS (QC-EVS) Codec Candidate supports all input sampling frequencies, and all the mandatory fixed bit rate mode of EVS as specified in the design constraint. It also supports the recommended 5.9 kbps variable bit rate (VBR) mode of operation for both wideband and narrowband inputs. Additionally, the encoder supports an input indicating the maximum audio bandwidth (NB, WB, SWB, or FB) to be encoded.
2.1. Encoder

The schematic of the Qualcomm EVS Codec Candidate Encoder for the non AMR-WB interoperable modes is shown in Figure 1. 
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Figure 1: Qualcomm EVS Codec Candidate encoder schematic for modes other than the AMR-WB interoperable mode. Solid lines represent the signal flow, dotted lines represent the control flow and the red lines represent the flow of quantized parameters and control signals for bit stream generation.
The input mono audio signal (speech, music and mixed content) is first buffered to form the 20 ms frames and the necessary look-ahead. It is then resampled to a sampling frequency based on the coding mode selected. The resampled input signal is analyzed by the parameter analysis block, which then feeds inputs to the control logic. The control logic block includes modules for determining voice activity, time or frequency domain coding core selection, and bit rate control. Based on the coding core selection decision made in the control logic module, either a time domain coding core or a frequency domain coding core is selected for encoding a given frame of signal. Each of these coding cores include further coding modes that are actuated based on the signal type, bandwidth and the bit rate chosen for coding the frame of audio signal. For super-wideband and full band modes of operation, the coding cores encode signals up to the maximum bandwidth encoded by the wideband coding core and extension layers are employed to represent frequencies beyond what is represented by the coding core and up to one half of the sampling frequency of the coding bandwidth selected.
Besides the functional blocks shown in Figure 1, the Qualcomm EVS Codec Candidate includes the AMR-WB interoperable mode of operation in compliance with the design constraint. 
The Qualcomm EVS Codec Candidate encoder also includes provision to process and encode inactive frames using discontinuous transmission (DTX). During DTX, the characteristics of the background signal are transmitted infrequently using low bit rate silence descriptors. The frequency of transmission of silence descriptor frames does not exceed once per eight frames as specified in [EVS-4]. 
No noise processing (e.g., noise gating or suppression) techniques are used in the Qualcomm EVS Codec Candidate.
2.2. Decoder
The decoder schematic of EVS is shown in Figure 2. Upon receiving the bit stream for a given frame of speech, the control information is parsed out and passed on to the control module. The control module determines the voice activity information, the coding core and mode information and the bit rate from the bit stream corresponding to the current frame of the audio signal. 
Based on the information provided by the control modules, parameters to be used by the decoder are extracted and passed on the appropriate decoding core and bandwidth extension modules. The decoded PCM is then passed on to the synthesis filter bank. Also, the final output may be resampled to any of the output sampling frequencies as required by the design constraint. The Qualcomm EVS Codec Candidate decoder also includes provision to decode silence descriptors and synthesize comfort noise during DTX.
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Figure 2: Qualcomm EVS Codec Candidate decoder schematic for modes other than the AMR-WB interoperable mode. Solid lines represent the signal parameter flow, dotted lines represent the control flow and the red lines represent the flow of the decoded PCM.
3. Frame Loss Concealment
The Qualcomm EVS Codec Candidate provides a robust frame loss concealment mechanism to enable smooth recovery at the decoder under frame or packet losses. We also provide a Jitter Buffer Management that includes a De-Jitter Buffer and associated control logic that allows the receiver to deal with delay jitter and late loss in packet switched communication. The JBM mechanism is compliant with the specifications in TS 26.114.
4. Summary
This document presents a high level description of Qualcomm EVS Codec Candidate. 
The Qualcomm EVS Codec Candidate was specifically designed and optimized to meet the objectives of the EVS Work Item. The Qualcomm EVS Codec Candidate is well-suited for deployment in current and next generation communication systems to provide enhanced user experience. 
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