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2	Classification of the Work Item and linked work items
2.1	Primary classification
	
	Feature

	
	Building Block

	
	Work Task
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2.2	Parent and child Work Items 
	Parent and child Work Items 

	Unique ID
	Title
	Nature of relationship
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2.3	Other related Work Items and dependencies
	Other related Work Items (if any)

	Unique ID
	Title
	Nature of relationship

	4700030
	EVS_codec
	This study item can impact EVS floating-point code conformance


Dependency on non-3GPP (draft) specification: 
 
3	Justification
The EVS coder (TS 26.441) provides enhanced quality for speech and audio communications compared to AMR-WB and 3GPP has standardized both a fixed-point version (TS 26.442) and a floating-point version (TS 26.443). Currently in TS 26.444 (Codec for Enhanced Voice Services (EVS); Test sequences) the conformance of the EVS coder implementation is achieved by checking the bit-exactness of output test vectors with the reference test vectors for both encoder and decoder, for both the fixed-point and floating-point implementations.
However, the bit-exact criteria defined in TS 26.444 is of very limited use for the floating-point implementation in TS 26.443, as the output values will change slightly without affecting the speech/audio quality – depending on the compiler, compile options, OS and platform – and therefore failing the bit-exactness test. This has the effect that the EVS floating-point code cannot generally be used for 3GPP voice services as the test vectors have been generated using Microsoft Visual Studio version 10 which is unlikely to match the target platform. 
Initial studies indicate that non bit-exact floating-point conformance criteria could be derived that are capable of identifying incorrect implementations of the coder.
The product and application space using voice services is changing, resulting in different architectures using a variety of different types of core processing units. Being able to use either fixed-point or floating-point embedded implementation based on architectural capabilities would allow a wider and faster proliferation of EVS, thereby benefiting end user experience. In addition, it would provide more flexibility in architectural implementations regarding factors such as power and cost. 
As a result of this study item, it will be possible to judge if a new work item should be launched with the goal to update TS 26.444 with non-bit-exact floating-point conformance criteria. 
It may also be possible to generalize the methodology in a further Work Item to derive a single conformance procedure for both EVS fixed-point and floating-point implementations, and possibly also for use with AMR-WB floating-point implementations.
4	Objective
The objective of this study item is to develop non bit-exact conformance criteria and a set of potential conformance tool(s) for the floating-point code in TS 26.443, ensuring that high quality floating-point implementations preserve the quality of EVS. The aim is to provide a potential non bit-exact conformance process for floating-point implementation that would allow conforming implementations to be used in all scenarios acceptable for bit-exact implementations of fixed-point version (TS 26.442) and floating-point version (TS 26.443).
The scope of the study item is to assess the use of various floating-point processing cores and compilers with various levels of optimization, and establish potential conformance criteria and a tool(s) that could be used for confirming conformance under those variations. The scope of the intended conformance tool(s) is to assess the conformance of implementations to the developed criteria. The conformance criteria to be developed will aim at accepting proper floating-point processing compute core and compiler optimizations, while rejecting all bad implementations, for example coming from functional or code changes, too aggressive optimization of the compiler or insufficient arithmetic precision. 
The objective of the study item is to develop a potential conformance tool(s) that would provide the same confidence, regarding the quality of floating-point implementations, that is achieved using the bit-exact test vectors in 26.444 for bit-exact implementations. The tool will use additional test vectors for increased coverage and interoperability between float and fixed-point implementations.
During the development of the conformance tool(s), the levels of parameter, state and algorithm/code coverage will be evaluated in order to validate the effectiveness of the tool(s) and process. The conformance tool(s) could be based on the use of ITU-T P.863, objective metrics like Segmental SNR criteria and potentially additional criteria. Additional metrics to further strengthen the conformance tool(s) will be evaluated and developed as needed.
The objectives of the study item are:
· To investigate the behaviour of different implementations of the floating-point reference code (TS 26.443), for example, those built with different versions / settings of various compilers and running on various floating-point architectures.
· To do the investigation using different test material, including clean speech, noisy speech, mixed/music content and taking into account interoperability aspects including floating-point – fixed-point and among various floating-point implementations.
· To identify and propose reliable conformance criteria and methodologies that would be able to reject any undesirable deviation, i,e. bad implementation. 
· To develop one or more tools, in the form of scripts or executables, that could be used for determining acceptance/rejection based on the provided conformance criteria. 
· To develop any potential additional test vectors that would be needed.
· To propose recommendation(s) on the suitability of the potential new non bit-exact conformance process for 3GPP services (e.g., gives carrier-grade quality).
5	Expected Output and Time scale
	New specifications {One line per specification. Create/delete lines as needed}
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	For approval at TSG#
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	TR
	26.8xx
	Study on non bit-exact Conformance criteria and tools for floating-point EVS codec
	
	SA#79
	



	Impacted existing TS/TR {One line per specification. Create/delete lines as needed}

	TS/TR No.
	Description of change 
	Target completion plenary#

	
	
	



6	Work item Rapporteur(s)
Fabrice Plante, Intel, fabrice.m.plante@intel.com

7	Work item leadership
SA4

8	Aspects that involve other WGs
None
9	Supporting Individual Members
	Supporting IM name

	Intel

	Huawei Technologies Co. Ltd

	HEAD Acoustics GmbH

	Fraunhofer IIS

	Sony Mobile Communications

	Apple

	Ericsson LM

	ORANGE

	ZTE Corporation

	VoiceAge Corporation



