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1. Introduction

This contribution reports on the Orange/France Telecom candidate deliverables for the EVS qualification phase, according to the EVS-6a permanent document (S4-120568). It should be noted that in this contribution no demo material or optional additional information (as listed in EVS-6a) is provided; moreover, the funding payment listed in EVS-6a is not addressed here, because complete funding was already reported by the SA4 Secretary.

The deliverables related to subjective testing are reported separately in S4-130349. This contribution covers all other deliverables (not related to subjective testing).
2. High level technical description of the candidate algorithm
The Orange/France Telecom encoder and decoder algorithms operate with a 20-ms frame and input/output sampling frequency of 8, 16, 32 or 48 kHz. The input frame is high-pass filtered with a cut off frequency close to 50 Hz; further pre-processing is performed including resampling, signal classification, linear predictive analysis, pitch estimation, voice activity detection (VAD).
The coding model is based on a switched CELP/transform approach, taking into account algorithmic delay constraints. For complexity reasons, the switch decision is made in open loop, i.e. using a decision front-end without performing the actual coding/(local) decoding and comparing reconstructed signals. Depending on bit rates, input sampling rate and internal coding mode, bandwidth extension (BWE) is also used.
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Figure 1: Encoder block diagram.

The encoder algorithm is illustrated in Figure 1. The CELP part is derived from G.718 core layer (ACELP) coding with modifications especially to support additional bit rates; note that no noise suppression is used prior to parameter estimation. The transform part is based on transform coding with linear prediction and MDCT coding with adaptive windowing, depending on bit rates.
The decoder algorithm is illustrated in Figure 2 in case of good frame decoding. The operation is similar to the encoder side with switched CELP/transform decoding and BWE decoding. Note that pre-echo reduction is applied at the decoder side in case of transform decoding. The post-processing stage includes resampling, band combining, and high-pass post-filtering.
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Figure 2: Decoder block diagram (case of good frame).

The packet loss concealment (PLC) algorithm depends on the coding model (CELP or transform, with BWE or not); for the CELP part it is derived from G.718 PLC. The jitter buffer management (JBM) algorithm fulfills the objective requirements from TS 26.114 and it relies on the PLC part of the decoder.
The AMR-WB IO part is not described here, as it was not tested and it is not considered in qualification rules. However, AMR-WB IO is fully integrated in the encoder and decoder algorithms.
3. Compliance to Design constraints
Compliance to the design constraints listed in the EVS-5a permanent document (Rule 1) is reported below. In EVS-6a (S4-120568), it is required that all Design Constraints with associated parameters listed in EVS-4 (S4-110710) shall be reported. The list below is therefore extended according to EVS-4:
· The 8, 16, 32 and 48 kHz input and output sampling rates are all supported. The encoder supports an input indicating the maximum audio bandwidth. Only one input/output audio channel is supported in the candidate codec submitted to qualification. 
· All mandatory bitrates specified in EVS-4 (S4-110710) for EVS non-IO and IO modes are supported. VBR operation is not supported. The SID frame for EVS non-IO has a bit rate that does not exceed 56 bits per frame; the SID frame for AMR-WB IO mode had a bit rate of 40 bits (net) per frame. 
· The algorithmic delay is less than 32 ms in all operation modes – to be more specific, in all conditions tested in qualification, the delay is in the range 28.5 +/-1 ms.
· Complexity estimation of the required operation modes (encoder+decoder) is reported below:
· Estimated computational complexity:
86 wMOPS (worst case)
· Table ROM:



74 kwords
· Estimated Program ROM:

50 k-instructions
· Estimated RAM:



90 kwords
The complexity of all other operation modes excluding JBM also meets the EVS complexity constraints defined in EVS-4.
· AMR-WB IO is supported by the submitted candidate codec.

· The encoder and decoder operate with a 20-ms frame length.

· A JBM conforming to TS 26.114 is provided. Rate switching is supported, and a packet loss concealment (PLC) algorithm is also provided.

· No RTP payload format description was required for qualification; hence the related design constraint is not addressed here.

· DTX operation with VAD/DTX/CNG is supported at all bit rates for mandatory modes. The frequency of SID update frames is adaptive, with a minimum of once per 8 frames.
· The output gain met the objective requirements specified in EVS-3, according to the processing in EVS-7a and evaluation procedure in EVS-8a.
4. IPR declaration
The signed IPR declaration for the Orange/France Telecom candidate was made available (by email) to the SA4 Secretary on Feb 28, 2012. The declaration was also made online on the ETSI portal and a copy can be found at the following address:

http://ipr.etsi.org/GdDetails.aspx?IPRD_ID=1499&IPRD_TYPE_ID=1&MODE=2
(Legal name: France Telecom, Reference: GD-201302-001, SRID: SR372_EVS_Codec)

5. Objective evaluation results
The scripts developed for objective evaluation (EVSQualificationObjectiveScript_Ver3.zip and EVSQualificationObjectiveScript_Ver4.zip, as well as gain_check_script_v2.0_20121017.zip) were used to verify the objective requirements and performance objectives, with the predefined objective test databases listed in Clause 5.4 of EVS-7a. The results are summarized below for each objective metric:
1. Gain verification (design constraints) (Gain): all test cases ‘PASSED’
2. JBM compliance to TS 26.114 (design constraints) (JBM) : all test cases ‘passed’
3. AFR (performance requirements) (AFR): all test cases ‘PASSED’
4. Attenuation during inactive regions (performance requirements) (Att.) all test cases ‘PASSED’
5. Average active speech bit rate of VBR and CBR (BR) : all test cases ‘PASSED’ – note that VBR conditions (c22 in Exp. A and c31 in Exp. E) were not tested because VBR is not supported by the candidate codec.
Actual bit rates used in objective testing of bit rate switching were verified to be compliant with EVS-8a, tables H2-H3 (ExpA.afrbr.c17, ExpD.afrbr.c23, ExpE.afrbr.c24,  ExpE.afrbr.c25 in ObjectiveMetrics/ after running the script in EVSQualificationObjectiveScript_Ver3.zip). 

In short, the Orange/France Telecom candidate met all specified objective requirements; detailed results are not provided here, because it was agreed to conduct the testing in-house with no reporting of the values obtained from scripts.
6. Speech Codec Executable (fixed or floating point)
Encoder and decoder executables were delivered in floating-point.
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