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1 Introduction
In IVAS-4 Design Constraints [1], the complexity/memory limits are defined in three levels. After more careful investigations on today’s chipset capabilities, the source believes the current limits need to be revised downward. 

2 Discussions
In the course of defining the complexity/memory limits incorporated in IVAS-4, it was agreed to consider using multiple levels to partition the complexity/memory space as method to group functionalities that can facilitate operators and manufacturers choices. The following extract from the IVAS-4 shows the current Levels and limits:
	Complexity
	Complexity/memory limits are defined in levels. 
The following level-dependent limits apply for IVAS codec operations (encoder/decoder/renderer total) excluding JBM and other supplementary operations:
· Level 1 (if supported):
· Complexity <= 3 * EVS
· RAM <= 3 * EVS
· Level 2 (if supported):
· Complexity <= 6 * EVS
· RAM <= 6 * EVS
· Level 3:
· Complexity <= 10 * EVS
· RAM <= 10 * EVS
Full functionality shall be provided at the highest level. The support of the lower levels with reduced functionality is recommended.
In addition, the EVS interoperability mode should not require substantially increased complexity or memory compared to standard EVS.
The following level-independent ROM and PROM constraints apply:
· ROM, PROM <= 10 * EVS
Storage in IVAS decoder/renderer required to support the default HRIR / BRIR set for binaural rendering is not counted in the ROM. 
The complexity/memory shall be evaluated using the WMC automated tool based on ITU-T G.191 for both CuT and reference in a consistent way for worst case. To account for measurement inaccuracies, the limits must not be exceeded with a tolerance of 10%. 
Complexity level shall be provided to encoder / decoder / renderer during codec initialization.
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.
As part of the selection deliverables, proponents shall provide a detailed documentation how and with which specific operation modes their IVAS candidate meets the complexity constraints of the different levels.



While VLSI technologies are continuously improving over time, they do follow a certain predictable trajectory of evolution and sudden revolution in capability improvement is unlikely. Even considering the IVAS coverage on mid/low end devices, the source feels  that IVAS Level 1 functionalities with 3*EVS limit might still be a challenging target. 
Alternatively, lowering the complexity/memory limits to be no more than 2*EVS for Level 1 could contribute to early adoption of IVAS. 

3 Proposal
It is proposed to revise downward the complexity/memory limits for at least Level 1 to be no more than 2*EVS. 
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