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[bookmark: _MON_1684549432][bookmark: foreword][bookmark: introduction][bookmark: references][bookmark: definitions][bookmark: clause4][bookmark: historyclause]During the post SA4#125 ISAR telcos, the TR on ISAR requirements was substantially progressed [1], especially on physical and functional design constraint guidelines and on specific physical and functional design constraint for ISAR systems for the IVAS codec. Also agreed was text on the general objective of Split Rendering. This objective establishes the main purpose of split rendering of immersive audio, which is to enable the rendering of the immersive audio on constrained devices while having only minimum impact on QoS/QoE. Specifically, it is stated that “The […] impact on […] quality […] ought to be as small as possible in comparison to a relevant reference system […].”
However, the TR does not yet give more detailed guidance on how to formulate performance requirements nor do specific performance requirements exist for the IVAS case. This contribution aims at addressing this gap. 
Discussion
The source is of the opinion that aspects related to testing methodology or experimental design should be excluded from the definition Split Rendering performance requirements. Performance requirements should be formulated first. After that, there should follow a discussion about suitable test methods and experimental designs to check if a candidate solution meets the performance requirements. It remains, however, important to keep practical testing aspects in mind to avoid defining performance requirements that cannot not be assessed in practical and cost-effective experiments.
A second aspect is the general objective that the impact of a split rendering solution on quality ought to be as small as possible in comparison to a relevant reference system. For the IVAS case, this is the “native IVAS decoding/rendering reference system”, also referred to as “IVAS Local Decoding/Rendering Reference”, i.e., the system where unconstrained IVAS decoding and head-tracked rendering can be done on the end-device. A practical problem with this criterion is that it is not clear how to turn the guidance that the ‘impact on quality [should be] as small as possible’ into a performance requirement. While any form of split rendering solution will suffer some quality degradations due to the inherent transcoding concept, it is hard to define a quantitative acceptance threshold for the degradation. The source thus believes that this criterion is an objective that could be assessed when characterizing a given split rendering solution. In addition, it could be a comparison criterion when assessing multiple candidate solutions against each other.
[bookmark: _Hlk142823571]Probably the most important aspect is that a split rendering solution is also expected to offer benefits over the Remote Audio Rendering case with decoding and head-tracked binaural rendering at a remote node followed by re-encoding with ‘the most viable’ coding mode of the reference codec. In that context, the reference configuration is referred to as “0-DOF native transcoding reference system”. The source believes that the main reason for using a split rendering solution is that it offers quality benefits over the 0-DOF native transcoding reference system, besides potential advantages in terms of complexity and/or memory footprint. For the definition of performance requirements this means that a candidate solution is expected to provide better quality than the 0-DOF native transcoding reference system when operated at a comparable operation point. 
Based on the insights gained in this discussion, in the following generic performance requirement guidelines and subsequently specific performance requirements for the IVAS case are derived. 
Suggested generic performance requirements (guidelines)
[bookmark: _Hlk150245936]It is suggested to add the following text under section ‘5.7 Performance requirements (guidelines)’ of the TR:
Relevant reference systems for audio quality requirements are the native coding reference system and the 0-DOF native transcoding reference system. The quality of the native coding reference system is the optimum which cannot be surpassed by a Split Rendering system. The 0-DOF native transcoding reference system on the other hand may suffer from quality degradations due to transcoding and due to potential differences between the assumed end-device pose during binaural rendering and the actual end-device pose. These deviations may be caused by the transmission round trip delay between the end-device and the capable device/network node performing the head-tracked binaural rendering.
It is expected that an ISAR solution provides higher audio quality than the 0-DOF native transcoding reference system. Given the large number of potential split rendering scenarios, the performance requirements may be defined for one or several relevant scenario(s). In addition, the requirements are expected to be met under the defined physical and functional design constraints.
[bookmark: _Hlk150246064]Accordingly, the following generic performance requirements and objectives are provided as an informative guidance when defining the performance requirements for split rendering solutions applicable to a specific target codec/system:

	Native coding system
	Native transcoding system 
	Split rendering scenario
	Split rendering system constraint
	Requirement
	Objective

	Native coding system at given operation point
(E.g., IVAS operated with HOA3 input coded at 512 kbps, rendered with head-tracking to binaural)
	Native transcoding system at best possible operation mode
(E.g., IVAS stereo mode operating at 256 kbps)
	Split rendering scenario giving rise to differences between assumed and actual end-device poses
	As specified under the physical and functional design constraints
	Audio quality provided by ISAR solution is expected to be better than 0-DOF native transcoding reference system with same operation point of native coding system and best possible operation point for transcoding
	Audio quality provided by ISAR solution ought to be as close as possible to quality of native coding reference system using same operation point



Suggested IVAS specific performance requirements
It is suggested to change section heading 8 of the TR to “Performance Requirements applicable for IVAS split rendering scenarios” and to add the following text in this section:
Performance requirements enforce that an ISAR solution meets the general objective of split rendering in terms of audio quality. The following specific performance requirements and objectives apply to split rendering solutions for the IVAS codec:


	Native coding system: IVAS codec
	Native transcoding system: IVAS stereo coding mode 
	Split rendering scenario
	Split rendering system constraint
	Requirement
	Objective

	IVAS codec operated with HOA3 input coded at [512] kbps, rendered with head-tracking to binaural
	IVAS stereo mode operated at 256 kbps
	Split rendering scenario giving rise to differences between assumed and actual end-device poses: [Scenario tbd as part of test/processing plan]
	As specified under the physical and functional design constraints
	Audio quality provided by split rendering solution shall be better than 0-DOF native transcoding reference system with same operation point of native coding system and best possible operation point for transcoding
	Audio quality provided by split rendering solution should be as close as possible to quality of native coding reference system using same operation point

	IVAS codec operated with MASA input coded at [512] kbps, rendered with head-tracking to binaural
	IVAS stereo mode operated at 256 kbps
	Split rendering scenario giving rise to differences between assumed and actual end-device poses: [Scenario tbd as part of test/processing plan]
	As specified under the physical and functional design constraints
	Audio quality provided by split rendering solution shall be better than 0-DOF native transcoding reference system with same operation point of native coding system and best possible operation point for transcoding
	Audio quality provided by split rendering solution should be as close as possible to quality of native coding reference system using same operation point

	IVAS codec operated with MC 7.1.4 input coded at [512] kbps, rendered with head-tracking to binaural
	IVAS stereo mode operated at 256 kbps
	Split rendering scenario giving rise to differences between assumed and actual end-device poses: [Scenario tbd as part of test/processing plan]
	As specified under the physical and functional design constraints
	Audio quality provided by split rendering solution shall be better than 0-DOF native transcoding reference system with same operation point of native coding system and best possible operation point for transcoding
	Audio quality provided by split rendering solution should be as close as possible to quality of native coding reference system using same operation point

	IVAS codec operated with ISM-4 input coded at [512] kbps, rendered with head-tracking to binaural
	IVAS stereo mode operated at 256 kbps
	Split rendering scenario giving rise to differences between assumed and actual end-device poses: [Scenario tbd as part of test/processing plan]
	As specified under the physical and functional design constraints
	Audio quality provided by split rendering solution shall be better than 0-DOF native transcoding reference system with same operation point of native coding system and best possible operation point for transcoding
	Audio quality provided by split rendering solution should be as close as possible to quality of native coding reference system using same operation point
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