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1. Introduction
The Enhanced Voice Services (EVS) codec has been approved in September 2014 [1]. As part of the EVS standard, a fixed point code (26.442)[2] and floating point code (26.443)[3] have been released. The fixed point code conformance should be done by checking the bit exactness of the test vectors [4]. This approach is not possible for floating point code as various compilers and compile options could result in different output. Currently there are no matching criteria to insure conformance of floating point implementations.
The source believes that this is a major hurdle for EVS deployment. Mobile platforms have different architectures based on either DSP or CPU with either floating point or fixed point arithmetic.  Having the flexibility of implementing in either fixed or floating point will increase the proliferation of EVS.

2. Some previous proposals to objectively assess floating point implementations
For EVS verification, the subjective tests have been conducted with the C fixed point code. For the verification of the floating point, it was decided [5] to use POLQA scores. The scores between various combinations of floating point /fixed point encoder and decoder were computed and the variations were small enough to insure that the two codes were interoperable.
In the former US cellular standard IS-54 [6] the implementation of the voice coder was checked using the segmental SNR distribution against a floating point implementation. Here again, various encoder/decoder combinations were tested with a large database. To insure that the scores were not impacted by for example VAD decisions based on threshold computational differences between a fixed and float implementation the code could be ran with a pre-defined VAD decision. 

The advantage of using POLQA scores is the relevance to subjective scores. However, small glitches coming from a bad implementation are not always detected by this measure.

The SegSNR is a metric that is close to bit exactness, but allows variations. It is also good to detect small glitches due to for example an overflow problem in a fixed point implementation. However, it can diverge easily when a voice coder uses many different modes which are based on threshold based decisions (this is the case in EVS). A non bit-exact computation of the threshold will result in selecting a different mode, which would impact strongly the segSNR.  Some mitigation that have been proposed in the past are: using the same fixed point computations for decision logic in both float and fixed point code or to force the modes based on an external mode file.
3. Discussion 
The source believes that the methods mentioned above can be combined to provide objective criteria to assess the implementation of EVS floating point code. The methodology can be highlighted as follow:
· Use 26.444 floating point test vectors
· Compute output test vector for following combinations
· Encoder reference / Decoder reference 

· Encoder implementation / Decoder reference 

· Encoder reference / Decoder implementation

· Encoder implementation / Decoder implementation 
· Compute POLQA and SegSNR for each combination of encoder/decoder

· Scores should be compared and based on a comparison of the statistical behaviour of the measure such as for example a cumulative distribution.
The source welcomes comments on this high level proposal, before submitting further data at the next SA4 meeting.
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