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1. Introduction

We analyze the current situation in 3GPP specifications on usage of AMR, AMR-WB floating-point and find they are partly outdated. Also, we assess that EVS floating-point usage is different.
The document suggests a way forward to obtain a better alignment of the various floating-point codec specifications.
2. Discussion
AMR floating-point specification [1] and AMR-WB floating-point specification [2] include two relevant items in common, since their existence in Rel-99/Rel-4:
1. The bit-exact fixed-point ANSI-C code remains the preferred implementation for all applications. 
2. The fixed-point specification shall remain the only allowed implementation for the 3G mandatory speech service and the use of the floating-point codec is strictly limited to other services.
The Source finds that item 1 is still relevant unchanged.
In item 2, the wording on 3G was introduced because the specifications were provided at the time when Rel-99/Rel-4 UMTS was made available; no further new radio generations were envisaged at that time. Nevertheless, the specification was not updated later to other radios than 3G. However, we may judge that the reasons why floating-point is not allowed for telephony in 3G equally apply to 4G and 5G as well. The Source proposes to generalize the statement 2 for all radio generations.

Furthermore, the Source understands that the restriction in 2 mainly targets UE implementations while network equipment, such as MGWs, are rigorously controlled by network operators. In addition, in packet-switched transmission, mobile-UE to mobile-UE calls do not involve coding/decoding stages in the network at all. So, the significance of network elements is specific to other call scenarios in this respect. In this sense, the Source finds that the requirement should be primarily directed to UEs.
EVS floating-point specification [3] does not contain any of the items 1 or 2. Part of the issue is that AMR-WB IO is included in EVS so there is an AMR-WB codec that is subject to the above limitations and there is another implementation that is not. The Source finds an alignment of EVS with the AMR/AMR-WB specifications is necessary to lower the risks of interop issues due to deviating non-bit-exact floating-point implementations. 
At the same time, there is no intention to invalidate any existing implementation, so this contribution initiates a discussion in 3GPP.
3. Summary
Usage of AMR, AMR-WB, EVS floating-point specifications is rather random in current 3GPP specifications and an alignment appears useful. In particular, AMR and AMR-WB were not updated in time after 3G introduction; the same principles on 3G should apply to 4G and 5G as well. The Source proposes to remove the limitation to 3G, also we propose to clarify that the restriction that fixed-point is the only allowed implementation, is applicable to UEs.
At the same time, the Source proposes to introduce the same principles for EVS that is in force for AMR and AMR-WB since Rel-99/Rel-4. This includes a preference given to the bit-exact fixed-point implementation in general. At the same time, in particular UEs in speech communication should use fixed-point implementation.
The implementation of the proposals in pCR-style is provided in the Annex.
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Annex
Implementation of the proposed changes for AMR [1]
1
Scope

This Technical Standard (TS) contains an electronic copy of the ANSI-C code for a floating-point implementation of the Adaptive Multi-Rate codec. This floating-point codec specification is mainly targeted to be used in multimedia applications such as the 3G-324M terminal specified in 3GPP TS 26.110, or in packet-based (e.g., H.323) applications. The bit-exact fixed-point ANSI-C code in 3GPP TS 26.073 remains the preferred implementation for all applications, but the floating-point codec may be used instead of the fixed-point codec when the implementation platform is better suited for a floating-point implementation. It has been verified that the fixed-point and floating-point codecs interoperate with each other without any artefacts.

The floating-point ANSI‑C code in this specification is the only standard conforming non-bit-exact implementation of the Adaptive Multi Rate speech transcoder (3GPP TS 26.090 [2]), Voice Activity Detection (3GPP TS 26.094 [6]), comfort noise generation (3GPP TS 26.092 [4]), and source controlled rate operation (3GPP TS 26.093 [5]). The floating-point code also contains example solutions for substituting and muting of lost frames (3GPP TS 26.091 [3]).

The fixed-point specification in 26.073 shall remain the only allowed implementation in UEs for the speech service and the use of the floating-point codec is strictly limited to other services.
The floating-point encoder in this specification is a non-bit-exact implementation of the fixed-point encoder producing quality indistinguishable from that of the fixed-point encoder. The decoder in this specification is functionally a bit‑exact implementation of the fixed-point decoder, but the code has been optimized for speed and the standard fixed-point libraries are not used as such.

Implementation of the proposed changes for AMR-WB [2]
1
Scope

The present document contains an electronic copy of the ANSI‑C code for the Floating-point Adaptive Multi-Rate Wideband codec. This floating-point codec specification is mainly targeted to be used in multimedia applications or in packet-based applications. The bit-exact fixed-point ANSI-C code in 3GPP TS 26.173 remains the preferred implementation for all applications, but the floating-point codec may be used instead of the fixed-point codec when the implementation platform is better suited for a floating-point implementation. It has been verified that the fixed-point and floating-point codecs interoperate with each other without any artifacts.

The floating-point ANSI‑C code in the present document is the only standard conforming non-bit-exact implementation of the Adaptive Multi-Rate Wideband speech transcoder (3GPP TS 26.190 [2]), Voice Activity Detection (3GPP TS 26.194 [6]), comfort noise generation (3GPP TS 26.192 [4]), and source controlled rate operation (3GPP TS 26.193 [5]). The floating-point code also contains example solutions for substituting and muting of lost frames (3GPP TS 26.191 [3]).

The fixed-point specification in 26.173 shall remain the only allowed implementation in UEs for the AMR-WB speech service and the use of the floating-point codec is strictly limited to other services.

The floating-point encoder in the present document is a non-bit-exact implementation of the fixed-point encoder producing quality indistinguishable from that of the fixed-point encoder. The decoder in the present document is functionally a bit‑exact implementation of the fixed-point decoder, but the code has been optimized for speed and the standard fixed-point libraries are not used as such.

Implementation of the proposed changes for EVS [3]
1
Scope

The present document contains an electronic copy of the ANSI C floating-point code for the Enhanced Voice Services (EVS) Codec. This ANSI C code is the unique alternative reference specification besides the ANSI-C fixed-point code for the EVS Codec (3GPP TS 26.442) for a standard compliant implementation of the EVS Codec (3GPP TS 26.445), Voice Activity Detection (VAD) (3GPP TS 26.451), Comfort Noise Generation (CNG) (3GPP TS 26.449), Discontinuous Transmission (DTX) (3GPP TS 26.450), Packet Loss Concealment (PLC) of Lost Packets (3GPP TS 26.447), Jitter Buffer Management (JBM) (3GPP TS 26.448), and AMR-WB Interoperable Function (3GPP TS 26.446). 
The bit-exact fixed-point ANSI-C code in 3GPP TS 26.442 and 26.452 remains the preferred implementation for all applications, but the floating-point codec may be used instead of the fixed-point codec when the implementation platform is better suited for a floating-point implementation. It has been verified that the fixed-point and floating-point codecs interoperate with each other without any artefacts.
The fixed-point specification in 26.442 and 26.452 shall remain the only allowed implementation for the EVS speech service in UEs and the use of the floating-point codec is strictly limited to other services.
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