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1. Introduction
In the present input we revisit memory requirements to clarify how the default filter sets should be handled.

2. IVAS design constraints
At SA4#120-e default impulse responses for binaural rendering were proposed in [1] and [2]; they were agreed to be used as default filter sets and were attached to IVAS-4 [3]. The following IVAS requirements apply on default filters sets – see yellow highlighted text in the box taken from [4]:
	Control Data For Binaural Audio Rendering
	The IVAS decoder/renderer shall support the provision of HRIR / BRIR filter sets as control data for binaural audio rendering. The format of HRIR / BRIR filter sets shall be documented in IVAS candidate deliverables.
The IVAS decoder/renderer shall support the default HRIR / BRIR set for binaural rendering specified in Annex B.
The IVAS decoder/renderer shall support head-tracking data as control data for binaural audio rendering. The codec shall support head-tracking data in quaternions with a time resolution of 5ms. 


Annex B of [4] provides a description of Default HRIR/BRIR Sets.

At SA4#121 design constraints were approved as V1.0 including complexity and memory requirements [4]. Memory requirements were defined in [4] as follows, especially in terms of ROM (see yellow highlighted text below):
	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
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.



3. Ambiguity on IVAS memory requirements
The support of default HRIR / BRIR sets makes the IVAS decoder/renderer self-contained with default operation for binaural rendering. It is up to the codec candidate to implement this support based on the raw filters. A codec candidate may use a codec-specific low-level representation or rely directly on raw filters.
This requirement of default binaural filters comes with an obvious overhead in terms of ROM. It is the understanding of the Source that the ROM constraints applicable to IVAS do not include the memory required to support the default HRIR / BRIR, however the current formulation in IVAS-4 does not make it explicit.

4. Proposal
We suggest clarifying that storage in IVAS decoder/renderer required to support the default HRIR / BRIR set for binaural rendering is not counted in the codec ROM.
This suggestion may be captured in one of the following permanent documents (PDs):
A. In IVAS-4 (Design constraints)
B. In IVAS-5 (Selection rules)
C. In IVAS-6 (Selection deliverables)
Option A would require re-opening an approved PD. Options B and C would imply to make it explicit that a codec candidate should report ROM figures corresponding IVAS design constraints excluding the default filter set.
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