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1. Abstract
[bookmark: _GoBack]MASA has been proposed as one audio input format of the IVAS codec. After the initial proposal by Nokia, the source suggested a variety of conceivable ways how MASA could bring value to users of IVAS [1]. This ranges from a span of possibilities to generate MASA signal channels, over different approaches to consider MASA metadata during coding and audio rendering to conceivable MASA metadata definitions. Regarding the MASA metadata definitions, a proposal has been made to add delay, gain and phase parameters that could be used as cues during the IVAS coding operation with the objective to achieve a more accurate representation of the captured audio and to render the decoded signal more faithfully. At the same time, Nokia also provided further input on their MASA proposal. A more detailed description of a MASA example [2] along with a specific discussion of possible MASA channel audio format parameters [3] were presented.
In the course of the discussions, a number of fundamental issues related to MASA and the related spatial metadata were raised. This contribution addresses these issues in the hope to progress the discussions.
2. Fundamental issues 
2.1 MASA capture and synthesis
There were requests to detail Dolby’s proposals on MASA metadata parameters related to delay, gain and phase. The source is receptive to such requests and is willing to address them adequately. However, this is a general matter not only applicable to Dolby’s proposals but to the proposals from all contributors of the MASA format.
The source suggests SA4 to agree on requirements for a procedure and timeline for the acceptance of MASA as a whole and the various proposed MASA options or flavours, from MASA channel and metadata generation to synthesis. This should lead to detailed specifications including reference source code that is open to all 3GPP members. The final stage should be the decision of whether to adopt MASA as a required input audio format for the IVAS codec.
The source believes that this is an important matter for fair and transparent IVAS codec standardization. Moreover, as MASA capture may put requirements on UE acoustical pre-processing, an early discussion of MASA reference specifications will enable UE manufacturers to influence the specification process.   

2.2 Verification of MASA format proposals
The source appreciates Nokia’s early efforts to give evidence that MASA may lead to quality improvements over other audio formats [4][5]. However, if MASA should get a normative status for IVAS, independent verification would be highly desirable. In addition, in the understanding of the source, the MASA proposal has significantly grown since the presentation of the test results and numerous aspects of MASA have not yet been evaluated at all or the results of evaluations have not been made available. 
The source is of the opinion that relevant options of MASA should be evaluated and verified. This should at least include evaluations with all proposed numbers of MASA channels and relevant channel format options. The latter relates to the wide range of possible MASA channel audio format parameters discussed in [3] and to the conceivable approaches for MASA channel generation discussed by the source [1], which both may lead to different meanings of the MASA channels. A general agreement is required on what kind of evaluation/verification would be required to get these variants accepted.   

2.3 Specification of MASA format
In the opinion of the source, the signal processing to generate the MASA audio channels and to calculate MASA metadata parameters may be proprietary, though guided by terminal audio quality performance requirements. The MASA capture process may thus be an area for product differentiation and competition for best possible solutions, within clearly specified limits. 
Accordingly, the source suggests a discussion and decision in what form a MASA reference specification will be turned into a 3GPP specification. Ways to consider are to specify MASA under the IVAS work item, under the ATIAS work item or within any other specification under SQ responsibility. One question to consider is whether MASA should be a codec-agnostic format or if it should be specific to IVAS.

2.4 Bit rate requirements for MASA metadata
In line with Nokia’s initial proposal [4], the source understands MASA as an input audio format. As such, MASA metadata will only be communicated between the audio capture frontend and the IVAS codec. Any further propagation of MASA metadata to the decoding endpoint should remain an IVAS codec design choice. The bit rate requirements for representing the MASA metadata should thus be of minor importance. 

2.5 Independence of MASA metadata of the capture system
It has been argued that MASA spatial metadata should be agnostic of the capture system. The source believes that this is a question that may be discussed along with the various potential MASA configuration options that would be enabled with the proposed channel audio format parameters [3]. As an example, different settings of these parameters may result in fundamentally different meanings of the MASA channels. It is not clear how a system should be prepared to deal properly with all these options and which of these options would be mandatory to support. A system-related issue is the setup of the MASA capture frontend including the selection of a MASA channel format option. Proper setup mechanisms between audio frontend and IVAS codec that may be part of session setup negotiations will be required.

2.6 Validity of MASA channels without MASA spatial metadata
It has been argued that MASA channels should carry valid audio data that is useful even without spatial metadata. It is not clear what motivates this proposal. However, if this should become a strong requirement, then it should likewise apply to other MASA metadata like the proposed channel audio format parameters. Without knowledge of these parameters proper treatment and rendering of the MASA channels seem difficult.

3. Conclusion
The source has addressed numerous issues related to the definition of a MASA input audio format for the IVAS codec. Many of these issues arose in offline discussion on Dolby’s MASA related contribution but as shown here they are of more general nature. 
It is believed that the resolution of the issues is essential before moving ahead and requiring MASA as an IVAS audio input format. The source welcomes further offline work to progress the matter in a constructive and timely fashion. 
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