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1.	Introduction

This document presents the fulfillment of WID objectives by the single joint IVAS candidate codec of the IVAS Public Collaboration, as found in IVAS-5. 

2.	Fulfillment of WID Objectives

The table below presents an analysis of fulfilment of WID objectives by the IVAS codec candidate.


	WID objectives 
	Fulfilment

	1
	The solution is expected to meet the terms of reference (design constraints, performance requirements) developed as part of this WI.
	Compliance of the candidate codec to design constraints and performance requirements is described in separate contributions.

	
	
	

	2 
	The solution is expected to handle encoding/decoding/rendering of speech, music and generic sound. 
· It is expected to support encoding of channel-based audio (e.g. mono, stereo or 5.1) and scene-based audio (e.g., higher-order ambisonics) inputs including spatial information about the sound field and sound sources. The solution is expected to provide support for diegetic and non-diegetic input.
· It is expected to provide a decoder for the encoded format and a renderer with sufficiently low motion to sound latency.

	The candidate codec handles encoding/decoding/rendering of speech, music and generic sound.

· Channel-based audio is supported (mono, stereo, 5.1, 7.1, 5.1.4, 7.1.4 setups). Scene-based audio is supported (ambisonics up to order 3). Formats with associated metadata (ISM, MASA) enable support for spatial information about the sound field and sound sources. Support for diegetic and non-diegetic input is provided, with default of diegetic input audio.
· Decoder and renderer are provided; renderer can also operate separately from decoder. 

	3 
	The solution is expected to operate with low latency to enable conversational services over 4G/5G.

	The algorithmic delay of the IVAS candidate codec is <=38 msec hence the solution enables conversational services over 4G/5G.

	
	
	

	4 
	The solution is expected to support high error robustness under various transmission conditions from clean channels to channels with packet loss and delay jitter and to be optimized for 4G/5G.

	The decoder features error concealment to combat the effects of transmission errors and lost packets. Jitter buffer management is also provided.


	
	
	

	
	
	

	
	
	

	5 
	The solution is expected to provide support for a range of service capabilities, e.g., from mono to stereo to fully immersive audio encoding/decoding/rendering. 
	The IVAS candidate codec supports an encoder and decoder, renderer and a number of auxiliary functions associated with the support of stereo and immersive audio formats.
The IVAS codec is an extension of the 3GPP Enhanced Voice Services (EVS) codec; it provides full and bit exact EVS codec functionality for mono speech/audio signal input.


	6 
	The solution is expected to be implementable on a wide range of UEs and other end-user devices to address various needs in terms of balancing user experience and implementation complexity / cost.

	The complexity of the IVAS candidate codec fulfills the design constraints in terms of complexity, defined in 3 functionality levels of IVAS codec operations (including rendering) with increasing complexity/memory requirements. According to this concept, the 3 levels are built on each other, i.e., level 1 counts as the core, level 2 consists of level 1 and additional features, while level 3 supports the full set of IVAS codec features and functionalities, i.e., level 2 functionality and further features.
An IVAS audio codec capable UE shall support at least functionality level 1.
The final definition of the 3 levels will be completed with the IVAS fixed-point code.


	7
	The solution is expected to provide support for immersive Real-time Communication services including MTSI and potentially streaming services offered by the 5G system through the definition of a new immersive audio media component. Support for MTSI services is also accomplished by the provision of bit-exact EVS operation as part of the solution.

	The IVAS codec is an extension of the 3GPP Enhanced Voice Services (EVS) codec; it provides full and bit exact EVS codec functionality for mono speech/audio signal input. Inclusion of IVAS codec into MTSI is a future task in SA4.



 




	
	
	



