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1. Introduction
Approaches for defining EVS-based references and their bit allocations for Mono-MASA and Stereo-MASA requirements were discussed at the previous meeting [1]. In addition, the experts considered multi-mono EVS coding of Ambisonics input. These approaches were adopted as basis for further work.
This document proposes some performance requirements.
2. Discussion
The draft IVAS performance requirements (permanent document IVAS-3) [2] currently include stereo requirements starting from 13.2 kbps up to 128 kbps and first-order Ambisonics (FOA) requirements starting from 24.4 kbps up to 256 kbps. The MASA format deals with a channel count that is similar to stereo input and spatial audio experience that is similar to Ambisonics. Thus, we cover requirements across this whole bitrate range in this proposal. As certain quality saturation can typically be expected towards the higher end of the range, EVS-based references beyond 256 kbps start to make less and less sense (especially so for Mono-MASA). Thus, we adopt here the same upper limit of 256 kbps as used so far for FOA.
The MASA format [3] consists of audio signals and metadata. For the audio signals, EVS-based coding provides a reliable reference. However, there is no reasonable coding reference available for the (spatial) metadata. For this reason, unquantized metadata is considered. This can be an unrealistic and significantly difficult reference especially towards lower bitrates, as these conditions will have no directly introduced spatial degradation, which is an important part of the overall spatial audio evaluation. On the other hand, MASA format is not previously used in existing standards. References based on Ambisonics input provide both a widely known spatial audio reference and allow for the important introduction of coded references with spatial degradations. Overall, it seems useful to utilize both types of references where possible.
Figure 1 presents high-level processing examples for the two reference types, where a common input signal type (FOA) is used. The upper path describes references based on EVS coding of the MASA transport signal(s) with unquantized metadata. The bottom path describes references based on multi-mono EVS coding of FOA inputs. In addition to a common input signal, a common renderer is used. The synthesized signal can be, e.g., a binaural signal or a multi-channel loudspeaker signal. This setup can also be extended to higher-order Ambisonics (HOA) inputs.
We note that the latest version of the MASA C Reference Software [4] does not directly support FOA input (or HOA input). However, such functionality can be added. Thus, the required processing functionalities can largely be considered available also for Ambisonics inputs.
[image: ]
Figure 1. High-level processing for references.
3. Proposed performance requirements
For Stereo-MASA, we propose:
	Category
	BW
	Bitrate (kbit/s)
	FER
	DTX(*
	Requirements(**

	TBD
	WB
	13.2
	All
	On/Off
	NWT EVS @ 2x 7.2 kbps (WB) + UQ metadata OR
NWT EVS @ 3x 5.9 kbps (WB)

	
	
	16.4
	
	
	NWT EVS @ 2x 7.2 kbps (WB) + UQ metadata OR
NWT EVS @ 3x 7.2 (WB) kbps

	
	
	24.4
	
	
	NWT EVS @ 2x 8 kbps (WB) + UQ metadata OR
NWT EVS @ 4x 7.2 (WB) kbps

	
	
	32
	
	
	NWT EVS @ 2x 9.6 kbps (WB) + UQ metadata OR
NWT EVS @ 4x 9.6 kbps (WB)

	
	
	48
	
	
	NWT EVS @ 2x 16.4 kbps (WB) + UQ metadata OR
NWT EVS @ 4x 16.4 kbps (WB)

	
	
	64
	
	
	NWT EVS @ 2x 24.4 kbps (WB) + UQ metadata OR
NWT EVS @ 4x 24.4 kbps (WB)

	
	
	80
	
	
	NWT EVS @ 2x 24.4 kbps (WB) + UQ metadata OR
NWT EVS @ 4x 24.4 kbps (WB)

	
	
	96
	
	
	NWT EVS @ 2x 32 kbps (WB) + UQ metadata OR
NWT EVS @ 4x 32 kbps (WB)

	
	
	128
	
	
	NWT EVS @ 2x 48 kbps (WB) + UQ metadata OR
NWT EVS @ 4x 48 kbps (WB)

	
	
	160
	
	
	NWT EVS @ 2x 48 kbps (WB) + UQ metadata OR
NWT EVS @ 4x 48 kbps (WB)

	
	
	192
	
	
	NWT EVS @ 2x 64 kbps (WB) + UQ metadata OR
NWT EVS @ 4x 64 kbps (WB)

	
	
	256
	
	
	NWT EVS @ 2x 96 kbps (WB) + UQ metadata OR
NWT EVS @ 4x 96 kbps (WB)

	
	SWB
FB
	13.2
	All
	On/Off
	NWT EVS @ 2x 7.2 kbps (WB) + UQ metadata OR
NWT EVS @ 3x 5.9 kbps (WB)

	
	
	16.4
	
	
	NWT EVS @ 2x 7.2 kbps (WB) + UQ metadata OR
NWT EVS @ 3x 7.2 kbps (WB)

	
	
	24.4
	
	
	NWT EVS @ 2x 8 kbps WB + UQ metadata OR
NWT EVS @ 4x 7.2 kbps (WB)

	
	
	32
	
	
	NWT EVS @ 2x 9.6 kbps (SWB) + UQ metadata OR
NWT EVS @ 4x 9.6 kbps (SWB)

	
	
	48
	
	
	NWT EVS @ 2x 16.4 kbps (SWB/FB) + UQ metadata OR
NWT EVS @ 4x 16.4 kbps (SWB/FB)

	
	
	64
	
	
	NWT EVS @ 2x 24.4 kbps (SWB/FB) + UQ metadata OR
NWT EVS @ 4x 24.4 kbps (SWB/FB)

	
	
	80
	
	
	NWT EVS @ 2x 24.4 kbps (SWB/FB) + UQ metadata OR
NWT EVS @ 4x 24.4 kbps (SWB/FB)

	
	
	96
	
	
	NWT EVS @ 2x 32 kbps (SWB/FB) + UQ metadata OR
NWT EVS @ 4x 32 kbps (SWB/FB)

	
	
	128
	
	
	NWT EVS @ 2x 48 kbps (WB/SWB/FB) + UQ metadata OR
NWT EVS @ 4x 48 kbps (SWB/FB)

	
	
	160
	
	
	NWT EVS @ 2x 48 kbps (WB/SWB/FB) + UQ metadata OR
NWT EVS @ 4x 48 kbps (SWB/FB)

	
	
	192
	
	
	NWT EVS @ 2x 64 kbps (WB/SWB/FB) + UQ metadata OR
NWT EVS @ 4x 64 kbps (SWB/FB)

	
	
	256
	
	
	NWT EVS @ 2x 96 kbps (WB/SWB/FB) + UQ metadata OR
NWT EVS @ 4x 96 kbps (SWB/FB)


(* DTX will be tested for the rates where DTX must be supported. DTX operation applies also for the (multi-mono) EVS references.
(** The multi-mono 2x EVS + UQ metadata reference shall be produced by individual EVS coding of the stereo MASA format transport channels and passthrough of the original MASA metadata. The multi-mono 3x EVS reference shall be produced by individual EVS coding of the 3 “planar FOA” component signals in ACN/SN3D format. The multi-mono 4x EVS reference shall be produced by individual EVS coding of the 4 FOA component signals in ACN/SN3D format.

For Mono-MASA, we propose:
	Category
	BW
	Bitrate (kbit/s)
	FER
	DTX(*
	Requirements(**

	TBD
	WB
	13.2
	All
	On/Off
	NWT EVS @ 8 kbps (WB) + UQ metadata OR
NWT EVS @ 3x 5.9 kbps (WB)

	
	
	16.4
	
	
	NWT EVS @ 9.6 kbps (WB) + UQ metadata OR
NWT EVS @ 3x 7.2 kbps (WB)

	
	
	24.4
	
	
	NWT EVS @ 13.2 kbps (WB) + UQ metadata OR
NWT EVS @ 4x 7.2 kbps (WB)

	
	
	32
	
	
	NWT EVS @ 16.4 kbps (WB) + UQ metadata OR
NWT EVS @ 4x 9.6 kbps (WB)

	
	
	48
	
	
	NWT EVS @ 32 kbps (WB) + UQ metadata OR
NWT EVS @ 4x 16.4 kbps (WB)

	
	
	64
	
	
	NWT EVS @ 48 kbps (WB) + UQ metadata OR
NWT EVS @ 4x 24.4 kbps (WB)

	
	
	80
	
	
	NWT EVS @ 48 kbps (WB) + UQ metadata OR
NWT EVS @ 4x 24.4 kbps (WB)

	
	
	96
	
	
	NWT EVS @ 64 kbps (WB) + UQ metadata OR
NWT EVS @ 4x 32 kbps (WB)

	
	
	128
	
	
	NWT EVS @ 64 kbps (WB) + UQ metadata OR
NWT EVS @ 4x 48 kbps (WB)

	
	
	160
	
	
	NWT EVS @ 96 kbps (WB) + UQ metadata OR
NWT EVS @ 4x 48 kbps (WB)

	
	
	192
	
	
	NWT EVS @ 128 kbps (WB) + UQ metadata OR
NWT EVS @ 4x 64 kbps (WB)

	
	
	256
	
	
	NWT EVS @ 128 kbps (WB) + UQ metadata OR
NWT EVS @ 4x 96 kbps (WB)

	
	SWB
FB
	13.2
	All
	On/Off
	NWT EVS @ 8 kbps (WB) + UQ metadata OR
NWT EVS @ 3x 5.9 kbps (WB)

	
	
	16.4
	
	
	NWT EVS @ 9.6 kbps (SWB) + UQ metadata OR
NWT EVS @ 3x 7.2 kbps (WB)

	
	
	24.4
	
	
	NWT EVS @ 13.2 kbps (SWB) + UQ metadata OR
NWT EVS @ 4x 7.2 kbps (WB)

	
	
	32
	
	
	NWT EVS @ 16.4 kbps (SWB/FB) + UQ metadata OR
NWT EVS @ 4x 9.6 kbps (SWB)

	
	
	48
	
	
	NWT EVS @ 32 kbps (SWB/FB) + UQ metadata OR
NWT EVS @ 4x 16.4 kbps (SWB/FB)

	
	
	64
	
	
	NWT EVS @ 48 kbps (SWB/FB) + UQ metadata OR
NWT EVS @ 4x 24.4 kbps (SWB/FB)

	
	
	80
	
	
	NWT EVS @ 48 kbps (SWB/FB) + UQ metadata OR
NWT EVS @ 4x 24.4 kbps (SWB/FB)

	
	
	96
	
	
	NWT EVS @ 64 kbps (SWB/FB) + UQ metadata OR
NWT EVS @ 4x 32 kbps (SWB/FB)

	
	
	128
	
	
	NWT EVS @ 64 kbps (SWB/FB) + UQ metadata OR
NWT EVS @ 4x 48 kbps (SWB/FB)

	
	
	160
	
	
	NWT EVS @ 96 kbps (SWB/FB) + UQ metadata OR
NWT EVS @ 4x 48 kbps (SWB/FB)

	
	
	192
	
	
	NWT EVS @ 128 kbps (SWB/FB) + UQ metadata OR
NWT EVS @ 4x 64 kbps (SWB/FB)

	
	
	256
	
	
	NWT EVS @ 128 kbps (SWB/FB) + UQ metadata OR
NWT EVS @ 4x 96 kbps (SWB/FB)


(* DTX will be tested for the rates where DTX must be supported. DTX operation applies also for the (multi-mono) EVS references.
(** The EVS + UQ metadata reference shall be produced by EVS coding of the mono MASA format transport channel and passthrough of the original MASA metadata. The multi-mono 3x EVS reference shall be produced by individual EVS coding of the 3 “planar FOA” component signals in ACN/SN3D format. The multi-mono 4x EVS reference shall be produced by individual EVS coding of the 4 FOA component signals in ACN/SN3D format.
4. Summary
The source proposes a set of performance requirements for the IVAS MASA format as presented in section 3.
The proposal is based on agreed approaches of (multi-mono) EVS coding of MASA transport signals with unquantized (spatial) metadata and use of multi-mono EVS coding of Ambisonics input.
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