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Alternative Fixed Point EVS Reference C codebase 
1 Introduction
During the 3GPP SA4#99 meeting in Rome, Italy, companies listed below agreed to evaluate the proposed Alternative Fixed Point EVS (Alt_FX_EVS) Reference C codebase, based on the updated basic operators described in TR 26.973 [1 ] and submitted to ITU-T for STL update.
Subsequently, thanks to Fraunhofer, an email reflector was created and the listed companies continued to collaborate.  The objective of the collaboration was to evaluate the proposed reference C codebase, both from a code inspection perspective as well as interoperability and work towards freezing the codebase by October 19, 2018 so that subsequent listening tests can be started.
The codebase was frozen as version 0.4.6 and released on the email reflector. It was later revised as version 0.4.7 to bring the Alt_FX_EVS to be BE with TS 26.442 for all test sequences specified in TS 26.444. Subsequently, Orange also signed the NDA and the codebase 0.4.7 was also released to them. 
Finally, version 0.4.8 was prepared to correct the specification reference in C-file headers and codec print out information. It is noted that version 0.4.8 is bit-exact and algorithmically identical with version 0.4.7 and the changes to the code are exclusively limited to comments and print-outs. 
In this document, we present the results of this evaluation.    
	
	Company name

	1
	VoiceAge

	2
	Dolby Labs

	3
	Ericsson

	4
	Qualcomm

	5
	Fraunhofer

	6
	Nokia-TECH/Tampere

	7
	Intel

	8
	Cadence

	9
	Orange


2 Scope of evaluation 
The Alternative Fixed Point EVS (Alt_FX_EVS )  Reference C codebase is based on the updated basic operators described in TR 26.973 and submitted to ITU-T for STL update.  This codebase is compared to the reference fixed-point implementation of EVS (TS 26.442) [2].

Evaluation of the proposed alternative fixed point EVS reference code can be grouped into the following major categories:

· Code inspection.  In this evaluation, the new code is compared with the earlier EVS Reference C code (TS 26.442) to confirm that the algorithm has not changed and functions that were there previously have not been deleted.

· Objective tests.  In this evaluation, the results of tests for the alternative codebase is compared against the existing reference EVS codebase.

· Listening tests.  The listening labs conduct evaluation on their databases.
3 Status of evaluation
We now discuss the status of the evaluation for the three evaluation categories mentioned in the above section.
Code inspection
Voice Age inspected the codebase and confirms that the code changes in the inspected parts are relevant and that the codebase looks fine.  In addition to Voice Age, code inspection was carried out by Qualcom and Ericsson.  No major issues have been reported.  
Robustness test

Cadence conducted a thorough robustness test with version 0.4.7 and found no issues. 
Listening Lab tests 
Ericsson, Nokia, Fraunhofer and NTT confirm bit-exactness for TS 26.444 test vectors.  Voice Age, Fraunhofer, Ericsson, and NTT have subsequently cancelled their listening lab evaluation. Orange’s verification is still pending.
4 Conclusion 

Ver 0.4.8 is bit-exact with TS 26.442 for TS 26.444 test sequences and we respectfully submit ver 0.4.8 for agreement.
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