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SPATIAL AUDIO REPRESENTATION AND ASSOCIATED RENDERING

Field
The present application relates to apparatus and methods for sound-field
related audio representation and associated rendering, but not exclusively for audio

representation for an audio encoder and decoder.

Background

Immersive audio codecs are being implemented supporting a multitude of operating
points ranging from a low bit rate operation to transparency. An example of such a
codec is the immersive voice and audio services (IVAS) codec which is being
designed to be suitable for use over a communications network such as a 3GPP
4G/5G network. Such immersive services include uses for example in immersive
voice and audio for applications such as virtual reality (VR), augmented reality (AR)
and mixed reality (MR). This audio codec is expected to handle the encoding,
decoding and rendering of speech, music and generic audio. It is furthermore
expected to support channel-based audio and scene-based audio inputs including

spatial information about the sound field and sound sources.

Furthermore, parametric spatial audio processing is a field of audio signal
processing where the spatial aspect of the sound is described using a set of
parameters. For example, in parametric spatial audio capture from microphone
arrays, it is a typical and an effective choice to estimate from the microphone array
signals a set of parameters such as directions of the sound in frequency bands, and
the energy ratios between the directional and non-directional parts of the captured
sound in frequency bands. These parameters are known to well describe the
perceptual spatial properties of the captured sound at the position of the microphone
array. These parameters can be utilized in synthesis of the spatial sound
accordingly, for headphones binaurally, for loudspeakers, or to other formats, such
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as Ambisonics. Furthermore, these parameters can be packaged as Metadata and
transported as part of the encoded bitstream.

The IVAS codec is expected to operate with low latency to enable high-quality
immersive conversational services and preferably in a tandem free mode of
operation in order to avoid degradation from transcoding. Furthermore, the IVAS
codec may be foreseen to be interoperable with the 3GPP Enhanced Voice Service

in order to facilitate greater interoperability.

Summary

There is provided according to a first aspect an apparatus comprising means for:
determining whether to quantise spatial audio parameters associated with a plurality
of channel audio signals, wherein the spatial audio parameters are comprised in a
metadata structure; quantising the spatial audio parameters in accordance with the
determination; and adding to a data field in the metadata structure an indication as
to whether the spatial audio parameters have been quantised.

The indication may be a binary flag comprised in the data field of the metadata
structure, wherein one state of the binary flag may indicate that the spatial audio
parameters are quantised and wherein a further state of the binary flag may indicate
that the spatial audio parameters have not been quantised, wherein the means for
adding to the data field in the metadata structure an indication as to whether the
spatial audio parameters have been quantised may comprise: means for changing
the state of the binary flag in accordance with the determination of whether to
guantise the spatial audio parameters.

Alternatively the indication may be a variable comprised in the data filed of the
metadata structure, wherein a value of the variable may indicate either that the
spatial audio parameters have not been quantised and a further value may indicate
that the spatial audio parameters have been quantised to one of a plurality of coding
rates, wherein the means for adding to the data field metadata structure an
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indication as to whether the spatial audio parameters have been quantised may
comprise means for setting the value of the variable to indicate either: the spatial
audio parameters have not been quantised; or a coding rate of the plurality of coding
rates to which the spatial audio parameters have been quantised.

The spatial audio parameters may be been derived on a sub band basis for a time
frame associated with the plurality of channel audio signals, wherein the apparatus
may further comprise: means for adding to a further data field of the metadata
structure an energy value of the sub band of the time frame associated with the
plurality of channel audio signals for the time frame.

The energy value of the sub band of the time frame associated with the plurality of
channel audio signals may be at least one of: an energy value of all channel audio
signals in the sub band of the time frame associated with the plurality of channel
audio signals; and an energy value of a channel audio signal in the sub band of the
time frame associated with the plurality of channel audio signals.

The apparatus may further comprise: means for adding to a yet further data field of
the metadata structure an indication of the priority of the sub band of the time frame
in relation to a priority of a further sub band of the time frame, wherein the priority of
the sub band and the priority if the further sub band may be dependent the energy
value of the sub band and an energy value of the further sub band respectively.

According to a second aspect there is an apparatus comprising means for: reading
from a data field in a metadata structure comprising spatial audio parameters
associated with a plurality of channel audio signals an indication as to whether the
spatial audio parameters have been quantised; and dequantizing the spatial audio

parameters in accordance with the indication.

The indication may be a binary flag comprised in the data field of the metadata
structure, wherein one state of the binary flag may indicate that the spatial audio
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parameters are quantised and wherein a further state of the binary flag may indicate
that the spatial audio parameters have not been quantised.

Alternatively, the indication may be a variable comprised in the data filed of the
metadata structure, wherein a value of the variable may indicate either that the
spatial audio parameters have not been quantised and a further value may indicate
that the spatial audio parameters have been quantised to one of a plurality of coding
rates.

The spatial audio parameters may be derived on a sub band basis for a time frame
associated with the plurality of channel audio signals, wherein the apparatus may
further comprise: means for reading from a further data field of the metadata
structure an energy value of the sub band of the time frame associated with the

plurality of channel audio signals for the time frame.

The energy value of the sub band of the time frame associated with the plurality of
channel audio signals may be at least one of: an energy value of all channel audio
signals in the sub band of the time frame associated with the plurality of channel
audio signals; and an energy value of a channel audio signal in the sub band of the
time frame associated with the plurality of channel audio signals.

The apparatus may further comprise: means for reading from a yet further data field
of the metadata structure an indication of the priority of the sub band of the time
frame in relation to a priority of a further sub band of the time frame, wherein the
priority of the sub band and the priority if the further sub band may be dependent
the energy value of the sub band and an energy value of the further sub band

respectively.

According to a third aspect there is provided a method comprising means:
determining whether to quantise spatial audio parameters associated with a plurality
of channel audio signals, wherein the spatial audio parameters are comprised in a
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metadata structure; quantising the spatial audio parameters in accordance with the
determination; and adding to a data field in the metadata structure an indication as

to whether the spatial audio parameters have been quantised.

The indication may be a binary flag comprised in the data field of the metadata
structure, wherein one state of the binary flag may indicate that the spatial audio
parameters are quantised and wherein a further state of the binary flag may indicate
that the spatial audio parameters have not been quantised, wherein adding to the
data field in the metadata structure an indication as to whether the spatial audio
parameters have been quantised may comprise: changing the state of the binary
flag in accordance with the determination of whether to quantise the spatial audio

parameters.

Alternatively the indication may be a variable comprised in the data filed of the
metadata structure, wherein a value of the variable indicates either that the spatial
audio parameters have not been quantised and a further value indicates that the
spatial audio parameters have been quantised to one of a plurality of coding rates,
wherein the adding to the data field metadata structure an indication as to whether
the spatial audio parameters have been quantised may comprise setting the value
of the variable to indicate either: the spatial audio parameters have not been
quantised; a coding rate of the plurality of coding rates to which the spatial audio
parameters have been quantised.

The spatial audio parameters may have been derived on a sub band basis for a time
frame associated with the plurality of channel audio signals, wherein the method
may further comprise: adding to a further data field of the metadata structure an
energy value of the sub band of the time frame associated with the plurality of

channel audio signals for the time frame.

The energy value of the sub band of the time frame associated with the plurality of
channel audio signals may be at least one of: an energy value of all channel audio
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signals in the sub band of the time frame associated with the plurality of channel
audio signals; and an energy value of a channel audio signal in the sub band of the

time frame associated with the plurality of channel audio signals.

The method may further comprise: adding to a yet further data field of the metadata
structure an indication of the priority of the sub band of the time frame in relation to
a priority of a further sub band of the time frame, wherein the priority of the sub band
and the priority if the further sub band may be dependent the energy value of the
sub band and an energy value of the further sub band respectively.

According to a fourth aspect there is a method comprising: reading from a data field
in a metadata structure comprising spatial audio parameters associated with a
plurality of channel audio signals an indication as to whether the spatial audio
parameters have been quantised; and dequantizing the spatial audio parameters in
accordance with the indication.

The indication may be a binary flag comprised in the data field of the metadata
structure, wherein one state of the binary flag may indicate that the spatial audio
parameters are quantised and wherein a further state of the binary flag may indicate
that the spatial audio parameters have not been quantised.

Alternatively, the indication may be a variable comprised in the data filed of the
metadata structure, wherein a value of the variable may indicate either that the
spatial audio parameters have not been quantised and a further value may indicate
that the spatial audio parameters have been quantised to one of a plurality of coding
rates.

The spatial audio parameters may be derived on a sub band basis for a time frame
associated with the plurality of channel audio signals, wherein the method may
further comprise: means for reading from a further data field of the metadata
structure an energy value of the sub band of the time frame associated with the
plurality of channel audio signals for the time frame.
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The energy value of the sub band of the time frame associated with the plurality of
channel audio signals may be at least one of: an energy value of all channel audio
signals in the sub band of the time frame associated with the plurality of channel
audio signals; and an energy value of a channel audio signal in the sub band of the
time frame associated with the plurality of channel audio signals.

The method may further comprise: reading from a yet further data field of the
metadata structure an indication of the priority of the sub band of the time frame in
relation to a priority of a further sub band of the time frame, wherein the priority of
the sub band and the priority if the further sub band may be dependent the energy

value of the sub band and an energy value of the further sub band respectively.

A computer program product stored on a medium may cause an apparatus to

perform a method as described herein.

An electronic device may comprise an apparatus as described herein.

A chipset may comprise an apparatus as described herein.

Summary of the Figures

For a better understanding of the present application, reference will now be made

by way of example to the accompanying drawings in which:

Figure 1 shows schematically a system of apparatus suitable for implementing some

embodiments;

Figure 2 shows schematically the metadata encoder according to some

embodiments;
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Figure 3 shows schematically a system of apparatus for an IVAS encoder
architecture of Figure 1;

Figure 4 shows schematically an IVAS encoder architecture of Figure 1 including a
MASA metadata input; and

Figure 5 shows an example device suitable for implementing the apparatus shown.

Embodiments of the Application

The following describes in further detail suitable apparatus and possible
mechanisms for the provision of efficient representation of audio in immersive
systems which implement a parametric spatial audio encoding mode of operation
and support tandem free operation (or pass through mode) for the metadata of
spatial audio parameters. The examples enable the immersive audio encoding
system to operate in a tandem free operating mode in which the spatial audio
parameters are not subjected to transcoding. It is generally understood that the
process of transcoding, in the context of immersive audio coding, would typically
involve the re-quantization of the spatial audio parameters. The process of
transcoding would therefore not only result in a loss of audio quality but would also
consume more computational processing power (or instruction cycles) than would
be used if the spatial audio parameters were allowed to pass through an
intermediate processing/network node in their original encoded state. This factor
may be especially prevalent when the intermediate processing mode is an AR/VR
server or conferencing bridge designed to handle multiple encoded spatial audio

parameter streams.

Although the examples shown herein are described with respect to the IVAS codec,
any other codec or coding can implement some embodiments as described herein.
For example, a pass-through mode for spatial audio extension can be of great
interest for interoperability and conformance reasons (particularly in managed
services with quality of service (QoS) requirements).
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The concept as discussed in further detail hereafter is to enable the MASA
parameter set to pass through audio coding nodes without having to be either
dequantized and then quantised/transformed into a different coding format in the
case of a transcoding node or be re-quantised in the case the MASA parameter set
is presented to another IVAS encoding node (generally a spatial audio encoding
node). The Metadata-assisted spatial audio (MASA) parameter set can be
understood (at least) as an ingest format intended for the 3GPP IVAS audio codec.
Additional functionality can be added which would allow the spatial audio
parameters to pass through audio encoding nodes in a tandem free manner which
support immersive spatial audio coding or more specifically supports the 3GPP
IVAS audio codec. To be clear the MASA parameter set comprises the metadata of
spatial audio parameters or coefficients which define the sound field including
associated sound sources within an audio scene. The MASA parameter set typically
accompanies an audio stream comprising one or more audio channels such as a L-
R stereo pair for example. The audio stream is thus a combination of the various
sound sources within the audio scene. For example, in some embodiments the
audio stream may comprise two channels which when decoded in conjunction with
the MASA parameter set produces an immersive audio scene to the end user. It is
to be noted that the audio channels accompanying the MASA parameter set may
be formed by either downmixing the sound source channels into fewer audio
channels or by simply selecting a number of the sound source channels without the
active process of downmixing. An example of the latter technique may comprise
selecting the L-R channels from a four microphone capture device such as that

found in a mobile device.

Before further discussing the embodiments we initially discuss the systems for
obtaining and rendering spatial audio signals which may be used in some

embodiments.
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With respect to Figure 1 is shown an example apparatus and system for
implementing the obtaining and encoding an audio signal (in the form of audio

capture in this example) and rendering (the encoded audio signals).

The system 100 is shown with an ‘analysis’ part 121 and a ‘synthesis’ part 131. The
‘analysis’ part 121 is the part from receiving the multi-channel signals up to an
encoding of the metadata of spatial audio parameters and downmix signal and the
‘synthesis’ part 131 is the part from a decoding of the encoded metadata of spatial
audio parameters and downmix signal to the presentation of the re-generated signal

(for example in multi-channel loudspeaker form).

The input to the system 100 and the ‘analysis’ part 121 is the multi-channel signals
102. In the following examples a microphone channel signal input is described,
however any suitable input (or synthetic multi-channel) format may be implemented
in other embodiments. For example, in some embodiments the spatial analyser and
the spatial analysis may be implemented external to the encoder. For example, in
some embodiments the metadata of spatial audio parameters associated with the
audio signals may be a provided to an encoder as a separate bit-stream.

The multi-channel signals are passed to a downmixer 103 and to an analysis
processor 105.

In some embodiments the downmixer 103 is configured to receive the multi-channel
signals and generate a suitable transport signal comprising a determined number of
channels and output the downmix signals 104. For example, the downmixer 103
may be configured to generate a 2 audio channel downmix of the multi-channel
signals. The determined number of channels may be any suitable number of
channels. The downmixer 103 in some embodiments is configured to otherwise
select or combine, for example, by beamforming techniques the input audio signals
to the determined number of channels and output these as transport signals.
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In some embodiments the downmixer 103 is optional and the multi-channel signals
are passed unprocessed to an encoder 107 in the same manner as the transport

signal are in this example.

In some embodiments the analysis processor 105 is also configured to receive the
multi-channel signals and analyse the signals to produce the metadata of spatial
audio parameters 106 associated with the multi-channel signals and thus associated
with the downmix signals 104. The analysis processor 105 may be configured to
generate the metadata which may comprise for example, for each time-frequency
analysis interval, a direction parameter 108 and an energy ratio parameter 110
(and/or diffuseness parameter) and a coherence parameter 112. The direction,
energy ratio and coherence parameters may in some embodiments be considered
to be spatial audio parameters. In other words, the metadata of spatial audio
parameters comprise parameters which aim to characterize the sound-field
represented by the multi-channel signals (or two or more playback audio signals in

general).

In some embodiments the spatial audio parameters generated may differ from
frequency band to frequency band. Thus, for example in band X all of the
parameters are generated and transmitted, whereas in band Y only one of the
parameters is generated and transmitted, and furthermore in band Z no parameters
are generated or transmitted. A practical example of this may be that for some
frequency bands such as the highest band some of the parameters are not required
for perceptual reasons. The downmix signals 104 and the metadata of spatial audio

parameters 106 may be passed to an encoder 107.

In some embodiments, the spatial audio parameters may be grouped or separated

into directional and non-directional (such as, e.g., diffuse) parameters.

The encoder 107 may comprise an audio encoder core 109 which is configured to

receive the transport (for example downmix) signals 104 and generate a suitable
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encoding of these audio signals. The encoder 107 can in some embodiments be a
computer (running suitable software stored on memory and on at least one
processor), or alternatively a specific device utilizing, for example, FPGAs or ASICs.
The encoding may be implemented using any suitable scheme. The encoder 107
may furthermore comprise a metadata encoder/quantizer 111 which is configured
to receive the metadata of spatial audio parameters and output an encoded or
compressed form of the information. In some embodiments the encoder 107 may
further interleave, multiplex to a single data stream or embed the metadata of spatial
audio parameters within encoded downmix signals before transmission or storage
shown in Figure 1 by the dashed line. The multiplexing may be implemented using

any suitable scheme.

In the decoder side, the received or retrieved data (stream) may be received by a
decoder/demultiplexer 133. The decoder/demultiplexer 133 may demultiplex the
encoded streams and pass the audio encoded stream to a transport extractor 135
which is configured to decode the audio signals to obtain the transport signals.
Similarly, the decoder/demultiplexer 133 may comprise a metadata extractor 137
which is configured to receive the encoded metadata and generate metadata. The
decoder/demultiplexer 133 can in some embodiments be a computer (running
suitable software stored on memory and on at least one processor), or alternatively

a specific device utilizing, for example, FPGAs or ASICs.

The decoded metadata and transport audio signals may be passed to a synthesis

processor 139.

The system 100 ‘synthesis’ part 131 further shows a synthesis processor 139
configured to receive the downmix signals and the metadata of spatial audio
parameters and re-creates in any suitable format a synthesized spatial audio in the
form of multi-channel signals 110 (these may be multichannel loudspeaker format

or in some embodiments any suitable output format such as binaural signals for
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headphone listening or Ambisonics signals, depending on the use case) based on
the downmix signals and the metadata of spatial audio parameters.

Therefore, in summary first the system (analysis part) is configured to receive multi-
channel audio signals.

Then the system (analysis part) is configured to generate a suitable transport audio
signal (for example by selecting or downmixing some of the audio signal channels).

The system is then configured to encode for storage/transmission the downmix

signal and the metadata of spatial audio parameters.

After this the system may store/transmit the encoded downmix signal and metadata
of spatial audio parameters.

The system may retrieve/receive the encoded downmix signals and metadata of
spatial audio parameters. The system may then be configured to extract the
downmix signal and metadata of spatial audio parameters from encoded downmix
signal and metadata of spatial audio parameters, for example demultiplex and
decode the encoded downmix signal and metadata of spatial audio parameters.

The system (synthesis part) is configured to synthesize an output multi-channel
audio signal based on extracted downmix of multi-channel audio signals and

metadata of spatial audio parameters.

With respect to Figure 2 an example analysis processor 105 (as shown in Figure 1)

according to some embodiments is shown.

The analysis processor 105 in some embodiments comprises a time-frequency

domain transformer 201.
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In some embodiments the time-frequency domain transformer 201 is configured to
receive the multi-channel signals 102 and apply a suitable time to frequency domain
transform such as a Short Time Fourier Transform (STFT) in order to convert the
input time domain signals into a suitable time-frequency signals. These time-
frequency signals may be passed to a spatial analyser 203 and to the direction index

generator 205.

Thus, for example the time-frequency signals 202 may be represented in the time-
frequency domain representation by
si(b,n),

where b is the frequency bin index and n is the time-frequency block (frame) index
and i is the channel index. In another expression, n can be considered as a time
index with a lower sampling rate than that of the original time-domain signals. These
frequency bins can be grouped into subbands that group one or more of the bins
into a subband of a band index k = 0,..., K-1. Each subband k has a lowest bin by 4.,
and a highest bin by 1,5, and the subband contains all bins from by oy tO by pigh-
The widths of the subbands can approximate any suitable distribution. For example
the Equivalent rectangular bandwidth (ERB) scale or the Bark scale.

A time frequency (TF) tile (or block) is thus a specific sub band within a subframe of

the frame.

In some embodiments the analysis processor 105 comprises a spatial analyser 203.
The spatial analyser 203 may be configured to receive the time-frequency signals
202 and based on these signals estimate direction parameters 108. The direction
parameters may be determined based on any audio based ‘direction’ determination.

For example, in some embodiments the spatial analyser 203 is configured to
estimate at least one direction for the TF tile with two or more signal inputs. This
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represents the simplest configuration to estimate a ‘direction’, more complex

processing may be performed with even more signals.

The spatial analyser 203 may thus be configured to provide at least one azimuth
and elevation for each frequency band and temporal time-frequency block within a
frame of an audio signal, denoted as azimuth ¢(k,n) and elevation 8(k,n). The

direction parameters 108 may also be passed to a direction index generator 205.

The spatial analyser 203 may also be configured to determine an energy ratio
parameter 110. The energy ratio may be considered to be a determination of the
energy of the audio signal which can be considered to arrive from a direction. The
direct-to-total energy ratio r(k,n) can be estimated, e.g., using a stability measure of
the directional estimate, or using any correlation measure, or any other suitable
method to obtain a ratio parameter. The energy ratio may be passed to an energy

ratio analyser 221 and an energy ratio encoder 223.

Therefore, in summary the analysis processor is configured to receive time domain

multichannel or other format such as microphone or ambisonics audio signals.

Following this the analysis processor may apply a time domain to frequency domain
transform (e.g. STFT) to generate suitable time-frequency domain signals for
analysis and then apply direction analysis to determine direction and energy ratio

parameters.

The analysis processor may then be configured to output the determined

parameters.

Although directions and ratios are here expressed for each time index n, in some
embodiments the parameters may be combined over several time indices. Same
applies for the frequency axis, as has been expressed, the direction of several

frequency bins b could be expressed by one direction parameter in band k consisting
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of several frequency bins b. The same applies for all of the discussed spatial

parameters herein.

The energy ratio analyser 221 may be configured to receive the energy ratios and
from the analysis generate a quantization resolution for the direction parameters (in
other words a quantization resolution for elevation and azimuth values) for all of the

time-frequency (TF) blocks in the frame.

The direction index generator 205 may be configured to receive the direction
parameters (such as the azimuth ¢(k,n) and elevation 6(k,n)) 108 and the
quantization bit allocation and from this generate a quantized output in the form of
indexes to various tables and codebooks which represent the quantized direction

parameters.

Figure 2 also depicts a combiner 207 which can be configured to combine the
direction indices from the direction index generator 205 and energy ratios from the
energy ratio encoder 223. The output (the unquantized spatial audio parameters) of
the combiner 207 may be passed to the Metadata Encoder/quantizer 111 for

quantization of the aforementioned parameters.

With respect to Figure 3 is shown a high-level view of an example IVAS encoder
including the various inputs which may, as non-exclusive examples, be expected for
the codec. The underlying idea is a spatial or immersive input is handled by the
IVAS core tools for audio waveform encoding complemented by a metadata

encoder.

The system as shown in Figure 3 can comprise input format generators 303. The
input format generators 303 may be considered in some examples to be the same
as the downmixer 103 and the analysis processor 105 from Figure 1. The input
format generators 303 may be configured to generate suitable audio signals and
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metadata for capturing the audio and spatial audio qualities of input signals such as
those from a channel-based music file (such as a 5.1 music mix file).

The input format generators 303 can comprise a multichannel or spatial format
generator 307.

The multichannel or spatial format generator 307 in some embodiments comprises
a metadata-assisted spatial audio (MASA) generator 309. The metadata-assisted
spatial audio generator 309 is configured to generate audio signals (such as the
downmix signals in the form of a stereo-channel audio signal) and metadata of

spatial audio parameters associated with the audio signals.

The multichannel or spatial format generator 307 in some embodiments comprises
a multichannel format generator 311 configured to generate suitable multichannel
audio signals (for example stereo channel format audio signals and/or 5.1 channel
format audio signals).

The multichannel or spatial format generator 307 in some embodiments comprises
an ambisonics generator 313 configured to generate a suitable ambisonics format
audio signal (which may comprise first order ambisonics and/or higher order

ambisonics).

The multichannel or spatial format generator 307 in some embodiments can
comprise an independent mono streams with metadata generator 315 configured to
generate mono audio signals and metadata of spatial audio parameters.

In some embodiments the apparatus comprises encoders 321. The encoder(s) is
configured to receive the output of the input format generators 303 and encode
these into a suitable format for storage and/or transmission. The encoders may be
considered to be the same as the encoder 107.
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In some embodiments the encoders 321 may comprise IVAS core encoder 325. The
IVAS core encoder 325 may be configured to receive the audio signals generated
by the input format generators 303 and encode these according to the IVAS

standard.

In some embodiments the encoders comprise a metadata encoder 327. The
metadata encoder is configured to receive the metadata of spatial audio parameters

and encode it or compress it in any suitable manner.

The encoders 321 in some embodiments can be configured to combine or multiplex

the datastreams generated by the encoders prior to being transmitted and/or stored.

The system furthermore comprises a transmitter configured to transmit or store the
bitstream 331.

With respect to Figure 4 a further view of the encoding system according to Figure

3 is shown.

In this example there comprises a mono audio input 402 and stereo (and immersive
audio) input 403 Additionally, there is shown a MASA Metadata Input 401 which
represents spatial parameters of the audio scene which are in the form of metadata,
in other words this input is the metadata of spatial audio parameters which

accompanies either the mono audio input 402 or the stereo audio input 403.

The stereo & immersive inputs 403 and the MASA metadata input 401 are both
passed to the encoder 411 via a pre-processor 415. The pre-processor 415 may be
configured to receive the stereo and immersive inputs and pre-process the signal
before being passed to the downmixer 413 and to the IVAS core encoder 419. The
metadata output of the pre-processor 415 can be passed to the metadata encoder
421. The pre-processor 415 can be configured to process the MASA metadata input
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401 and decide whether to process the spatial audio parameters either via the
Metadata encoder 421, or to “pass through” in which the audio spatial parameters
of the Metadata input are not subjected to metadata encoding but instead are
passed directly to the transmitted bitstream 431. This “path” through the encoder
417 is depicted as 431 in Figure 4.

The mono audio input 402 may be passed to a mono audio coder 417 for encoding
such as the 3GPP EVS codec for instance. Alternatively, the mono audio input 402
may be encoded as a single channel by the IVAS core encoder 419.

In some embodiments the encoder 411 may comprise the IVAS core encoder 419.
The IVAS core encoder 419 may be configured to receive the downmixed audio
signals generated by the downmixer 413 and encode these according to a suitable
encoding algorithm.

In some embodiments the encoder 411 comprise the metadata encoder 421. The
metadata encoder 421 may be configured to receive spatial metadata from the
downmixer 413 and/or pre-processor 415 and encode it or compress it in any

suitable manner.

According to the 3GPP technical document Tdoc S4-180462 “On spatial metadata
for IVAS spatial audio input format”, Nokia Corporation, SA4#98, Kista, Sweden 9-
13 April 2018, the metadata assisted spatial audio parameters may have the high-

level data structure according to Table 1 below.

Field Bits | Description

Version X Spatial metadata version number.

Number of directions X Number of sound source directions analysed.
Channel configuration X Channel configuration index.

Reserved X (For example, fill byte alignment if needed.)
TF tile Parameters Given by Table 2 for each TF tile

Table 1
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From Table 1 it can be seen that the number of bits encompassed by the MASA
metadata structure may be dependent at least in part on the TF (time-frequency) tile
resolution (i.e., the number of TF subframes or tiles). For example, a 20ms audio
frame may be divided into 4 time-domain subframes of 5ms a piece, and each time-
domain subframe may have up to 24 frequency subbands divided in the frequency
domain according to a Bark scale or any other suitable division. In this particular
example the audio frame may be divided into 96 TF subframes/tiles, in other words
4 time-domain subframes with 24 frequency subbands. Therefore, the number of
bits required to represent the spatial audio parameters for an audio frame can be
dependent on the TF tile resolution. For example, Table 2 below shows a distribution
of bits for each TF tile (with one sound source direction per TF tile) according to the

above cited example with a TF tile resolution of 96.

Field Bits | Description

Direction index 16 Direction of arrival of the sound at a time-frequency
parameter interval. Spherical representation at about 1-
degree accuracy.

Range of values: “covers all directions at about 1°

accuracy”
Directional energy 8 Energy ratio for the direction index (i.e., time-frequency
ratio subframe).

Calculated as energy in direction / total energy.

The remainder of the energy is non-directional.

Range of values: [0.0, 1.0]

Spread coherence 8 Spread of energy for the direction index (i.e., time-
frequency subframe).

Defines the direction to be reproduced as a point source
or coherently around the direction.

Range of values: [0.0, 1.0]

Surround coherence 8 Coherence of the non-directional sound over the
surrounding directions.

Range of values: [0.0, 1.0]

(Parameter is independent of number of directions
provided.)

Distance 8 Distance of the sound originating from the distance index
(i.e., time-frequency subframes) in meters on a
logarithmic scale.

Range of values: for example, 0 to 100 m.

(Feature intended mainly for future extensions, e.g.,
6DoF audio.)

Table 2
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It is to be appreciated that in some deployments of an immersive spatial audio
system, such as that depicted by Figure 1, there may be a mode of operation in
which there is no quantization of the spatial audio parameters contained within the
MASA metadata structure. In other words, the spatial audio parameters 106 in
Figure 1 may not be subjected to a quantization process by the Metadata

encoder/quantizer 111.

With reference to Figure 1, the encoder 107 may be arranged to not quantize the
spatial audio parameters 106 with the Metadata encoder/quantizer 111. In other
words, it may be a switchable function of the Metadata encoder/quantizer 111 as to
whether to quantize the spatial audio parameters 106. The decision to quantize the
metadata of spatial audio parameters 106 may be driven by either a user input or
by network dependent feedback mechanism. For instance, the decision to quantize
the metadata of spatial audio parameters 106 may be determined by the available
bandwidth of the communication travel going forward from the encoding system 100.

The encoder of Figure 4 may be viewed from the perspective of being part of a
network node in which the MASA metadata input 401 presented to the pre-
processor 415 may be in the form of having the spatial audio parameters in either a
guantized state or in a unquantized raw state. For the case that the spatial audio
parameters are in an unquantized raw state then the pre-processor 415 can be
arranged to direct the spatial audio parameters to the Metadata encoder 421 in order
to be quantised. Alternatively, in some particular operating circumstances the pre-
processor 415 may allow the unquantized raw spatial audio parameters to bypass
quantization and to pass through the encoder along the pass- through path 431. For
the case that the spatial audio parameters are already in a quantised state the pre-
processor 415 can be arranged to by-pass the quantization process in the Metadata
encoder 421 to avoid re-quantization of the spatial audio parameters and
subsequent loss of spatial reproduction accuracy and quality. This particular

circumstance may arise when Figure 4 forms part of a spatial conferencing system.
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In order to enable the above operating scenarios of the IVAS coding system the
MASA metadata structure may be extended to include an additional data field in
order to indicate whether spatial parameters such as those listed in Table 2 have
been quantised according to a Metadata encoder/quantizer such as that depicted
by 111 in Figure 1, or whether the spatial parameters are in an unquantized state or
‘raw” state. In other words, spatial parameters which are in an unquantized state
have not been quantised by a Metadata encoder/quantizer such as 111. In
embodiments the additional data field may be termed a “spatial parameter status”
field.

In some embodiments the “spatial parameter status” field may be a simple binary
flag indicating whether the spatial audio parameters contained in the MASA

metadata structure are in a quantised state or a non-quantised state.

In further embodiments the “spatial parameter status” field may comprise several
bits in order to not only indicate whether the spatial audio parameters have been
quantised but to also indicate the bit rate at which the spatial audio parameters have
been quantised. For example, the “spatial parameter status” field may have the

following format.

Field Bits | Description

Spatial Parameter status | x Defines the quantization applied to the metadata.

Example values:

“0" — “raw” IVAS spatial parameters with no encoder quantization
“1" — IVAS spatial parameters quantized at mode / bit rate X

“2" — IVAS spatial parameters quantized at mode / bitrate Y

“z" — IVAS spatial parameters quantized at mode / bit rate Z

Table 3
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From the example of table 3 it may be seen that the value of the “Spatial Parameter
Status” indicates the coding or quantization rate of the spatial audio parameters
contained in the MASA metadata structure. Furthermore, it can be seen that one of
the values of the “Spatial Parameter Status” is reserved to indicate that there has
been no quantization performed on the IVAS spatial audio parameters, in other

words the parameters are in their “raw” state.

Table 4 below depicts how the above “Spatial parameter status” field may be

incorporated into the MASA metadata structure.

Field Bits | Description
Version X Spatial metadata version number.
Spatial Parameter Status | x Quantization rate applied to the TF tile Parameters
Number of directions X Number of sound source directions analysed.
Channel configuration X Channel configuration index.
Reserved X (For example, fill byte alignment if needed.)
TF tile Parameters Given by Table 2 for each TF tile
Table 4

In accordance with embodiments a Metadata Encoder/quantizer such as those
depicted as 111 in Figure 1, 327 in Figure 3 or 421 in Figure 4 may be arranged to
set the above Spatial Parameter Status field of the MASA metadata structure in
accordance with the above examples. For instance, if the Spatial Parameter Status
data field comprises a binary flag then the Metadata Encoder/quantizer can be
arranged to set the state of the flag in accordance with whether the quantisation has
been performed on the metadata of spatial audio parameters. Alternatively, if the
Spatial Parameter Status data field comprises a numerical value then the Metadata
Encoder/quantizer can be arranged to set to a specific value which reflects whether
the spatial audio parameters have been quantised, and if they have been quantised
the actual value may reflect the coding rate to which the parameters have been
quantised. Accordingly, with this particular use of the Spatial Parameter Status data
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field one of the values will be reserved to indicate that the spatial audio parameters

are not quantised.

Furthermore, encoding systems such as those depicted in Figures 1, 3 and 4 can
be arranged to accept a MASA metadata input in which the data fields of the MASA
metadata structure can be parsed in order to at least determine the state of the
spatial audio parameters. More specifically the encoding systems can be arranged
to parse the Spatial Parameter Status field in the MASA metadata structure in order
to determine whether the spatial audio parameters have been quantised. The
Spatial Parameter Status field may therefore be used by the encoder to determine
how the spatial audio parameters are handled. For instance, if the Spatial Parameter
Status field indicates that the spatial audio parameters are in a quantised form then
the encoder may enable a “pass through” mode in which the audio spatial
parameters of the MASA metadata structure are not subjected to metadata
encoding but instead are passed directly along the connection 431 to a transmitted
bitstream 441. This functionality may be enabled in order to avoid re-quantisation of
the spatial audio parameters. However, if the Spatial Parameter Status field
indicates that the spatial audio parameters are in the “raw” unquantized form, then
the encoder may subject spatial audio parameters to metadata encoding such as
that depicted by 421. In such a scenario the Spatial parameter metadata encoder
421 may not only be configured to quantize the spatial audio parameters but also to
change the Spatial Parameter Status field to indicate that the coding rate at which
the spatial audio parameters have been quantized.

Furthermore, an IVAS decoding instance such as 131 in Figure 1 can be arranged
to read the Spatial Parameter Status field in the in the MASA metadata structure in
order to determine whether the spatial audio parameters have been quantised, and
if quantised what quantisation coding rate was used. For instance, the parsing of
the Spatial Parameter filed may take place in the Metadata extractor 137.
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In embodiments, the IVAS decoder 131 can dequantize the spatial audio
parameters via the Metadata extractor 137. In some instances, the decoder may
write out the dequantized spatial audio parameters in the MASA metadata structure
format. In which case, the Metadata extractor 137 may set the Spatial Parameter
Status field to show that the spatial audio parameters are in an unquantized “raw”

state.

In some embodiments the analysis processor 105 may be configured to generate
metadata that describes the energy for each time-frequency analysis interval. This
energy parameter may be a signal energy (e.g., the sum of the energies of the
individual channels) or there may be an energy parameter for each individual audio
signal or audio channel. In further embodiments the analysis processor 105 may be
configured to furthermore determine an importance ranking order of the time-
frequency analysis intervals (in each frame, i.e., metadata block update interval).
Such importance ranking order may also take the form of a priority index in some
embodiments. The importance ranking or priority index information generation may
be based at least on the signal energy in each time-frequency analysis interval.
However, psychoacoustics may further be considered. The intention to include this
type of parameter (signal energy, channel energy, importance ranking, priority
index, or any other suitable parameter) may be to allow analysis of the spatial audio
in the analysis processor 105 using a different filterbank (and particularly a different
filterbank time-frequency resolution) than used in an audio encoder that ingests the
audio format while retaining the capability of the audio encoder to quantize or
otherwise reduce the amount of metadata for transmission based on energy
characteristics observed for each of the time-frequency analysis intervals. In other
words, the audio waveform signal encoding and the metadata quantization can be
maintained separate while allowing for metadata quantization based on selected
audio waveform signal properties even though a different filterbank (TF resolution)

would be used.
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This metadata which describes the energy for each time-frequency analysis interval
may be incorporated into the existing metadata assisted spatial audio parameters
data structure as part of the TF tile Parameters in Table 1. For example, Table 2
may be expanded to include at least one of the following additional metadata fields
shown in Table 5 below.

Field Bits | Description

Energy 8 Energy of the signal (corresponding to the time-frequency
subframe).

Channel energy 8 Energy of the channel (corresponding to the time-frequency
subframe).

Subframe ranking 8 Importance ranking order of time-frequency subframes.

index

Subframe priority 8 Priority value, where a smaller value indicates a higher priority.

index

Table 5

In embodiments the metadata fields may be read at a function in a decoder 131
such as a metadata extractor 137.

With respect to Figure 5 an example electronic device which may be used as the
analysis or synthesis device is shown. The device may be any suitable electronics
device or apparatus. For example, in some embodiments the device 1400 is a
mobile device, user equipment, tablet computer, computer, audio playback

apparatus, etc.

In some embodiments the device 1400 comprises at least one processor or central
processing unit 1407. The processor 1407 can be configured to execute various
program codes such as the methods such as described herein.

In some embodiments the device 1400 comprises a memory 1411. In some
embodiments the at least one processor 1407 is coupled to the memory 1411. The
memory 1411 can be any suitable storage means. In some embodiments the
memory 1411 comprises a program code section for storing program codes
implementable upon the processor 1407. Furthermore, in some embodiments the
memory 1411 can further comprise a stored data section for storing data, for
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example data that has been processed or to be processed in accordance with the
embodiments as described herein. The implemented program code stored within
the program code section and the data stored within the stored data section can be
retrieved by the processor 1407 whenever needed via the memory-processor

coupling.

In some embodiments the device 1400 comprises a user interface 1405. The user
interface 1405 can be coupled in some embodiments to the processor 1407. In some
embodiments the processor 1407 can control the operation of the user interface
1405 and receive inputs from the user interface 1405. In some embodiments the
user interface 1405 can enable a user to input commands to the device 1400, for
example via a keypad. In some embodiments the user interface 1405 can enable
the user to obtain information from the device 1400. For example the user interface
1405 may comprise a display configured to display information from the device 1400
to the user. The user interface 1405 can in some embodiments comprise a touch
screen or touch interface capable of both enabling information to be entered to the
device 1400 and further displaying information to the user of the device 1400. In
some embodiments the user interface 1405 may be the user interface for
communicating with the position determiner as described herein.

In some embodiments the device 1400 comprises an input/output port 1409. The
input/output port 1409 in some embodiments comprises a transceiver. The
transceiver in such embodiments can be coupled to the processor 1407 and
configured to enable a communication with other apparatus or electronic devices,
for example via a wireless communications network. The transceiver or any suitable
transceiver or transmitter and/or receiver means can in some embodiments be
configured to communicate with other electronic devices or apparatus via a wire or

wired coupling.

The transceiver can communicate with further apparatus by any suitable known
communications protocol. For example, in some embodiments the transceiver can

use a suitable universal mobile telecommunications system (UMTS) protocol, a
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wireless local area network (WLAN) protocol such as for example IEEE 802.X, a
suitable short-range radio frequency communication protocol such as Bluetooth, or

infrared data communication pathway (IRDA).

The transceiver input/output port 1409 may be configured to receive the signals and
in some embodiments determine the parameters as described herein by using the
processor 1407 executing suitable code. Furthermore, the device may generate a
suitable downmix signal and parameter output to be transmitted to the synthesis
device.

In some embodiments the device 1400 may be employed as at least part of the
synthesis device. As such the input/output port 1409 may be configured to receive
the downmix signals and in some embodiments the parameters determined at the
capture device or processing device as described herein, and generate a suitable
audio signal format output by using the processor 1407 executing suitable code.
The input/output port 1409 may be coupled to any suitable audio output for example
to a multichannel speaker system and/or headphones (which may be a headtracked
or a non-tracked headphones) or similar.

In general, the various embodiments of the invention may be implemented in
hardware or special purpose circuits, software, logic or any combination thereof.
For example, some aspects may be implemented in hardware, while other aspects
may be implemented in firmware or software which may be executed by a controller,
microprocessor or other computing device, although the invention is not limited
thereto. While various aspects of the invention may be illustrated and described as
block diagrams, flow charts, or using some other pictorial representation, it is well
understood that these blocks, apparatus, systems, techniques or methods
described herein may be implemented in, as non-limiting examples, hardware,
software, firmware, special purpose circuits or logic, general purpose hardware or

controller or other computing devices, or some combination thereof.
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The embodiments of this invention may be implemented by computer software
executable by a data processor of the mobile device, such as in the processor entity,
or by hardware, or by a combination of software and hardware. Further in this regard
it should be noted that any blocks of the logic flow as in the Figures may represent
program steps, or interconnected logic circuits, blocks and functions, or a
combination of program steps and logic circuits, blocks and functions. The software
may be stored on such physical media as memory chips, or memory blocks
implemented within the processor, magnetic media such as hard disk or floppy
disks, and optical media such as for example DVD and the data variants thereof,
CD.

The memory may be of any type suitable to the local technical environment and may
be implemented using any suitable data storage technology, such as
semiconductor-based memory devices, magnetic memory devices and systems,
optical memory devices and systems, fixed memory and removable memory. The
data processors may be of any type suitable to the local technical environment, and
may include one or more of general purpose computers, special purpose computers,
microprocessors, digital signal processors (DSPs), application specific integrated
circuits (ASIC), gate level circuits and processors based on multi-core processor

architecture, as non-limiting examples.

Embodiments of the inventions may be practiced in various components such as
integrated circuit modules. The design of integrated circuits is by and large a highly
automated process. Complex and powerful software tools are available for
converting a logic level design into a semiconductor circuit design ready to be etched

and formed on a semiconductor substrate.

Programs can automatically route conductors and locate components on a
semiconductor chip using well established rules of design as well as libraries of
pre-stored design modules. Once the design for a semiconductor circuit has been
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completed, the resultant design, in a standardized electronic format may be
transmitted to a semiconductor fabrication facility or "fab" for fabrication.

The foregoing description has provided by way of exemplary and non-limiting
examples a full and informative description of the exemplary embodiment of this
invention. However, various modifications and adaptations may become apparent
to those skilled in the relevant arts in view of the foregoing description, when read
in conjunction with the accompanying drawings and the appended claims. However,
all such and similar modifications of the teachings of this invention will still fall within
the scope of this invention as defined in the appended claims.
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CLAIMS:

1. An apparatus comprising means for:

determining whether to quantise spatial audio parameters associated with a
plurality of channel audio signals, wherein the spatial audio parameters are
comprised in a metadata structure;

quantising the spatial audio parameters in accordance with the
determination; and

adding to a data field in the metadata structure an indication as to whether
the spatial audio parameters have been quantised.

2. The apparatus as claimed in Claim 1, wherein the indication is a binary flag
comprised in the data field of the metadata structure, wherein one state of the binary
flag indicates that the spatial audio parameters are quantised and wherein a further
state of the binary flag indicates that the spatial audio parameters have not been
quantised, wherein the means for adding to the data field in the metadata structure
an indication as to whether the spatial audio parameters have been quantised
comprises:

means for changing the state of the binary flag in accordance with the
determination of whether to quantise the spatial audio parameters.

3. The apparatus as claimed in Claim 1, wherein the indication is a variable
comprised in the data filed of the metadata structure, wherein a value of the variable
indicates either that the spatial audio parameters have not been quantised and a
further value indicates that the spatial audio parameters have been quantised to one
of a plurality of coding rates, wherein the means for adding to the data field metadata
structure an indication as to whether the spatial audio parameters have been
quantised comprises means for setting the value of the variable to indicate either:

the spatial audio parameters have not been quantised; or

a coding rate of the plurality of coding rates to which the spatial audio
parameters have been quantised.
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4. The apparatus as claimed in Claims 1 to 3, wherein the spatial audio
parameters are derived on a sub band basis for a time frame associated with the
plurality of channel audio signals, wherein the apparatus further comprises:
means for adding to a further data field of the metadata structure an energy
value of the sub band of the time frame associated with the plurality of channel

audio signals for the time frame.

5. The apparatus as claimed in Claim 4, wherein the energy value of the sub
band of the time frame associated with the plurality of channel audio signals is at
least one of:

an energy value of all channel audio signals in the sub band of the time frame
associated with the plurality of channel audio signals; and

an energy value of a channel audio signal in the sub band of the time frame

associated with the plurality of channel audio signals.

6. The apparatus as claimed in Claim 4 and 5, wherein the apparatus further
comprises:

means for adding to a yet further data field of the metadata structure an
indication of the priority of the sub band of the time frame in relation to a priority of
a further sub band of the time frame, wherein the priority of the sub band and the
priority if the further sub band is dependent the energy value of the sub band and
an energy value of the further sub band respectively.

7. An apparatus comprising means for:

reading from a data field in a metadata structure comprising spatial audio
parameters associated with a plurality of channel audio signals an indication as to
whether the spatial audio parameters have been quantised; and

dequantizing the spatial audio parameters in accordance with the indication.
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8. The apparatus as claimed in Claim 7, wherein the indication is a binary flag
comprised in the data field of the metadata structure, wherein one state of the binary
flag indicates that the spatial audio parameters are quantised and wherein a further
state of the binary flag indicates that the spatial audio parameters have not been
guantised.

9. The apparatus as claimed in Claim 7, wherein the indication is a variable
comprised in the data filed of the metadata structure, wherein a value of the variable
indicates either that the spatial audio parameters have not been quantised and a
further value indicates that the spatial audio parameters have been quantised to one

of a plurality of coding rates.

10. The apparatus as claimed in Claims 7 to 9, wherein the spatial audio
parameters are derived on a sub band basis for a time frame associated with the
plurality of channel audio signals, wherein the apparatus further comprises:

means for reading from a further data field of the metadata structure an energy
value of the sub band of the time frame associated with the plurality of channel audio

signals for the time frame.

11.  The apparatus as claimed in Claim 10, wherein the energy value of the sub
band of the time frame associated with the plurality of channel audio signals is at
least one of:

an energy value of all channel audio signals in the sub band of the time frame
associated with the plurality of channel audio signals; and

an energy value of a channel audio signal in the sub band of the time frame
associated with the plurality of channel audio signals.

12.  The apparatus as claimed in Claim 10 and 11, wherein the apparatus further
comprises:

means for reading from a yet further data field of the metadata structure an
indication of the priority of the sub band of the time frame in relation to a priority of
a further sub band of the time frame, wherein the priority of the sub band and the
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priority if the further sub band is dependent the energy value of the sub band and

an energy value of the further sub band respectively.

13. A method comprising means:

determining whether to quantise spatial audio parameters associated with a
plurality of channel audio signals, wherein the spatial audio parameters are
comprised in a metadata structure;

quantising the spatial audio parameters in accordance with the
determination; and

adding to a data field in the metadata structure an indication as to whether

the spatial audio parameters have been quantised.

14.  The method as claimed in Claim 13, wherein the indication is a binary flag
comprised in the data field of the metadata structure, wherein one state of the binary
flag indicates that the spatial audio parameters are quantised and wherein a further
state of the binary flag indicates that the spatial audio parameters have not been
quantised, wherein adding to the data field in the metadata structure an indication
as to whether the spatial audio parameters have been quantised comprises:
changing the state of the binary flag in accordance with the determination of

whether to quantise the spatial audio parameters.

15. The method as claimed in Claim 13, wherein the indication is a variable
comprised in the data filed of the metadata structure, wherein a value of the variable
indicates either that the spatial audio parameters have not been quantised and a
further value indicates that the spatial audio parameters have been quantised to one
of a plurality of coding rates, wherein the adding to the data field metadata structure
an indication as to whether the spatial audio parameters have been quantised
comprises setting the value of the variable to indicate either:

the spatial audio parameters have not been quantised; or

a coding rate of the plurality of coding rates to which the spatial audio
parameters have been quantised.
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16. The method as claimed in Claims 13 to 15, wherein the spatial audio
parameters are derived on a sub band basis for a time frame associated with the
plurality of channel audio signals, wherein the method further comprises:

adding to a further data field of the metadata structure an energy value of the
sub band of the time frame associated with the plurality of channel audio signals

for the time frame.

17. The method as claimed in Claim 16, wherein the energy value of the sub
band of the time frame associated with the plurality of channel audio signals is at
least one of:

an energy value of all channel audio signals in the sub band of the time frame
associated with the plurality of channel audio signals; and

an energy value of a channel audio signal in the sub band of the time frame

associated with the plurality of channel audio signals.

18. The method as claimed in Claim 16 and 17, wherein the method further
comprises:

adding to a yet further data field of the metadata structure an indication of the
priority of the sub band of the time frame in relation to a priority of a further sub band
of the time frame, wherein the priority of the sub band and the priority if the further
sub band is dependent the energy value of the sub band and an energy value of the
further sub band respectively.

19. A method comprising:

reading from a data field in a metadata structure comprising spatial audio
parameters associated with a plurality of channel audio signals an indication as to
whether the spatial audio parameters have been quantised; and

dequantizing the spatial audio parameters in accordance with the indication.
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20. The method as claimed in Claim 19, wherein the indication is a binary flag
comprised in the data field of the metadata structure, wherein one state of the binary
flag indicates that the spatial audio parameters are quantised and wherein a further
state of the binary flag indicates that the spatial audio parameters have not been
guantised.

21.  The method as claimed in Claim 19, wherein the indication is a variable
comprised in the data filed of the metadata structure, wherein a value of the variable
indicates either that the spatial audio parameters have not been quantised and a
further value indicates that the spatial audio parameters have been quantised to one

of a plurality of coding rates.

22. The method as claimed in Claims 19 to 21, wherein the spatial audio
parameters are derived on a sub band basis for a time frame associated with the
plurality of channel audio signals, wherein the method further comprises:

means for reading from a further data field of the metadata structure an energy
value of the sub band of the time frame associated with the plurality of channel audio

signals for the time frame.

23. The method as claimed in Claim 22, wherein the energy value of the sub
band of the time frame associated with the plurality of channel audio signals is at
least one of:

an energy value of all channel audio signals in the sub band of the time frame
associated with the plurality of channel audio signals; and

an energy value of a channel audio signal in the sub band of the time frame
associated with the plurality of channel audio signals.

24. The method as claimed in Claim 22 and 23, wherein the method further
comprises:

reading from a yet further data field of the metadata structure an indication of
the priority of the sub band of the time frame in relation to a priority of a further sub
band of the time frame, wherein the priority of the sub band and the priority if the
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further sub band is dependent the energy value of the sub band and an energy value
of the further sub band respectively.
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