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Introduction
Present assumption is that complexity levels are defined for entire IVAS codec. For instance, given a certain level, a terminal is assumed to operate IVAS in send and receive direction at this same level. For complexity evaluations it might be assumed that even the same IVAS format is used in send and receive direction. 
However, the source believes this assumption is unrealistic. It is rather assumed beneficial if IVAS formats and levels in send and receive directions are decoupled.
A further problem appears to be that under the present assumption it is not possible to guarantee meeting the IVAS design constraint that “the decoder/renderer at all levels shall be able to decode any IVAS bitstream and render it to an output format that may be level dependent”. We believe that the present assumption is too restrictive and could rather be relaxed without giving up the essence of the design objective.
A new aspect is that ISAR based split rendering has been agreed as an additional feature of the IVAS codec. This contribution makes a first proposal how this feature can be addressed in the context of IVAS complexity levels. 
Suggestion
To address the above-described problems, the following principles are proposed: 
Define IVAS levels independent for send and receive direction. 
Require that a receiver of any level must be able to decode and render any IVAS bit stream, i.e., any bit rate and any coded format.
Receiver level is associated with the capability to render to a specific output format: 
A lower level may mean that not all output formats are supported.
Split post-rendering operation should become an additional and separate receiver level.
Sender levels are associated with supported bit rate ranges and supported coded formats. 
A sender of any level must be able encode any IVAS input format, however format conversion to a suitable coded format may be done.
A lower level may mean that certain coded formats or bit rates are not supported. 
Onion principle applies: Support of a higher level always implies support of a lower level. 

The proposal achieves that a client may choose to support an advanced receiver level, e.g., for rendering over a 7.1.4 loudspeaker system. On the other hand, this client may choose to support only the lowest level on send side in order to reduce overall complexity of operation. 
A sender may select a specific coded format and (maximum) bit rate based on receiver level. For instance, if the receiver (through its level) is known not to do 7.1.4 rendering but rather just binaural output, it may choose a different coded format than 7.1.4. If the input audio format was 7.1.4, the format may be converted to binaural prior to the actual encoding.
In the following, sender and receiver levels and their association with audio formats and bit rates are described as examples where specific mappings may still be for discussion. 
Sender
Levels are associated with supported bit rate ranges and supported coded formats.
All IVAS input formats must be supported by all levels. 
Exemplary level definition  
Level 1: 
	Bitrates
	<= 80 kbps

	Coded formats
	mono, stereo, SBA, MASA, MC



Level 2: 
	Bitrates
	<= 192 kbps

	Coded formats
	mono, stereo, SBA, MASA, MC


 
Level 3: 
	Bitrates
	all supported IVAS bitrates

	Coded formats
	all supported IVAS coded formats, including split rendering



Receiver:
All supported IVAS bit rates and coded formats must be supported at any level.
Levels are associated with output formats.
Exemplary level definition:
Level 0: 
	Output formats
	split rendered binaural (post rendering only), mono



Note: It is proposed to add a new level 0 for signaling capability of split post rendering. Level-0 devices should be exempt from the requirement to be able to decode any IVAS bitstreams. It is assumed that signaling level 0 in an answer of an SDP negotiation, the answer may be propagated and filtered along the path towards to the offerer. An intermediate node capable of split pre-rendering may terminate the negotiation towards the answerer and issue a modified answer indicating higher level towards the offerer. If there is no split rendering pre-rendering support along the path to the offererer, the session may fallback to a mono EVS session.    
Level 1: 
	Output formats
	mono, stereo, binaural*


* default HRIRs or comparable

Level 2: 
	Output formats
	mono, stereo, binaural*, pass-through, CICP loudspeaker layouts up to 7.1+4


* default HRIRs or comparable

Level 3: 
	Output formats
	all supported IVAS output formats



Conclusion
It is believed that the proposal of this contribution gives implementers more flexibility to operate the IVAS codec with modes matching their target client capabilities without unnecessary over-provisioning of capability reserves. At the same time, it will become easier to meet the design objective that any IVAS bitstream is decodable and can be rendered at all levels.   
The contribution also introduces an additional receiver level that can be used in IVAS split rendering context.
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