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The IVAS decoder and renderer operation supports head-tracking of the listener, such that the head orientation is taken into account in the spatial rendering. Rendering the listener orientation, 3 degrees of freedom (DoF), greatly enhances the immersive experience in the rendered audio scene. The discrete ISM operation further permits moving the listener by injecting a listener position, resulting in 6 DoF rendering. When operating IVAS ISM at bit rates from 64 kbps and up, an extended metadata set is natively supported in the IVAS bitstream, adding object orientation and distance from the origin to each audio object. In combination with a directivity pattern set by a renderer configuration, the immersive experience of object audio rendering is further enhanced. This contribution proposes an experiment to be included in the test plan (IVAS-8b) [1] to characterize this feature, addressing the "6 degrees-of-freedom (DoF) and directivity” item of aspects to test according to clause 4.2 of [1].
Discussion
The IVAS renderer for discrete ISM has an inherent support for 6 DoF rendering, by allowing the listener position to move. Since the HR filters are generated based on the relative position of the listener and the audio objects, adding the listener movement comes with practically no additional computational complexity. The source directivity and distance dependent attenuation provide a simple but effective way to improve the sense of being immersed in the audio scene. 
The source believes a relevant reference for comparison would be to run the IVAS decoder and renderer in 3 DoF mode, to characterize the additional feature. This is consistent with the proposed experiment setup for the combined format Objects + MASA (OMASA) and Objects + SBA (OSBA), where the combined format is compared to two instances of IVAS providing the corresponding combination.
The IVAS 3 DoF mode would be implemented by disabling the extended metadata in the IVAS encoder, and by setting the listener position to zero in the head-tracking input used for this condition in the IVAS decoder.
To emphasize the feature of 6 DoF rendering, the input material is proposed to use 4 objects including both speech and other sound effects, both with and without synthetic reverb enabled. Both static objects and moving objects should be included, and suitable directivity patterns and reverb parameters would complement each test item. The material is assumed to be designed and contributed to the Material Collection entity, where the source volunteers to contribute to such material.
Proposal
It is proposed to insert the new clause 4.3.4 below after clause 4.3.3, clause G.19 below into Annex G of IVAS-8b.

4.3.4	6-DoF characterization MUSHRA Test
A MUSHRA test characterizing the 6-DoF and directivity feature is setup with the following conditions:
	Label
	Condition
	Bitrate [kbps]
	DTX
	Extended MD
	Listener position

	c01
	Reference
	-
	-
	Yes
	Yes

	c02
	LP 3.5 kHz
	-
	-
	Yes
	Yes

	c03
	IVAS
	64.0
	Off
	No
	No (orientation only)

	c04
	IVAS
	512.0
	Off
	No
	No (orientation only)

	c05
	IVAS
	64.0
	Off
	Yes
	Yes

	c06
	IVAS
	512.0
	Off
	Yes
	Yes



[bookmark: _Ref157106505]G.19	Experiment BS1534-14: ISM 6 DoF (4 obj.)

Conditions (BS1534-14 Generic Audio) 
	Main Codec Conditions
	

	Codec under Test (CuT)
	IVAS [FX/FL] operated with ISM (4 obj.) audio input with extended metadata enabled at
64 kbps, 512 kbps DTX off at 0% FER
Rendering via the IVAS-internal rendering

	
	

	Codec references
	

	Codec references
	
IVAS operation with extended metadata disabled in the encoder and listener position set to zero in the decoder.
64 kbps, 512 kbps DTX off at 0% FER
Rendering via the IVAS-internal rendering


	
	

	Other references
	

	Reference
	Direct signal, non-quantized (direct) extended metadata, rendered with IVAS external renderer

	Hidden Reference
	Direct signal, non-quantized (direct) extended metadata, rendered with IVAS external renderer

	LP3k5 anchor
	3.5 kHz lowpass filtered signal, non-quantized (direct) extended metadata, rendered with IVAS external renderer

	
	

	Common Conditions
	

	Test item generation
	According to material collection procedure for IVAS selection BS.1534 tests.

	Audio sampling frequency/bandwidth
	48 kHz/FB

	Input frequency mask
	20KBP

	Nominal output loudness
	-26 LKFS 

	Listening Level
	Adjusted by listener

	Listeners
	Experienced Listeners

	Randomizations
	Individual per listeners

	Rating Scale
	Continuous BS.1534 scale from 0-100 

	Listening System
	High-quality headphone for diotic presentation, in accordance with clause XXX

	Listening Environment
	No room noise
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