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1. Abstract
In the SA4#72bis meeting the selection deliverables permanent document EVS-6b [1] was edited and it was decided that the “… EVS selection executable shall be obtained from a fixed point implementation of the candidate solution using the operators [tbd].”
In this input the sources propose a definition of the fixed point operators to be used in the fixed point implementations of the EVS selection candidates. The proposed fixed point operators are selected to fit the agreement to use ITU-T STL-2009 [2] for complexity assessment (see EVS design contraints [3]) and the need that the EVS fixed point reference code and the estimate of its complexity is to be meaningful to wide range of hardware used throughout the mobile system landscape.

2. Proposed fixed point operators and accumulator sizes
In mobile networks we anticipate that the EVS codec is pre-dominantly implemented in mobile terminals or UEs and in mobile multimedia gateways. Thus, this contribution strives to find the set of basic-operators that allows the implementation of the EVS codec in both these elements of the mobile network. We consider 16bit basicops, 32bit basicops, and 40bit basicops as defined in ITU-T STL 2009 in this contribution. In addition, we also consider 64 bit basicops. The latter are not defined in ITU-T STL 2009 but do appear to become more common in DSP hardware.
We observe that the DSP hardware widely used in mobile user equipment supports 16bit and 32bit operators. The support for 40bit operators is less widely spread in the DSP hardware of mobile UEs, e.g., the ARM processors do not support 40bit operations. We see, however, that 64bit operators are widely supported on DSP hardware in UEs.
The diversity of the capabilities in the DSP hardware in mobile multi-media gateways can be expected to be large since the lifespan of these gateways typically is longer than that of UEs. Thus, the EVS codec can be expected to be implemented in already deployed media gateways. While the capabilities of handling 16bit and 32bit operators appear to be generally available a large portion of the DSP hardware in media gateways can be expected to not support 64bit operators natively. The support of 40bit operators appears, however, to be wider in media gateway DSP hardware.
In summary, we conclude that 16bit and 32bit operators are available on UE and media gateway DSP platforms, 40bit operators are not commonly available on UE DSPs and 64bit operators are not commonly available on media gateway DSPs, in addition, ITU-T STL 2009 does not include 64bit operators. Thus, we propose to mandate the use of 16bit and 32bit fixed point operators defined in ITU-T STL2009 for the fixed point implementation of the candidate solution. We note that this corresponds to the fixed point precision used in the AMR, AMR-WB, and the 3GPP audio codec standardization exercises.

3. Summary and Proposal

For the implementation of the candidate solutions fixed point implementation for EVS selection we propose to use the instructions defined as basic operators in ITU-T STL 2009 [2]. We further propose to exclude the 40bit word length basic operators defined since these are not widely supported in modern UE DSP hardware.
Thus, we propose to amend the text in Section 10 of EVS 6-b to:
“The executables delivered to ETSI and the Host lab shall be obtained from a fixed-point implementation of the candidate solution, using the 16bit and 32bit basic operators defined in basicop32.c/.h and enh1632.c/.h of ITU-T STL2009 {Reference 2}. [tbd] The 40bit basic operators defined in enh40.c/.h of ITU-T STL2009 shall not be used in this fixed point implementation.”
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