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1. Introduction

At the last 3GPP SA4 meeting #95 in Belgrade, Serbia, a TR 26.973 v0.0.1 for extending STL2009 basic operators to reflect features of modern DSP architectures was created with Annex A that defined the new extended basic operators, and Annex B that assigned weights to both the existing STL2009 basic operators as well as the extended basic operators.  Annex A and Annex B were open for discussion and agreement.  In subsequent discussion and email correspondence with members of SA4, a need for validating the correct implementation of the basic operators was expressed.  This contribution proposes a test methodology for testing these extended basic operators.   

2. Proposal of a test methodology for testing the extended basic operators
We propose to provide a test framework for 67 of the 100 basic operators. The remaining basic operators are extremely simple and self-evident and therefore do not need testing. 
This test framework will compare the implementation accuracy of the new extended basic operators against the FLOAT and 32-bit implementation.  Each basic operator will be tested for 4 different data patterns.  We propose to cover the 67 basic operators in two phases: in the first phase, we will cover 17 basic operators and provide the results for review and agreement.  After agreement of this first set, we will cover the remaining 50 basic operators and provide the results for review and agreement.
Total basic operators for Test framework : 67 

Phase 1: Provide framework for 17 basic ops with 4 test patterns. These 17 basic operators will cover all different combinations/sub-classes of important basic operators.  Table 1 below lists these basic operators.
Phase 2: This will start after agreement of phase1results and will cover the remaining 50 basic operators.
Test pattern:

· -1.0 to 1.0 float range with configurable interval.

· Random numbers.

· Special values: very low level values (e.g., in the range of 1e-3, 1e-6 etc), nominal and large values
· Custom mode: users can specify their customized array of size N.

Build options: 
We will provide MSVC 2017 and MSVC 2013 workspaces.  We will provide 2 options.
· MSVC 2017/2013 project.

· Gcc based makefiles.

	
	
	
	Test framework for basic operators

	Main class
	Subclass
	Number of extended basic operators
	Phase 1
	Phase 2
	Total

	64-bit accumulator
	64-bit Integer Mac
	4
	2
	2
	4

	
	64-bit fractional Mac
	7
	3
	4
	7

	
	64-bit Math
	12
	2
	10
	12

	
	64-bit scale
	7
	1
	6
	7

	
	64-bit move
	5
	0
	0
	0

	Complex
	Complex Math
	7
	2
	5
	7

	
	Complex Mac
	9
	3
	6
	9

	
	Complex Move
	10
	0
	0
	0

	
	Complex Scale
	9
	2
	7
	9

	Enhanced 32 bit
	32*16 bit Enh MAC
	6
	1
	5
	6

	
	32*32 bit Enh MAC
	6
	1
	5
	6

	Control code ops
	 
	18
	0
	0
	0

	Total
	 
	100
	17
	50
	67


Table1: Extended basic operators classified into different classes and test coverage in phase1 and phase2.

3. Conclusion
In this contribution, we propose for agreement a test plan for validating the correctness of the extended basic operators.
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