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Classification of the Work Item and linked work items
2.1
Primary classification
This work item is a … 
	X
	Feature

	
	Building Block

	
	Work Task

	
	Study Item


2.2
Parent and child Work Items 
	Parent and child Work Items 

	Unique ID
	Title
	Nature of relationship

	
	
	


2.3
Other related Work Items and dependencies
	Other related Work Items (if any)

	Unique ID
	Title
	Nature of relationship

	470030
	EVS_Codec
	The WI addresses an alternative implementation of the EVS codec

	770026

	FS_BASOP
	Study on Update to fixed-point basic operators and on the merits of an alternative EVS implementation using the updated operators


3
Justification

The fixed-point implementation of the EVS codec was approved at TSG-SA #65 in September 2014 and the floating-point implementation at TSG-SA #66 in December 2014. The fixed-point EVS specification is implemented using the fixed-point basic operators of the ITU-T Software Tool Library (STL) – included in Recommendation ITU-T G.191. The latest update of the STL was issued in 2009 (STL2009), approved in March 2010, with the last major update of the basic operators being in 2005.
At SA4 #94 in June 2017, a Study was initiated to investigate state-of-the-art DSP architectures and the degree to which the current set of basic operators in STL2009 is appropriate for them. A second objective of the Study was to determine whether an alternative implementation of EVS using an updated set of basic operators would be beneficial. The Study was concluded at SA4 #98 and the output of the Study (TR 26.973) was approved at TSG-SA #79 in March 2018. 
The Study established that there is a significant gap between modern DSP architectures and the STL2009 fixed-point basic operators. In particular, state-of-the-art DSP architectures generally use wider accumulators and registers, Single Instruction Multiple Data (SIMD) instructions and Very Long Instruction Words (VLIW), which are not reflected in STL2009. The Study also concluded that updating the STL with new operators reflecting modern processors would lead to two benefits; faster implementation of future codecs on state-of-the-art DSP processors, and significantly more efficient DSP implementations. 

Consequently, a new set of basic operators was proposed and included in TR 26.973. The Study recommended providing the new set of basic operators to ITU-T with the goal of extending the current STL via its GitHub open source environment. This process has already been initiated and it is proposed to inform ITU-T Study Group 12 of the new set of basic operators and request them to update Recommendation ITU-T G.191 accordingly, so that the new set of basic operators will be available for future codec standardizations.

The Study showed that by implementing the EVS codec with the new set of basic operators, a complexity reduction of approximately 25% may be obtained for an example modern DSP processor. The corresponding decrease in WMOPS is around 10%. The Study recommended that normative work should begin with the objective of specifying an alternative implementation of the EVS codec using the new set of basic operators. 
4
Objective

The objectives of the WI are to:
1. Develop and standardize an alternative fixed-point implementation of EVS using the extended set of fixed-point basic operators defined in TR 26.973. This alternative implementation shall be validated according to the procedure in clause 5.3 of TR 26.973. As specified in clause 5.3.3, the following 4 configurations will be tested:

a)
Ref_fxd encoder
–
Ref_fxd decoder

b)
CuT encoder
–
CuT decoder

c)
Ref_fxd encoder
–
CuT decoder

d)
CuT encoder
–
Ref_fxd decoder

Ref_fxd_encoder and Ref_fxd_decoder refer to the current fixed-point code (TS 26.442) and CuT_encoder and CuT_decoder refer to the alternative implementation of EVS. The alternative implementation shall not perform worse than the current fixed-point code, i.e. the configurations b), c) and d) shall not perform worse than the configuration a) for any condition.
NOTE:
In case further modifications to the proposed extended basic operators are agreed during the updates to Recommendation ITU-T G.191, and are provided prior to completion of the WI, these modifications shall be taken into account in the alternative implementation of EVS. 
The goal is to develop and standardize an alternative C-code specification, in addition to the current fixed-point code (TS 26.442) and floating-point code (TS 26.443). 

2. Characterize the performance of the alternative implementation of EVS, in terms of complexity and subjective and objective quality, following the principles recommended in TR 26.973. Update TR 26.952 using the information available on the alternative EVS implementation.
3. Update the test sequences in TS 26.444 to add new test sequences for this alternative fixed-point implementation of EVS. The conformance for the new specification will be conducted in the same manner as for TS 26.442, i.e. by verifying bit-exactness for a new set of test sequences.
5
Expected Output and Time scale

	New specifications {One line per specification. Create/delete lines as needed}

	Type 
	Series
	Title
	For info 
at TSG# 
	For approval at TSG#
	Remarks

	TS
	26.XXX
	Codec for Enhanced Voice Services (EVS); ANSI C code (alternative fixed-point using updated basic operators) 
	
	TSG#82
	


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

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

	TS 26.441
	Addition of Reference to new Specification
	TSG#82
	

	TS 26.442
	Addition of Reference to new Specification
	TSG#82
	

	TS 26.444
	Update of test sequences for the alternative fixed-point EVS implementation
	TSG#82
	

	TS 26.445
	Addition of Reference to new Specification
	TSG#82
	

	TS 26.446
	Addition of Reference to new Specification
	TSG#82
	

	TS 26.447
	Addition of Reference to new Specification
	TSG#82
	

	TS 26.449
	Addition of Reference to new Specification
	TSG#82
	

	TS 26.450
	Addition of Reference to new Specification
	TSG#82
	

	TS 26.451
	Addition of Reference to new Specification
	TSG#82
	

	TR 26.952
	Update of the EVS Performance characterization
	TSG#82
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Work item Rapporteur(s)
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Work item leadership

SA4 
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Aspects that involve other WGs
None
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