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Introduction
[bookmark: _GoBack]Various proposals on performance requirements especially for IVAS stereo operation cases have been tabled. However as earlier pointed out by the source, it is of crucial importance to understand the performance of the potential reference codecs and their behavior for different conceivable input format categories. This is required to define suitable and realistic design constraints.
This contribution presents results of a P.800 DCR test carried out by the source and draws some conclusions that should be reflected when setting IVAS codec performance requirements.  
Test purpose
Understand rate distortion performance of potential reference codecs for IVAS: 
· Dual-mono EVS (3GPP)
· AMR-WB+ (3GPP)
· eAAC+ (3GPP)
· USAC (MPEG)
· Opus
Understand how consistent rate distortion performance of the potential reference codecs is across various stimuli categories.
Derive general guidelines for setting realistic IVAS performance requirements for different stimuli categories.
The investigation focuses on the very challenging case for joint stereo codecs where several persons are talking simultaneously (interfering talker scenario). Not addressed is the less challenging though more frequent case where the talkers are not interfering. 
Test design
· Test methodology
P.800 DCR: S1 S2 playout format (where S1 is the reference and S2 is the degraded signal. Single presentation.
· Voting scale: 1 to 5.
· Playout type: Headphones.
· Content type: stereo, clean speech.
· 4 stimuli categories:
1: Male and female talker hard panned, partly overtalking (independent channels).
2: Male and female talker, partly overtalking, simulated a/b capture, dry.
3: Male and female talker, partly overtalking, simulated a/b capture in a reverberant (wet) conference room.
4: Male and female talkers, partly overtalking, binaural render, slight reverb.
· Stimuli construction:
Synthetic based on corpus of mono clean speech Harvard sentence pairs using Dolby-proprietary reverberance, mixing and rendering tools. 
The talkers are placed at varying azimuthal positions and distances, though fixed for each talker.
Stimuli arrangement consists of two talkers where each talker says two Harvard sentences. Each stimulus has a period of silence of about the first and second sentences and periods of overtalking of the respective first and second sentences, as shown in the following picture:
talker 1
  S1
  S2
  S2
  S1
     |      ~1s         |
talker 2

Within each category, 6 unique stimuli pieces of content were generated.
· Audio bandwidth: SWB
· Listeners: 24 naïve listeners.
· Level normalization: According to ITU-R 1770-4 [1].
Test conditions
· Anchors:
· Direct
· 7 kHz bandwidth
· 3.5 kHz bandwidth
· 6dB reduced stereo image
· CuTs:
· Dual-mono EVS@2*{13.2, 16.4, 24.4, 32, 48}
· AMR-WB+@{16, 24, 32, 48}
· eAAC+@{16, 24, 32, 48}
· USAC@{16, 24, 32, 48, 64}
· Opus@{24, 32, 48, 64}
Results
Across all categories
[image: ] 

Observations:
The error margins of the results appear relatively large. A possible reason is inconsistent performance across categories. Overall, the dual-mono EVS reference performs relatively strongly. Opus performance at rates below (incl.) 32 kbps is poor.
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Observations:
The dual-mono EVS conditions perform very strongly in relation to the other codes that do joint stereo coding, especially on the hard-panned category. 
The dual-mono EVS conditions are also relatively strong on wet room and binaural categories. 
The conditions with joint stereo codecs operate relatively best in the dry-room category.
     
Conclusion and proposal
The results suggest that averaging across the considered stimuli categories (hard-panned, dry, wet, binaural) is not appropriate since the codecs exhibit inconsistent behaviors among them. IVAS performance requirements should take this into account. Where item categories are too much diverging, specific requirements should be defined. 
Out of the considered interfering talker cases, which all represent critical challenges for the considered joint-stereo codecs, the content category with hard-panned content is likely most demanding. Also, the reverberant (wet) room and binaural categories are very difficult.
Thus, while for stereo cases without talker interference, offering coding efficiency improvements over dual-mono EVS remains certainly a reasonable IVAS performance requirement, more modest requirements should be considered for cases with talker interference and especially the demanding item categories hard-panned, wet and binaural.     
The source suggests that if weighting is done across content categories then it is recommended to weight according to the ecological significance of these categories to a conference calling which is a common use case for stereo voice. The following content categories most frequently seen in conference calling are, in order of frequency:
· Reverberant to highly reverberant rooms are extremely common in conferencing scenarios. Indeed, most captures should be considered reverberant to highly reverberant.
· Panning or binaurally rendering multiple dry talkers into a single stereo image is quite common in conferencing, this tends to be created in servers rather than end devices.
· Dry captures, as identified by this category, do occur, but would be most likely in outdoor scenarios. As an example, the stimuli for this category was created in a semi-anechoic listening room. Most indoor built environments, with the exception of test labs, tend to have a significant amount of reverberation.
· Hard panned content does not happen within a device capture (there is always some crosstalk between microphones). While easily created, it is never seen in any known spatial conferencing system, primarily because most listeners find this content objectionable.  As a consequence, this content should be given least weight.
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