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CHANGE 1
[bookmark: _Toc129708874][bookmark: _Toc170984668]4	General
The codec for Immersive Voice and Audio Services is part of a framework comprising besides 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.
On top of that the IVAS codec is optimized for encoding and decoding of stereo and immersive audio formats, using tools such as Single Channel Element (SCE) coding, Channel Pair Element (CPE) coding and multi-channel coding by means of the Multi-channel Coding Tool (MCT). The stereo modes comprise a hybrid time-domain/DFT-domain/MDCT-domain coding scheme including inter channel alignment (ICA). Immersive audio formats comprise multi-channel audio (5.1, 5.1.2, 5.1.4, 7.1, 7.1.4 setups), scene-based audio (Ambisonics up to order 3), metadata-assisted spatial audio (MASA), and object-based audio (Independent Stream with Metadata (ISM) up to 4 ISMs). In addition, the following combined immersive audio formats are supported: object-based audio with scene-based audio (OSBA, up to 4 ISMs with Ambisonics) and object-based audio with metadata-assisted spatial audio (OMASA, up to 4 ISMs with MASA).
The codec features VAD/DTX/CNG for rate efficient stereo and immersive conversational voice transmissions, an error concealment mechanism to combat the effects of transmission errors and lost packets. Jitter buffer management is also provided.
The IVAS codec operates on 20 ms audio frames. It is capable of switching its bit rate upon command instantly at (active) frame boundaries.
A reference configuration where relevant interface signals and various relevant send side processing functions are identified is given in Figure 1. A corresponding reference configuration for receive side identifying relevant interface signals and processing functions is given in Figure 2. In the figures, the relevant specifications for each function are also indicated.
In Figures 1 & 2, the UE Send and Receive Audio processing are included, to show the complete path between the audio input/output in the User Equipment (UE) and a possible digital interface in network (all excluding A/D or D/A conversion). The detailed specification of the audio parts is not within the scope of the present document. These aspects are only considered to the extent to highlight that the function of the audio parts and the operation of the IVAS codec are closely dependent on each other.
IVAS codec complexity and memory requirements generally scale with bit rate and the number of input / output audio channels. To ease IVAS deployments on a large range of UEs with different capabilities while maximising interoperability, three IVAS codec functionality levels are defined with increasing bit rate and commensurately increasing complexity/memory requirements.
The following levels are defined:
· Level 1: all bit rates up to 80 kbps
· Level 2: all bit rates up to 192 kbps 
· Level 3: all bit rates up to 512 kbps
Requirements
· A compliant IVAS encoder of a given level shall support all IVAS coding modes/coded formats at all bit rates of that level.
· A compliant IVAS decoder of a given level shall support decoding of all IVAS coding modes/coded formats at all bit rates of that level to an immersive output format and shall support:
· Integrated rendering supporting all the output formats as specified in Table 4.4-1 of [3], and 
· Pass-through operation as external (EXT) processing output (as described in clause 4.3 of [3]) for further consumption by an external renderer
· A compliant IVAS decoder of level 3 shall support integrated rendering to all IVAS output formats as specified in clause 4.3.2 of [3].
· A compliant IVAS decoder of level 1 or 2 shall support decoding of an IVAS bitstream corresponding to a higher level to at least mono. 


NOTE 1: Immersive output format implies any output format other than mono. 
NOTE 2: While the definition of IVAS levels ensures support for immersive output formats at the decoder output, specific device requirements to ensure immersive audio presentation are present in other specifications such as [12].
· 
· 

NOTE 3: Compliant IVAS encoder means that an encoder implementation meets the encoder compliance criteria defined in clause 8 and [7]. Compliant IVAS decoder means that a decoder implementation meets the decoder compliance criteria defined in clause 8 and [7] for the supported output formats.   
Recommendations to IVAS levels definition is TBD.




Figure 1: Overview of audio processing functions - Transmit Side



Figure 2: Overview of audio processing functions - Receive Side
Interfaces:
1: Audio input channels (16-bit linear PCM, sampled at 8 (only EVS), 16, 32, or 48 kHz)
2: Metadata associated with input audio
3: Encoded audio frames (50 frames/s), number of bits depending on IVAS codec mode
4: Encoded Silence Insertion Descriptor (SID) frames
5: RTP Payload packets
6: Lost Frame Indicator (BFI)
7: Renderer config data
8: Head-tracker pose information and scene orientation control data
9: Audio output channels (16-bit linear PCM, sampled at 8 (only EVS), 16, 32, or 48 kHz)
10: Metadata associated with output audio

END OF CHANGES
Page 1



image1.emf
IVAS Encoder

(TS 26.253)

EVS 

interoperable 

Encoder

Core encoding tools

Analysis,

Scene encoder,

Downmix

DTX frontend & 

operation control

SCE, CPE, MCT 

Encoders

RTP Payload 

Formatting

(TS 26.253)

Comfort noise 

encoder

UE Send Processing

UE Send 

Processing

(TS 26.131)

Immersive UE 

Send Processing

(TS 26.261)

Immersive Input 

Audio 

(Re-)formatting

(TS 26.253)

...

1

1

2

2

3

4

5


Microsoft_Visio_Drawing.vsdx
IVAS Encoder
(TS 26.253)
EVS interoperable Encoder
Core encoding tools
Analysis,
Scene encoder,
Downmix
DTX frontend & operation control
SCE, CPE, MCT Encoders
RTP Payload Formatting
(TS 26.253)
Comfort noise encoder
UE Send Processing
UE Send Processing
(TS 26.131)
Immersive UE Send Processing
(TS 26.261)
Immersive Input Audio  (Re-)formatting
(TS 26.253)
...
1
1
2
2
3
4
5



image2.emf
RTP Payload 

Unpacking

(TS 26.253)

Jitter Buffer Management

(TS 26.256)

Core decoding tools

EVS 

interoperable 

Decoder

SCE, CPE, MCT 

Decoders

Comfort noise 

decoder

Scene decoder,

Upmix

Error 

concealment of 

lost frames

(TS 26.255)

IVAS Decoder

(TS 26.253)

3

4 6

7 8

9

10

Rendering

(TS 26.254)

UE Receive 

Processing

UE Receive 

Processing

(TS 26.131)

Immersive UE 

Receive 

Processing

(TS 26.261)

External 

rendering

(TS 26.254)

7 8

9

10

5

...


Microsoft_Visio_Drawing1.vsdx
RTP Payload Unpacking
(TS 26.253)
Jitter Buffer Management
(TS 26.256)
Core decoding tools
EVS interoperable Decoder
SCE, CPE, MCT Decoders
Comfort noise decoder
Scene decoder,
Upmix
Error concealment of lost frames
(TS 26.255)
IVAS Decoder
(TS 26.253)
3
4
6
7
8
9

10
Rendering
(TS 26.254)
UE Receive Processing
UE Receive Processing
(TS 26.131)
Immersive UE Receive Processing
(TS 26.261)
External rendering
(TS 26.254)
7
8
9

10
5

...



