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1. Introduction
At one of the Audio SWG calls between SA4#121 and SA4#122, DTX performance requirements were discussed [1].
The definitions of Active Frame Ratio and Correct Active Detection Ratio from EVS-3 [2] were considered. As can be seen from these definitions (copied below), they are very similar. Probably, the naming was motivated by the targeted use of the measures. AFR requirements were set with an upper threshold for speech and noisy speech, meaning that the activity cannot exceed a certain limit. This ensures a certain efficiency of the DTX system, ensuring a decent capacity for the conversational service. The CADR was on the other hand used for mixed and music signal content, with a lower limit meaning the activity must reach a certain threshold for this type of signals. This is to avoid that the signals are clipped (falsely considered background) by the DTX system for mixed/music. Potential clipping is also evaluated through the subjective listening tests, especially for speech where no other requirements would set a lower limit on the activity. It should be noted that for CADR low-energy frames are excluded and that AFR measures does not include the preamble.
Definition of AFR (Active Frame Ratio) and CADR (Correct Active Detection Ratio):
AFR (in percentage) = 100 x (# frames that are neither SID nor NO DATA) / (# frames in DTX-off operation)    
Note: AFR computation does not include the preamble used in the test.

CADR (in percentage) = 100 x (# frames that are neither SID nor NO DATA)/ (# frames in DTX-off operation)   
Note:  # frames only take into account true active frames and true active frames are defined as frames with energy larger than [-56dBov] 
CADR is only used for music and mixed content

In the Audio SWG call, there was a tendency towards maintaining only the AFR term for IVAS. This would be fine for the source, but the exclusion of low-level frames for generic immersive audio, corresponding to music and other non-conversational signals, seem natural to maintain.
Another aspect on the objective performance requirements for DTX brought up in [1] related to which reference DTX systems to be used. It was noted that since IVAS is an EVS codec extension, the efficiency could be assumed to be rather similar to EVS. A substantial better performance should not be expected, but there should also not be a significant performance decrease. 
A reference system based on EVS is the natural reference system. However, IVAS is targeting more rich services with immersive audio where background sounds (environment etc.) can be considered being of more interest compared to regular mono services using EVS. On this basis, it is proposed to relax the requirement somewhat in comparison to EVS, to not put unnecessary high constraints on IVAS, and thereby limiting the quality of experience.

As a basis for defining an EVS-based reference system, AFR measures for stereo running EVS on the left and right input signals separately, combining these activity patterns with logical or, was compared to running EVS on a passive downmix of the input channels. A few noise categories (car, office, street) and mixed/music signals were studied. It was found that in many cases the AFR measures are comparable, the combined LR AFR being up to a few percent points higher, while in some cases (especially for office noise) the L&R AFR figures could be significantly higher (~6 %-points). It is rather unpredictable what effects the downmixing process will have on the signals, it depends on the signal characteristics and the capture techniques. Considering the spatial properties of stereo and, e.g., binaural masking effects which can make the performance of the DTX system more sensitive, it is proposed to utilize EVS combined L&R AFR figures as reference for the IVAS AFR performance requirements. If there is an active signal detected in one of the channels, it should be considered active content in the stereo encoding.
Further, as outlined above, the IVAS requirements should be somewhat relaxed, with a margin of a few percentage points compared to corresponding EVS L&R AFR figures.
Another aspect to consider is the categories for which AFR shall be evaluated. For EVS there were clean speech at different levels (-36, -26, -16 dBov), noisy speech (car, office, street) and mixed/music. For IVAS additional noise categories are in general being considered and it would be natural to consider various noise types in the AFR evaluation.
Refence systems for the other IVAS input audio formats would also be needed. For object-based audio a natural reference would be the combination of activity patterns for each mono object, again with a certain tolerance for the requirement. For other formats, e.g., for scene-based audio, different reasoning may be necessary and may result in different strategies in defining an EVS-based DTX reference system.
2. Proposal
It is proposed to agree on using EVS L&R AFR figures as reference for the IVAS AFR performance requirements for stereo. A tolerance of a 3 percentage points higher activity compared to EVS is proposed, i.e., . For music, the activity shall not be significantly lower, a 2 % tolerance is proposed, . It is proposed to add these a draft IVAS AFR requirements to IVAS-3 [3]. Further, details on, e.g., targeted activity level for the test material, need to be set. 
It is proposed to set similar requirement for other audio formats where DTX operation is supported considering that IVAS is targeting immersive spatial audio services and therefore allow for somewhat relaxed AFR requirements to allow for a high quality of experience.
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