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1. Abstract

Immersive Voice and Audio Services are expected to offer immersive and VR user experiences. AR and XR experiences may also be offered. This contribution deals with the fact that mobile devices like handheld UEs that capture an immersive or an AR/VR/XR scene may in many cases be moving during the session relative to the acoustical scene. It highlights cases where it should be avoided that rotational movements of the capturing device are reproduced as corresponding rendered scene rotation by the receiving device. A new set of IVAS design constraint parameters is proposed that enables a receiver to compensate for undesired rotational movements of the capturing device. 
2. Discussion
Since the capturing device may generally be a mobile phone, two capturing scenarios can be distinguished. There is one set of cases where the position of this device is fixed during the session. Another scenario is where the position and especially the spatial orientation of the device may be changing during the call. 

The latter cases may cause a corresponding spatial rotation of the rendered scene at the receiving device. Depending on the kind of provided experience, e.g. immersive, VR, AR or XR and depending on the specific use case, this behaviour may be desired or undesired. One example where this is desired is when the service additionally provides a visual component and where the capturing camera (e.g. 360 degrees video capture) and the spatial microphones are integrated in the same device. In that case, it should be expected that a rotation of the capture device should result in a corresponding rotation of the rendered audio-visual scene.
On the other hand, if the audio-visual capture is not done by the same physical device or in case there is no video component, it may be disturbing for a listener if the rendered scene always rotates whenever the capturing device rotates. In the worst case, motion sickness may be caused. 

It is thus necessary to address this problem. One possibility would be to compensate rotations of the sound capturing device already during the capture. However, this may affect the cases where the scene rotation should rather be preserved and conveyed to the receiving end. A more suitable alternative is to enable the receiving end either to rotate the acoustic scene as captured, or to compensate for/undo the rotations of the scene. This can be accomplished if the receiving end has access to the spatial orientation of the capture device. 
Consequently, it is suggested that the IVAS codec shall offer the possibility to convey spatial orientation data of the sound capturing device to the receiving end. The spatial orientation shall be given in azimuth, pitch and roll angles. In addition, the renderer shall be prepared to allow for compensation of rotational movements of the capturing device based on the received spatial orientation data.
3. Proposal
It is proposed to include the following changes into the IVAS Design Constraints (IVAS-4) under ‘Compensation of rotational movements of capturing device’:
	Compensation of rotational movements of the capturing device
	There shall be the possibility to convey spatial orientation data of the sound capturing device to the receiving end. The spatial orientation shall be given in azimuth, pitch and roll angles. 

The renderer shall be prepared to allow for compensation of rotational movements of the capturing device based on the received spatial orientation data.


It is further proposed to discuss how performance requirements and suitable tests can be defined related to the compensation of rotational movements of the capturing device. The source would like to invite parties to contribute to these questions.
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