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Attachments:
SP-180653, Corrections, modification of Experiment 4 and addition to fixed-point basic operators (Release 15)
1. Overall Description:

3GPP SA4 appreciates the collaboration and would like to thank ITU-T Study Group 12 for the provided feedback and the work on integrating the proposed updates to the open-source Software Tool Library (STL) environment.
SA4 has adopted the proposed changes but are suggesting a few amendments with an addition of basic operators for unsigned arithmetics utilized by the Enhanced Voice Services (EVS) codec as specified in 3GPP TS 26.442. The main reason for introducing these 32-bit unsigned operators for the EVS codec was to allow uniform and efficient implementations of unsigned integer arithmetics, which otherwise would have been implemented in a complicated fashion using signed arithmetics.
The additional updates in SP-180653 (attached) approved by 3GPP TSG SA (implemented in basic_op_STL_2017.zip of TR 26.973) are:

· Added implementations of 7 unsigned 32-bit operators, in:
· enhUL32.c
· enhUL32.h
· Added blacklist items in the basic operator counter tool in basop_cnt.c

· Correction of the compiler macro “IF (a)” in control.h
In the understanding of SA4, most of these amendments have already been integrated in the open-source STL environment (https://github.com/openitu/STL). The correction in the definition of the function-like compiler macro “IF (a)” in control.h seems however to not have been addressed yet.
SA4 would further like to inform ITU-T Q2/12 about its work item on an alternative implementation of the EVS codec using the updated STL operators enabling more efficient implementations on modern DSP architectures. The implementation has been successfully verified in SA4 by code inspection, robustness tests and objective quality evaluations, and operates in fact bit-exact with the existing EVS codec implementation in TS 26.442 for the normative test sequences in TS 26.444. The alternative fixed-point implementation of the EVS codec is therefore considered stable and has been sent to TSG SA for approval. The corresponding reference ANSI C code in TS 26.452 will be released once approved by TSG SA. Performance characterization results are planned to be added to TR 26.952 (EVS codec characterization) by the finalization of the work item in March 2019. 
2. Actions:

To ITU-T Q2/12 group
ACTION: 
SA4 kindly asks ITU-T Q2/12 to confirm the integration of the herein described amendments in the open-source STL environment, specifically the seemingly missing correction of the compiler macro in control.h. SA4 expects alignment between the STL basic operators in 3GPP TSG SA WG4 TR 26.973, the ITU-T Recommendation G.191 and the open-source STL environment. In case any further deviation is found, SA4 strongly suggests alignment to the implementation in TR 26.973 given that this one is already being used in the new implementation of the EVS codec. SA4 would further appreciate notification on the finalization of the ongoing integration work and to be informed about the outcome of the upcoming ITU-T meeting on this matter.
3. Date of Next TSG-SA WG4 Meetings:

TSG-SA WG4 Meeting #102
28th January – 2nd February 2019
Bruges, Belgium
TSG-SA WG4 Meeting #103
8th-12th April 2019
Newport Beach, CA, USA
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