Doc# OMA-STI-2005-0046-Ranges-for-VBR-for-Audio-Codecs.doc[image: image2.jpg]"sOMaQa

Open Mobile Alliance




Change Request

Doc# OMA-STI-2005-0046-Ranges-for-VBR-for-Audio-Codecs.doc
Change Request



Change Request

	Title:
	Variable Ranges for Audio Codecs
	 FORMCHECKBOX 
 Public       FORMCHECKBOX 
 OMA Confidential

	To:
	BAC-STI

	Doc to Change:
	OMA-STI-V1_0-20050209-D

	Submission Date:
	7 Apr 2005

	Classification:
	 FORMCHECKBOX 
 0: New Functionality
 FORMCHECKBOX 
 1: Major Change
 FORMCHECKBOX 
 2: Bug Fix
 FORMCHECKBOX 
 3: Clerical

	Source:
	Andre Bertrand, VoiceAge Networks, andre.bertrand@voiceagenetworks.com

	Replaces:
	n/a


1 Reason for Change

With the current STI 1.0 specification, there is no direct or standardized way of specifying a range of bit rates when the variable bit rates encoding method is used for certain audio codecs such as EVRC and QCELP. This CR proposes a way to specify a range of bit rates.
This CR is related to Consistency Review report #013.

2 Impact on Backward Compatibility

N/A
3 Impact on Other Specifications

N/A
4 Intellectual Property Rights

Members and their Affiliates (collectively, "Members") agree to use their reasonable endeavours to inform timely the Open Mobile Alliance of Essential IPR as they become aware that the Essential IPR is related to the prepared or published Specification.  This obligation does not imply an obligation on Members to conduct IPR searches.  This duty is contained in the Open Mobile Alliance application form to which each Member's attention is drawn.  Members shall submit to the General Manager of Operations of OMA the IPR Statement and the IPR Licensing Declaration.  These forms are available from OMA or online at the OMA website at www.openmobilealliance.org.

5 Recommendation

VoiceAge Networks recommends that the STI group accepts the proposed changes..

6 Detailed Change Proposal

For the QCELP codec, the following variable bit rate ranges are possible:
· 1/8 to 1/4

· 1/8 to 1/2

· 1/8 to full

· 1/4 to 1/2

· 1/4 to full

· 1/2 to full

For the EVRC codec, the following variable bit rate ranges are possible:

· 1/8 to 1/2
· 1/8 to full

· 1/2 to full

The proposal is to add a parameter called “minBitRate” to the audio and the videoAudio structures.  The current parameter “bitRate” serves as the fixed bit rate or the maximum bit rate when the encoding method VBR is used.
The following tables show how the minBitRate and bitRate parameters would be used within an STI request to specify the ranges for the QCELP and EVRC codecs respectively.

	QCELP 

Variable Bit Rate Ranges
	Note 1
	
	Note 2

	
	minBitRate
	bitRate
	
	minBitRate
	bitRate

	1/8 to 1/4
	1000
	2700
	
	1600
	3200

	1/8 to 1/2
	1000
	6200
	
	1600
	6800

	1/8 to full
	1000
	13300
	
	1600
	14000

	1/4 to 1/2
	2700
	6200
	
	3200
	6800

	1/4 to full
	2700
	13300
	
	3200
	14000

	1/2 to full
	6200
	13300
	
	6800
	14000


	EVRC 

Variable Bit Rate Ranges
	Note 1
	
	Note 2

	
	minBitRate
	bitRate
	
	minBitRate
	bitRate

	1/8 to 1/2
	800
	4000
	
	1200
	4400

	1/8 to full
	800
	8550
	
	1200
	9200

	1/2 to full
	4000
	8550
	
	4400
	9200


Note 1: resulting bit rate of the codec
Note 2: resulting bit rate of the audio file (includes the padding and the mode selection byte)

Both are used in the industry to describe the codec modes.
CHANGES TO THE SPECIFICATION:
The minBitRate is added to the audio and videoAudio structures as can be seen in Table 7 from section 5.2.6.2.
Table 7: Transcoding Parameters - Detailed Structure

	No.
	Parent
	Name
	Type
	Units/ Possible Values
	Mandatory/

Optional
	Value Constraints 
	Description

	1. 
	
	transcodingParams
	
	
	Optional

(0..1)
	
	The transcoding parameters. When a predefined Profile is specified and this tag appears, the values specified within this tag override the ones in the Profile.

The transcodingParams element SHALL contain at most one of the elements audio / video / image / text / multipart. 

	

	2. 
	transcodingParams
	audio
	
	
	Optional

(0..1)

(These elements are mutually exclusive)


	
	The audio transcoding parameters.  

	3. 
	transcodingParams
	image
	
	
	
	
	The image transcoding parameters (also graphics).

	4. 
	transcodingParams
	video
	
	
	
	
	The video transcoding parameters.

	5. 
	transcodingParams
	text
	
	
	
	
	The text transcoding parameters.

	6. 
	transcodingParams
	multipart
	
	
	
	
	The multipart transcoding parameters.

	7. 
	transcodingParams
	sizeLimit
	unboundedLong
	In bytes
	Optional

(0..1)
	Maximum
	The limit of the file sizes for the Transcoding Request or the Transcoding Job. 

See section ‎5.1.7.6 for details about the usage of the sizeLimit parameters.

	8. 
	transcodingParams
	applicationSizeLimit
	unboundedLong
	In bytes
	Optional

(0..1)
	Maximum
	See section ‎5.1.7.6 for details about the usage of the sizeLimit and applicationSizeLimit parameters.

	9. 
	transcodingParams
	extensionData
	
	
	Optional 

(0..1)
	
	Proprietary extension data. 

	

	10. 
	extensionData
	property
	
	
	Optional

(0..n)
	
	Proprietary extension parameters.

All extension parameters SHALL be defined between the Application Platform and the Transcoding Platform. If the Transcoding Platform does not recognize an extensionData parameter’s value it SHALL ignore the parameter and include a warning in the response.

Note that these parameters can also include references to external data structure or an attachment.

	

	11. 
	audio
	contentType
	Token
	According to the content types naming (see section ‎5.2.4)
	Optional

(0..1)
	Exact
	The requested content type for the target (see section 5.2.4.1). 

	12. 
	audio
	contentTypeParams
	
	
	Optional

(0..1)
	Exact
	Specific content type parameters (see section 5.2.4.2) 

	13. 
	audio
	sizeLimit  
	unboundedLong
	In bytes
	Optional

(0..1)
	Maximum
	Size limit for the audio. 

See section ‎5.1.7.6 for details about the usage of the sizeLimit parameters.

	14. 
	audio
	transformations


	
	
	Optional (0..1)
	
	The transformations that the content should go through.

	15. 
	audio
	extensionData
	
	
	Optional 

(0..1)
	
	Proprietary extension data. 

	16. 
	audio
	codec
	Token
	
	Optional (0..1)
	Exact
	See section 5.2.4.3

	17. 
	audio
	codecParams
	
	
	Optional (0..1)
	Exact
	See section 5.2.4.4

	18. 
	audio
	minBitRate
	nonNegativeInt
	In bps
	Optional

(0..1)
	Desired+minimum
	The lower part of a range of bit rates when Variable Bit Rate (VBR) is used.  Please see Appendix X for a description of the relationship between minBitRate, bitRate, and encoding-method.

	19. 
	audio
	bitRate
	nonNegativeInt
	In bps
	Optional

(0..1)
	Desired+maximum
	The desired bit-rate. Restricted by the codec

	20. 
	audio
	samplingRate
	nonNegativeInt
	In Hz
	Optional

(0..1)
	Desired+maximum 
	The desired sampling rate. Restricted by the codec

	21. 
	audio
	samplingResolution
	nonNegativeInt
	In bits per sample
	Optional

(0..1)
	Desired+maximum
	The desired sampling resolution. Restricted by the codec

	22. 
	audio 
	channels
	Token
	“Mono”, “Stereo”, “DualMono”, “IntensityStereo”
	Optional

(0..1)
	Exact
	

	23. 
	audio
	synthetic
	
	
	Optional

(0..1)
	
	Synthetic audio related parameters.

	

	24. 
	synthetic
	channelToUse
	nonNegativeInt
	
	Optional

(0..1)
	Exact
	Number of the input channel to be used in case the output contains only one channel.

	25. 
	synthetic
	channelsPriority
	Token
	
	Optional

(0..1)
	Exact
	A comma separated permutation of the channels, represting the priority of the channels, from the most important to the least important. White spaces are not allowed.

	26. 
	synthetic
	instrument
	nonNegativeInt
	
	Optional

(0..1)
	Exact
	The instrument to use, when transcoding to midi. Irrelevant for other formats. 

	

	27. 
	contentTypeParams
	property
	
	
	Optional

(0..n)
	
	For the name and value of the content type parameters (see section 5.2.4.2).

	

	28. 
	codecParams
	property
	
	
	Optional

(0..n)
	
	For the name and value of the codec parameters (see section 5.2.4.4).

	

	29. 
	transformations
	transformation
	
	
	Optional

(0..n)
	
	For a list of standard transformations see section 5.2.5.

	

	30. 
	transformation
	type
	Token
	According to the Transformations naming (see section ‎5.2.5)
	Mandatory

(1..1)
	Exact
	Type of transformation

	31. 
	transformation
	attributes
	
	
	Optional

(0..1)
	
	The attributes of the transformation. Standard transformations SHALL support only those attributes that are listed in section ‎5.2.5.

	32. 
	transformation
	order
	nonNegativeInt
	
	Optional

(0..1)
	
	In the case of multiple transformations of the same media object – the transformations that do include an order value SHOULD be performed by order of this value (starting with lower order values). The order of transformations with the same order value is undefined. So is the order of transformations that do not specify their order. In these cases the Transcoding Platform MAY choose the order as it sees best.

	

	33. 
	attributes
	property
	
	
	Optional

(0..n)
	
	For a list of supported attributes and their corresponding values for standard transformations see section ‎5.2.5.

	

	34. 
	property
	name
	Token
	
	Mandatory

(1..1)
	
	

	35. 
	property
	value
	String
	
	Optional

(0..1)
	
	

	

	36. 
	image
	contentType
	Token
	According to the content types naming (see section ‎5.2.4)
	Optional

(0..1)
	Exact
	The requested content type for the target (see section 5.2.4.1). 

	37. 
	image
	contentTypeParams
	
	
	Optional

(0..1)
	Exact
	Specific content type parameters (e.g. Codec). See section 5.2.4.2.

	38. 
	image
	sizeLimit
	unboundedLong
	In bytes
	Optional

(0..1)
	Maximum
	Size limit for the image.

See section ‎5.1.7.6 for details about the usage of the sizeLimit parameters.

	39. 
	image
	transformations


	
	
	Optional (0..1)
	
	The transformations that the content should go through.

	40. 
	image
	extensionData
	
	
	Optional 

(0..1)
	
	Proprietary extension data. 

	41. 
	image
	codec
	Token
	
	Optional (0..1)
	Exact
	See section 5.2.4.3

	42. 
	image
	codecParams
	
	
	Optional (0..1)
	Exact
	See section 5.2.4.4

	43. 
	image
	colorScheme
	
	
	Optional

(0..1)
	Exact
	The desired color scheme

	44. 
	image
	width
	nonNegativeInt
	In pixels
	Optional

(0..1)
	Desired+Maximum
	The target width.

The default is the original width.

	45. 
	image
	height
	nonNegativeInt
	In pixels
	Optional

(0..1)
	Desired+Maximum 
	The target height.

The default is the original height.

	46. 
	image
	resizeDirective
	Token
	“AspectRatio”, “Crop”, “Stretch”
	Optional

(0..1)
	Exact.
	AspectRatio - Maintain the aspect ratio when resizing. This might override one of the image’s width/height parameters. 

Note that this directive can be complemented with the FrameFill transformation (see Table 6)
Crop – Applicable when shrinking. Take the image’s central rectangle. 

Stretch – Fit the entire image into the new dimensions.

The default is AspectRatio. 

	47. 
	image
	upsizeAllowed
	Boolean
	
	Optional

(0..1)
	Exact
	For cases where the source media is smaller (in resolution) than the target, this parameter specifies whether upsizing is allowed or not.  If true, the resizeDirective SHALL be considered for the upsizing (AspectRatio or Stretch).   If false, the target width and height parameters SHALL be ignored.

Default is false.

	

	48. 
	colorScheme
	scheme
	Token
	“True”,

“PaletteColor”

“PaletteGrey”
	Mandatory

(1..1)
	Exact
	

	49. 
	colorScheme
	depth
	nonNegativeInt
	
	Mandatory

(1..1)
	Exact
	If Scheme is “True”: number of bits per pixel

If Scheme is “Palette…”: maximum number of colors in palette

	

	50. 
	video
	contentType
	Token
	According to the content types naming (see section ‎5.2.4)
	Optional

(0..1)
	Exact
	The requested content type for the target (see section 5.2.4.1).

	51. 
	video
	contentTypeParams
	
	
	Optional

(0..1)
	Exact
	Specific content type parameters (e.g. Codec). See section 5.2.4.2.

	52. 
	video
	sizeLimit
	unboundedLong
	In bytes
	Optional

(0..1)
	Maximum
	Size limit for the video.

See section ‎5.1.7.6 for details about the usage of the sizeLimit parameters. 

	53. 
	video
	transformations


	
	
	Optional (0..1)
	
	The transformations that the content should go through.


	54. 
	video
	extensionData
	
	
	Optional 

(0..1)
	
	Proprietary extension data. 

	55. 
	video
	videoVisual
	
	
	Optional

(0..1)
	
	Video visual parameters.

	56. 
	video
	videoAudio  


	
	
	Optional

(0..1)
	
	Video Audio parameters.

	

	57. 
	videoVisual
	codec
	Token
	
	Optional (0..1)
	Exact
	See section 5.2.4.3

	58. 
	videoVisual
	codecParams
	
	
	Optional (0..1)
	Exact
	See section 5.2.4.4

	59. 
	videoVisual
	sizeLimit
	unboundedLong
	In bytes
	Optional

(0..1)
	Maximum
	Size limit for the video’s visual part.

Value 0 means remove the visual part. 

See section ‎5.1.7.6 for details about the usage of the sizeLimit parameters.

	60. 
	videoVisual
	width


	nonNegativeInt
	In pixels
	Optional

(0..1)
	Desired+Maximum
	Target maximum video width

	61. 
	videoVisual
	height
	nonNegativeInt
	In pixels
	Optional

(0..1)
	Desired+Maximum
	Target video height

	62. 
	videoVisual
	frameRate
	Float
	In frames per second
	Optional

(0..1)
	Maximum
	The maximum frame rate. Sub 1 fps and non-rounded values are enabled.

	63. 
	videoVisual
	bitRate
	nonNegativeInt
	In bps
	Optional

(0..1)
	Maximum
	The target maximum bit rate.

	64. 
	videoVisual
	resizeDirective
	Token
	“AspectRatio”, “Crop”, “Stretch”
	Optional

(0..1)
	Exact.
	AspectRatio - Maintain the aspect ratio when resizing. This might override one of the image’s width/height parameters. 

Note that this directive can be complemented with the FrameFill transformation (see Table 6)
Crop – Applicable when shrinking. Take the image’s central rectangle. 

Stretch – Fit the entire image into the new dimensions.

The default is AspectRatio. 

	65. 
	videoVisual
	upsizeAllowed
	Boolean
	
	Optional

(0..1)
	Exact
	For cases where the source media is smaller (in resolution) than the target, this parameter specifies whether upsizing is allowed or not.  If true, the resizeDirective SHALL be considered for the upsizing (AspectRatio or Stretch).   If false, the target width and height parameters SHALL be ignored.

Default is false.

	66. 
	videoVisual
	transformations


	
	
	Optional (0..1)
	
	The transformations that the content should go through.

	

	67. 
	videoAudio
	codec
	Token
	
	Optional (0..1)
	Exact
	See section 5.2.4.3

	68. 
	videoAudio
	codecParams
	
	
	Optional (0..1)
	Exact
	See section 5.2.4.4

	69. 
	videoAudio
	sizeLimit
	unboundedLong
	In bytes
	Optional

(0..1)
	Maximum
	Size limit for the video’s audible part.

See section ‎5.1.7.6 for details about the usage of the sizeLimit parameters.

Value 0 means remove the audible part. 

	70. 
	videoAudio
	minBitRate
	nonNegativeInt
	In bps
	Optional

(0..1)
	Desired+minimum
	The lower part of a range of bit rates when Variable Bit Rate (VBR) is used.  Please see Appendix X for a description of the relationship between minBitRate, bitRate, and encoding-method.

	71. 
	videoAudio
	bitRate
	nonNegativeInt
	In bps
	Optional

(0..1)
	Desired+maximum
	The maximum bit-rate. Restricted by the codec

	72. 
	videoAudio
	samplingRate
	nonNegativeInt
	In Hz
	Optional

(0..1)
	Desired+maximum 
	The desired sampling rate. Restricted by the codec

	73. 
	videoAudio
	samplingResolution
	nonNegativeInt
	In bits per sample
	Optional

(0..1)
	Desired+maximum
	The desired sampling resolution. Restricted by the codec

	74. 
	videoAudio 
	channels
	Token
	“Mono”, “Stereo”, “DualMono”, “IntensityStereo”
	Optional

(0..1)
	Exact
	

	75. 
	videoAudio
	transformations


	
	
	Optional (0..1)
	
	The transformations that the content should go through.

	

	76. 
	text
	contentType
	Token
	According to the content types naming (see section ‎5.2.4)
	Optional

(0..1)
	Exact
	The requested content type for the target (see section 5.2.4.1).

	77. 
	text
	contentTypeParams
	
	
	Optional

(0..1)
	Exact
	Specific content type parameters (see section 5.2.4.2).

	78. 
	text
	sizeLimit
	unboundLong
	In bytes
	Optional

(0..1)
	Maximum
	Size limit for the text part.

See section ‎5.1.7.6 for details about the usage of the sizeLimit parameters.

	79. 
	text
	transformations


	
	
	Optional (0..1)
	
	The transformations that the content should go through.

	80. 
	text
	extensionData
	
	
	Optional 

(0..1)
	
	Proprietary extension data. 

	

	81. 
	multipart
	contentType
	Token
	According to the content types naming (see section ‎5.2.4)
	Optional

(0..1)
	Exact
	The requested content type for the target (see section 5.2.4.1). 

	82. 
	multipart
	contentTypeParams
	
	
	Optional

(0..1)
	Exact
	Specific content type parameters (see section 5.2.4.2).

	83. 
	multipart
	sizeLimit


	unboundedLong
	In bytes
	Optional

(0..1)
	Maximum
	Size limit for the whole multipart.

See section ‎5.1.7.6 for details about the usage of the sizeLimit parameters.

	84. 
	multipart
	transformations


	
	
	Optional (0..1)
	
	The transformations that the content should go through.

	85. 
	multipart
	extensionData
	
	
	Optional 

(0..1)
	
	Proprietary extension data. 

	86. 
	multipart
	presentation


	
	
	Optional

(0..1)
	
	Parameters for the target presentation.

	87. 
	multipart
	audio
	
	
	Optional 

(0..1)
	
	Audio transcoding parameters for all audio parts of the multipart.

	88. 
	multipart
	image
	
	
	Optional 

(0..1)
	
	Image transcoding parameters for all image parts of the multipart.

	89. 
	multipart
	video
	
	
	Optional 

(0..1)
	
	Video transcoding parameters for all video parts of the multipart.

	90. 
	multipart
	text
	
	
	Optional

(0..1)
	
	Text transcoding parameters for all text parts of the multipart.

	

	91. 
	presentation
	contentType
	Token
	According to the content types naming (see section ‎5.2.4), or “none” 
	Optional

(0..1)
	Exact
	The requested content type for the target (see section 5.2.4.1).  

“none” will remove the presentation.

	92. 
	presentation
	contentTypeParams
	
	
	Optional

(0..1)
	Exact
	Specific content type parameters (see section 5.2.4.2).

	93. 
	presentation
	template
	anyURI
	
	Optional

(0..1)
	
	Template for presentation to be used in case of presentation format change. Used as a complement to the existing presentation or may replace it based on policies.

This is either a URI pointing to an external storage, or a content ID of the attachment

	94. 
	presentation
	layout
	Token
	“Portrait”,

“Landscape”
	Optional

(0..1)
	Exact
	Target layout. Precedence:

1) Presentation Layout,

2) Layout inside Presentation Template

3) Layout of the source input presentation file.

4) Default: Portrait.


A new appendix should be added with the following information:
APPENDIX X (number to be given by specification editor)
This table shows the relationship between the encoding-method codec parameter and the minBitRate and bitRate parameters.
Table Y – encoding-method/minBitRate/bitRate Relationship

	INPUT
	RESULT

	encoding-method
	minBitRate
	bitRate
	encoding-method
	Range or Value
	Note

	Not specified
	Not specified
	Specified
	FBR (or CBR)
	N/A
	

	Not specified
	Specified
	Specified
	VBR
	minBitRate to bitRate
	

	Not specified
	Not specified
	Not specified
	Default 
	Default
	1

	Not specified
	Specified
	Not specified
	VBR
	minBitRate to full
	2

	
	
	
	
	
	

	VBR
	Not specified
	Specified
	VBR
	lowest bit rate to bitRate
	3

	VBR
	Not specified
	Not specified
	VBR
	lowest to full 
	2,3

	VBR
	Specified
	Not specified
	VBR
	minBitRate to full
	2

	VBR
	Specified
	Specified
	VBR
	minBitRate to bitRate
	

	
	
	
	
	
	

	FBR
	Not specified
	Specified
	FBR
	N/A
	

	FBR
	Not specified
	Not specified
	FBR
	Default
	1

	FBR
	Specified
	Not specified
	FBR
	Default
	1,4

	FBR
	Specified
	Specified
	FBR
	bitRate
	4


1) Implementation-specific
2) full or implementation-specific 
3) lowest or implementation-specific

4) minBitRate ignored

NOTE:

If this CR is accepted, some of the UML diagrams (figure 9, 13, 14) will need to be modified to reflect the addition of the new minBitRate parameter.  Some of the examples in the appendices will also need to be updated.

CHANGES TO THE XSD:

The changes to the XSD are as follows (only the audio and videoAudio structures are shown):

- <!-- 
 The AUDIO madia data type. 
  --> [image: image1.png]



- <xsd:complexType name="Audio">
- <xsd:annotation>
  <xsd:documentation xml:lang="en">Contains audio-specific transcoding params data.</xsd:documentation> 

  </xsd:annotation>
- <xsd:complexContent>
- <xsd:extension base="sti_xsd:Media">
- <xsd:sequence>
  <xsd:element name="codec" type="xsd:token" minOccurs="0" maxOccurs="1" /> 

  <xsd:element name="codecParams" type="sti_xsd:Properties" minOccurs="0" maxOccurs="1" /> 

  <xsd:element name="minBitRate" type="sti_xsd:nonNegativeInt" minOccurs="0" maxOccurs="1" /> 

  <xsd:element name="bitRate" type="sti_xsd:nonNegativeInt" minOccurs="0" maxOccurs="1" /> 

  <xsd:element name="samplingRate" type="sti_xsd:nonNegativeInt" minOccurs="0" maxOccurs="1" /> 

  <xsd:element name="samplingResolution" type="sti_xsd:nonNegativeInt" minOccurs="0" maxOccurs="1" /> 

  <xsd:element name="channels" type="xsd:token" minOccurs="0" maxOccurs="1" /> 

- <xsd:element name="synthetic" minOccurs="0" maxOccurs="1">
- <xsd:complexType>
- <xsd:sequence>
  <xsd:element name="channelToUse" type="sti_xsd:nonNegativeInt" minOccurs="0" maxOccurs="1" /> 

  <xsd:element name="channelsPriority" type="xsd:token" minOccurs="0" maxOccurs="1" /> 

  <xsd:element name="instrument" type="sti_xsd:nonNegativeInt" minOccurs="0" maxOccurs="1" /> 

  </xsd:sequence>
  </xsd:complexType>
  </xsd:element>
  </xsd:sequence>
  </xsd:extension>
  </xsd:complexContent>
  </xsd:complexType>
- <xsd:element name="videoAudio" minOccurs="0" maxOccurs="1">
- <xsd:complexType>
- <xsd:annotation>
  <xsd:documentation xml:lang="en">Contains transcoding params data specific to the audio part of a video.</xsd:documentation> 

  </xsd:annotation>
- <xsd:sequence>
  <xsd:element name="codec" type="xsd:token" minOccurs="0" maxOccurs="1" /> 

  <xsd:element name="codecParams" type="sti_xsd:Properties" minOccurs="0" maxOccurs="1" /> 

  <xsd:element name="sizeLimit" type="sti_xsd:unboundedLong" minOccurs="0" maxOccurs="1" /> 

  <xsd:element name="minBitRate" type="sti_xsd:nonNegativeInt" minOccurs="0" maxOccurs="1" /> 

  <xsd:element name="bitRate" type="sti_xsd:nonNegativeInt" minOccurs="0" maxOccurs="1" /> 

  <xsd:element name="samplingRate" type="sti_xsd:nonNegativeInt" minOccurs="0" maxOccurs="1" /> 

  <xsd:element name="samplingResolution" type="sti_xsd:nonNegativeInt" minOccurs="0" maxOccurs="1" /> 

  <xsd:element name="channels" type="xsd:token" minOccurs="0" maxOccurs="1" /> 

  <xsd:element name="transformations" type="sti_xsd:Transformations" minOccurs="0" maxOccurs="1" /> 

  </xsd:sequence>
  </xsd:complexType>
  </xsd:element>
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