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Introduction
Despite the long existence of stereo and binaural audio technologies, a fundamental consensus regarding its capabilities has yet to be established. Quantifying and qualifying these abilities can be challenging. As a solution, the source proposes initiating discussions focused on subjectively describing the basic performance of stereo and binaural audio based on the usage scenarios. By doing so, we can define when performance can truly be considered as stereo and binaural audio. Subjective descriptions may prove easier to define, facilitating specific test methodologies and requirements. Furthermore, this approach can pave the way for further research in stereo and binaural audio and guide DaCED in developing specialized solutions based on the foundational performance. 
Stereo audio
[bookmark: OLE_LINK1]Stereo audio using two separate channels to create a sense of spatial perception. Listener can sense the audio from front field. 
Locational performance
Generally, stereo audio has the left-right localization, compared to mono audio, it is the most important difference. So, 
[bookmark: OLE_LINK3]Localization performance is important and should be reflected in the performance requirements.
And it’s hard for stereo to create a sense of height and back in spatial perception. Therefore, it seems reasonable that localization performance of stereo only considers the front aspect. 
If consensus is reached on the aforementioned two topics, we propose a more comprehensive description of stereo's localization performance. We outline two levels of basic performance here. The first level represents the fundamental localization ability of stereo. If the performance at this level does not meet our minimum requirements for stereo, we should then explore the higher level of performance. 
The stereo audio has the left, center and right localization.
Building upon the foundation discussed above, stereo audio also allows for finer discrimination between the left and center, as well as between the center and right sound sources. This discernment can occur at an angle of [tbd] degrees.

At the first level, the primary requirement is to differentiate sound sources from all directions as left, center, or right localizations, without needing further specific distinctions. For instance, sound sources from both left 30° and left 20° can be recognized as coming from left; a distinct differentiation between these two angles is not essential. This enables users to perceive sound sources in center, left, or right positions, offering a fundamental stereo experience. While sound sources are in motion, precise movement may not be felt, but identification as left, center, or right is needed. The range for left, center, and right localizations is [tbd].
[bookmark: _Hlk142556925]For example, in the IVAS Usage Scenarios, the 3.2.1.1.  Ad-hoc spatial audio telco[1]. If three talkers are positioned separately on the left, center, and right of the smartphone, the basic performance also is to ensure an accurate separation of their voices, which seems fit the IVAS Usage Scenarios 3.2.1.1. 
However, if the first-level localization performance does not meet the requirements for speech services, a higher-level localization performance is necessary for the stereo UE. In this case, users should be able to distinguish sound sources between the center and the extreme left (hard left), as well as between the center and the extreme right (hard right). The specifics of this localization and the associated requirements are [tbd]. Additionally, users should be capable of perceiving more intricate movement when the sound source is in motion manner. 
Range 
In general, stereo audio can only create an immersive experience in a limit area, both for sending end and receiving end. 
[bookmark: _Hlk142660876]For sending end, the sound source from the [tbd] working area has a correct localization. 
To create an appropriate stereo experience, the working area of sending end shouldn’t be too small.
For the sound source outside the working area, if accurate information is needed. 
The standard stereo playback setup typically covers an angle of ±30 degrees, enabling users to perceive sound localization from -30 degrees to +30 degrees. However, achieving such angles in most UE is often challenging. Based on prior research, the majority of mobile phones have a length of less than 17cm. Considering the common distance between the UE and users is 42cm [2], the resulting speaker angle is less than ±11.5 degrees. Consequently, providing wide localization performance for receiving end hand-held, hands-free UE may be quite limited.
For receiving end, listener in the reference location can feel sound with [tbd] range localization.


Symmetry
[bookmark: OLE_LINK8]In theory, symmetry is the basic requirement for stereo audio. But for UE, sometimes it’s hard to achieve strict symmetry. So, we need to consider the tolerable of the asymmetry of localization in UE. We can start the discussion from the symmetry of range.
If a noticeable asymmetry of sending end working area is allowed.
When the sending working area is asymmetry, for example, if the right part of the working area is larger than the left part.
If a noticeable asymmetry of receiving end sound image range is allowed.  
Binaural audio 
According to the definition of binaural audio:
“Binaural audio is defined as a two-channel spatial representation of a soundfield as typically captured at the entrance of the ear canals and intended for direct presentation to the left and right ears over headphones”
Since the binaural audio aims to capture the real sound we heard, it seems reasonable that
[bookmark: OLE_LINK2]Binaural audio creates spatial perception at all directions.
Binaural audio doesn’t have the limit for working area.
[bookmark: OLE_LINK5]Binaural audio doesn’t have noticeable asymmetry.


Conclusion
Based on the aforementioned points, it is proposed to make consensus on the subjective description of the performance requirements for stereo and binaural audio. Therefore, we propose the following description of the performance requirements for stereo and binaural audio into TS.26.261 chapter 5.
[
Subjective description of the performance requirements for stereo audio:
1. The stereo audio has the left, center and right localization.
2. For sending end, the sound source from the [tbd] working area have a correct localization.  For the sound source outside the working area, it doesn’t need to capture accurate information.  
3. For receiving end, listener in the reference location can feel sound with [tbd] range localization. 
4. A noticeable asymmetry in sending end working area is allowed.
5. A noticeable asymmetry in receiving end sound image is allowed.  


Subjective description of the performance for binaural audio:
1. Binaural audio creates spatial perception including all directions.
2. Binaural audio doesn’t have the limit for working area
3. Binaural audio doesn’t have noticeable asymmetry.
]
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