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1 Introduction

This input contribution summarizes the activity regarding transportation and control of the media delivery issues of MPEG-21 Digital Item Adaptation (DIA) descriptions. In [1] a delivery approach using IETF (Internet Engineering Task Force) protocols like Real-time Transport Protocol (RTP) [7] and Session Description Protocol next generation (SDPng) [2] was presented. Relevant IETF standards are described which could be used for transporting DIA descriptions. It also provides a comparison of SDPng and MPEG-21 DIA with regard to  mechanisms to describe terminal capabilities and network characteristics. However, no further conclusions were drawn during the 69th MPEG meeting when this input contribution was presented.

In the future it is very important to reach interoperability between the IETF approaches and the MPEG-21 DIA efforts for harmonization of multimedia streaming and adaptation. Therefore, the goal of this input contribution is twofold. Firstly, we present the current status of the SDPng development [2] within IETF and possible harmonisation approaches with MPEG-21 DIA [3]. And secondly, we provide further recommendations to MPEG how MPEG-21 DIA can be extended in order to be compliant with the IETF development. As such, we propose some extensions to the MPEG-21 DIA tools as well as a proposal about the next steps towards interoperable adaptive multimedia communication.

The remainder of this contribution is organized as follows. Section 2 provides the current status of the SDPng development. Section 3 describes a practical approach for MPEG-21 DIA application with SDPng. Proposed extensions to MPEG-21 DIA as well as possible future directions are presented in Section 4 and Section 5 concludes this input contribution.

2 Session Description Protocol next generation (SDPng)

SDPng is a successor of the Session Description Protocol (SDP) and is designed to be modular, flexible and easily extensible (unlike its predecessor SDP). With using SDPng, it should be able to express more complex and thus richer media features and scenarios than SDP, including support for Quality of Service (QoS), security support for media transfer, etc through extensions to the baseline SDPng standard. Therefore, in principle it would be possible to also apply MPEG-21 DIA descriptions to support a flexible setup for any kind of media types and configurations.

The SDPng description model is based on configuration information provided by the RTP and applies as a description language, the Extensible Markup Language (XML). SDPng consists of the following description sections:

· Capabilities - provides a list of individual capabilities, e.g., audio or video codecs and their parameter specification as the application can present them.

· Definitions - provides  a set of fixed parameters, which are not negotiable. These are used in association with configurable parameters to set-up valid media streams, e.g., transfer protocol - RTP, IP addresses, ports, etc.

· Configurations - provides application-specific associations between Capabilities and Definitions in form of alternative configurations by referencing Capabilities and Definitions sections. Alternatively, the inputs of the Capabilities and the Definitions sections can be described directly in the Configurations section omitting the Capabilities and Definitions sections and defining only the so called actual configurations [2]. SDPng can support potential and actual configurations. At session establishment, applications can negotiate mutually supportable capabilities, from which only those are picked that fit the requirements of all the session participants and are used to build the actual configuration of the session.

· Constraints - provides constraints on combinations of configurations. This component is currently not fully specified. As a novel concept of this document, we propose to use the Constraints section to define virtual devices with more restricted capabilities as those defined in the global Capabilities and Configurations section, e.g. a virtual display (i.e., a window within the actual display).

· Information - provides additional meta-information on sessions and individual components of the session (e.g. multimedia streams). This section is also not fully specified in [2]. Within the scope of this document, we propose to specify how to define meta-information facilitating MPEG bitstream management and adaptation.

Currently, the SDPng base specification is under standardisation at IETF. The intension is to bring the current textual format of SDP into a better structured format based on XML [10]. Further specifications will target application specific extensions of this base specification, e.g. rtp-package, audio-package, video-package, etc. which is an opportunaty for MPEG and other consortia to standardize additional packages for specific application domains. The current state of SDPng does not define specific structures for the additional application specific packages, nevertheless the proposed harmonisation of MPEG-21 DIA with SDPng can be used as an example contribution on how to produce such a package.

3 Harmonisation of SDPng and MPEG-21 DIA descriptions

MPEG-21 DIA specifies the syntax and semantics of tools (normative description formats) that may be used to assist the adaptation of Digital Items. Users can use the tools to satisfy transmission, storage and consumption constraints, as well as Quality of Service management. MPEG-21 DIA specifies tools to describe:

· the Usage Environment Description (UED) including user characteristics, terminal capabilities, network characteristics and natural environment characteristics;

· the high-level syntax of a binary media resource;

· the relationship between Quality of Service constraints, feasible adaptation operations satisfying these constraints and associated media resource qualities that result from adaptation;

· limitation and optimization constraints on adaptations;

· metadata adaptation hint information;

· configuration-state information of a Digital Item; and

· information required for the configuration of an adaptation engine.

All these tools are specified using XML format. The descriptions define several system characteristics that are similar to the SDPng descriptions with respect to capabilities information, performance constraints and meta-information about adaptation facilities.

In this section, we describe how to apply the codec capabilities tool from the MPEG-21 Usage Environment Description (UED) tools to express en-/decoding capabilities of the distributed multimedia system in SDPng (cf. Section 3.1). Additionally, terminal and network specific constraints applied to these capabilities are expressed via UED’s terminal capability and network characteristic tools (cf. Section 3.2). Furthermore, the information about adaptation facilities is expressed via Bitstream Syntax Description (BSD) tools providing the high-level syntax of a binary media resource and its related tools (cf. Section 3.3).

3.1 Expressing en-/decoding capabilities

The example below depicts our proposed integration of MPEG-21 DIA codec capability elements within the <cap> element of SDPng. For SDPng syntax, see [2].

<cap>

<sdpng-dia:mpeg21-DIA-definition>

 <sdpng-dia:MPEG21-DIA>

  <m21-dia:UsageEnvironmentProperty xsi:type="m21-dia:TerminalsType">

   <m21-dia:Terminal>

    <m21-dia:TerminalCapability 

       xsi:type="m21-dia:CodecCapabilitiesType">

<!-- Audio capabilities definition -->

      <m21-dia:Decoding xsi:type="m21-dia:AudioCapabilitiesType">

       <m21-dia:Format   

         href="urn:mpeg:mpeg7:cs:AudioCodingFormatCS:2001:5.8.1">

          <mpeg7:Name xml:lang="en">

            MPEG-4 Mobile Audio Internetworking Profile @ Level 1  

          </mpeg7:Name>

       </m21-dia:Format>

       <m21-dia:Format 

         href="urn:mpeg:mpeg7:cs:AudioCodingFormatCS:2001:4.4">

          <mpeg7:Name xml:lang="en">

            MP3

          </mpeg7:Name>

       </m21-dia:Format>

      </m21-dia:Decoding>

<!-- End of audio capabilities definition -->

<!-- ************************************ -->

<!-- Video capabilities definition -->

      <m21-dia:Decoding xsi:type="m21-dia:VideoCapabilitiesType">

       <m21-dia:Format

         href="urn:mpeg:mpeg7:cs:VisualFileFormatCS:2001:7">

          <mpeg7:Name xml:lang="en">

           H261

          </mpeg7:Name>

       </m21-dia:Format>

       <m21-dia:Format 

         href="urn:mpeg:mpeg7:cs:VisualFileFormatCS:2001:8">

          <mpeg7:Name xml:lang="en">

            H263

          </mpeg7:Name>

       </m21-dia:Format>

      </m21-dia:Decoding>

<!-- End of video capabilities definition -->

    </m21-dia:TerminalCapability>

   </m21-dia:Terminal>

  </m21-dia:UsageEnvironmentProperty>

 </sdpng-dia:MPEG21-DIA>

</sdpng-dia:mpeg21-DIA-definition>

</cap>

The prefixes “sdpng-dia”, “m21-dia” and “mpeg7” indicate a different namespace than the original SDPng XML schema namespaces, namely the elements belonging to the SDPng/MPEG integration schema and to the different MPEG schemas. The elements <sdpng-dia:mpeg21-DIA-definition>; <sdpng-dia:MPEG21-DIA>; <m21-dia:UsageEnvironmentProperty>; <m21-dia:Terminal> and <m21-dia:TerminalCapability> build a container for codec descriptions and other negotiable capabilities of the terminal supportable via MPEG-21 UED. Extensive examples can be found in the Appendix A and B of [3].

The codec definition itself can take place using three different containers that indicate for what function the respective codec definition is applied:

· <m21-dia:Decoding> - describes the decoding capabilities of the terminal

· <m21-dia:Encoding> - describes the encoding capabilities of the terminal

· <m21-dia:DecodingEncoding> - describes that the capabilities for this specification are used both for decoding and encoding.

Note, that only the definitions <m21-dia:Decoding> and <m21-dia:Encoding> belong to the MPEG-21 DIA standard definition of usage environments. The definition <m21-dia:DecodingEncoding> is a new proposal of this input contribution that shall enhance the UED definition of MPEG-21 DIA (cf. Section 4). One reason for introducing this new element in the MPEG-21 DIA UED specification is to optimize the size of the documents where codec definitions are applied to specify symmetric bi-directional streams, i.e. instead of using two definitions (<m21-dia:Decoding> and <m21-dia:Encoding>) for one and the same codec. Additionally, <m21-dia:DecodingEncoding> is applied to achieve harmonization with SDPng definitions for simultaneous sending and receiving of media streams. Therefore, the MPEG-21 DIA definitions “Decoding”, “Encoding” and “DecodingEncoding” correspond to the SDPng definitions for only receiving, only sending and simultaneously sending and receiving of media streams. We consider the definition of “DecodingEncoding” as a correspondence of “send-receive” using the example of Voice over IP (VoIP) application, where the involved communication peers “encode and send” and “receive and decode”.

3.2 Expressing terminal and network specific constraints

SDPng currently specifies only a container for the constraints information. We propose the usage of MPEG-21 DIA elements specified over the abstract type “DIADescriptionType”, belonging to the MPEG-21 DIA UED for describing terminal and network constraints. These constraints can be applied at different levels of abstraction (e.g., single media definitions specified with <alt>, media-stream definitions specified with <component> and the complete session definition). As a novel concept, the Constraints definition can also be used to define a virtual device, e.g., a virtual display (i.e., a window within the actual display) or virtual audio device (i.e., mono output on a hardware stereo device). Such a feature is especially useful for constraining the performance of single video/audio components, e.g., in cases when multiple video windows shall be displayed or when battery power shall be saved by displaying smaller windows or skipping audio stereo performance and using mono output.

Note, that the description of virtual devices and constraints using only the UED is not intended in the MPEG-21 definition, as MPEG-21 applies Universal Constraints Descriptor (UCD) tool for describing constraints for adaptation. Furthermore, the UED is applied in MPEG-21 for defining only real environments of existing hardware devices. On the other side from the point of view of the session and its description, the constraints are the upper limits of the session’s usage environment, no matter if this is a virtual or real usage environment. The application of a session description may assume that an adaptation with UCD has taken place before the session description has been generated. Hence, the generated virtual environment for the session is then the actual/real environment for the session and it has to be described with the UED tool. The application of UCD in MPEG-21 DIA is currently defined as a single, straightforward application upon UED (with XPointer). Within this document, we assume that the application of UCD upon a usage environment generates another virtual usage environment that corresponds to the upper limits for session performance. This logical discrepancy between the parameters for session descriptions and the MPEG-21 UED and UCD has still to be studied also within the scope of MPEG-21. 

An example of session description constraints using UED is shown below:

<constraints>

<!-- *********************************************************** -->

<!-- This is the definition of constraints for the complete session -->

<!-- *********************************************************** -->

<constraint name="session" xsi:type="sdpng-dia:mpeg21DIA-constraint">

   <sdpng-dia:MPEG21-DIA xsi:type="m21-dia:TerminalsType">

      <m21-dia:Terminal>

<!-- *********************************************************** -->

<!-- Display description as constraint for the displayable data -->

<!-- *********************************************************** -->

       <m21-dia:TerminalCapability xsi:type="m21-dia:DisplaysType">

         <m21-dia:Display>

           <m21-dia:DisplayCapability 

            xsi:type="m21-dia:DisplayCapabilityType"  

            colorCapable="true" 

            contrastRatio="700"

refreshRate="30">

               <m21-dia:Mode>

                 <m21-dia:Resolution 

                   horizontal="176" vertical="144"/>

               </m21-dia:Mode>

               <m21-dia:ColorBitDepth blue="8" green="8" red="8"/>

               <m21-dia:CharacterSetCode>

               US-ASCII

             </m21-dia:CharacterSetCode>

           </m21-dia:DisplayCapability>

         </m21-dia:Display>

       </m21-dia:TerminalCapability>

<!-- *********************************************************** -->

<!-- End of Display description -->

<!-- *********************************************************** -->

<!-- *********************************************************** -->

<!-- Audio output description as constraint for the audible data -->

<!-- *********************************************************** -->

       <m21-dia:TerminalCapability 

             xsi:type="m21-dia:AudioOutputsType">

        <m21-dia:AudioOutput>

          <m21-dia:AudioOutputCapability numChannels="2" 

           xsi:type="m21-dia:AudioOutputCapabilitiesType">

               <m21-dia:Mode id="ID" samplingFrequency="44100" 

                  bitsPerSample="16"/>

          </m21-dia:AudioOutputCapability>

        </m21-dia:AudioOutput>

       </m21-dia:TerminalCapability>

<!-- *********************************************************** -->

<!-- End of Audio output description -->

<!-- *********************************************************** -->

<!-- *********************************************************** -->

<!--  Data I/O description as constraint for communication volume -->

<!-- *********************************************************** -->

       <m21-dia:TerminalCapability xsi:type="m21-dia:DataIOsType">

        <m21-dia:DataIO>

          <m21-dia:DataIOCharacteristic 

            xsi:type="m21-dia:DataIOCharacteristicsType" 

            busWidth="128" id="id" maxDevices="1" numDevices="1" 

            transferSpeed="1000"/>

         </m21-dia:DataIO>

       </m21-dia:TerminalCapability>

<!-- *********************************************************** -->

<!-- End of Data I/O description -->

<!-- *********************************************************** -->

      </m21-dia:Terminal>

   </sdpng-dia:MPEG21-DIA>

</constraint>

<!-- *********************************************************** -->

<!--End of the definition of constraints for the complete session -->

<!-- ************************************************************ -->

<!-- *********************************************************** -->

<!-- Constraints of a video stream wrt network parameters -->

<!-- *********************************************************** -->

<constraint name="component" ref="videocomponent001" 

   xsi:type="sdpng-dia:mpeg21DIA-constraint">

  <sdpng-dia:MPEG21-DIA xsi:type="m21-dia:NetworksType">

   <m21-dia:Network>

    <m21-dia:NetworkCharacteristic maxCapacity="384000" 

      minGuaranteed="32000" 

      xsi:type="m21-dia:NetworkCapabilityType"/>

    <m21-dia:NetworkCharacteristic 

      xsi:type="m21-dia:NetworkConditionType">

        <m21-dia:AvailableBandwidth average="80000" 

          maximum="256000" minimum="330"/>

        <m21-dia:Delay delayVariation="66" packetTwoWay="330"/>

        <m21-dia:Error packetLossRate="0.05"/>

    </m21-dia:NetworkCharacteristic>

  </m21-dia:Network>

 </sdpng-dia:MPEG21-DIA>

</constraint>

<!-- *********************************************************** -->

<!-- End of the definition of constraints for the video stream -->

<!-- *********************************************************** -->

</constraints>

The specification of the following two elements is important for the correct definition of constraints at the terminal or at the network:

<constraint name="component" ref="videocomponent001" 

   xsi:type="sdpng-dia:mpeg21DIA-constraint">

 and 

<sdpng-dia:MPEG21-DIA xsi:type="m21-dia:NetworksType">

The element “constraint” specifies with its attribute “name” at what level of abstraction of the session description the constraint shall be applied. Possible levels are “session”, “component” and “alt”. The attribute “ref” is used to point at a “component” or “alt” definition that is being constraint in cases that these components require specific conditions for their performance. In the above example a component “videocomponent001” that shall be previously defined in the <cfg> element of SDPng requires additional performance constraints that are defined by referring this component from within the <constraints> element. Note, that the current proposal considers constraints only upon actual configurations specified in the <cfg> section of SDPng. The constraining of potential session capabilities has still to be considered and depends on how configurable the single capabilities of the applications are, e.g. if the multimedia codecs allow layering. 

The “xsi:type” of the <sdpng-dia:MPEG21-DIA> element specifies, if the constraint is a requirement of the terminal (i.e. xsi:type="m21-dia:TerminalsType") or of the network (i.e. xsi:type="m21-dia:NetworksType"). 

We will not go into detailed explanation of the elements and attributes of the above example, as the names of these are self-explanatory and the complete specification of all these elements and attributes and their associated measurement units are defined in detail in the MPEG-21 DIA standard [5]. In this document, we explain only the meaning of the example itself.

The above example shows that the performance of all media belonging to the session is restricted due to the terminal capabilities of the display, the audio output and the data input/output device of the terminal (e.g. access technology). Furthermore, the performance of the video component (i.e. “videocomponent001”) is additionally restricted due to the specific network characteristics and conditions. 

The “Display” characteristics indicate that the defined display for presenting the session is color capable (attribute “colorCapable”) and supports 8-bit color scheme (<m21-dia:ColorBitDepth blue="8" green="8" red="8"/>). The maximal framerate at which the virtual display performs is defined over attribute refreshRate="30" (i.e. 30Hz or 30 frames-per-second). The specified display has maximum screen size of horizontal="176" and vertical="144" pixels and supports “US-ASCII” character set. 

The “AudioOutput” indicates the maximal stereoscopic and sampling capabilities of the audio device for the specified session as a restriction for all the audio components performance. This definition can also be used to restrict the performance of single audio streams, e.g. if the audio stream shall use only a single audio channel (i.e. mono) despite that the device might support stereo. This feature can be applied in cases that the audio device should not apply all its processing power to save for example battery power in the terminal. 

The “DataIO” is used here to indicate the characteristics of the network-access device at the terminal. This specification can correspond to either the actual or some virtual input/output devices where the virtual performance is a sub-set of the actual performance of the IO device. The definition of virtual IO devices is also applied when the communication resources should not be split equally between the applied media components, thus a specific restriction per media component can be provided. 

The “NetworkCharacteristic” indicates the static and dynamic features of the network performance from the point of view of the “network”. “NetworkCharacteristic” can express (static) provider restrictions like bandwidth maxCapacity="384000" and minGuaranteed="32000" or status of the (dynamic) network load with parameters like delay variation, average delay of the packets one or two way, packet loss, etc. In the example above the definition of the Network Characteristics for the “videocomponent001” shall be interpreted as the optimal required network performance for the maintenance of the respective video component.

The constraint components presented within this chapter shall be treated as quality of service (QoS) characteristics as they express the optimal service performance of the described session and its respective components. This information can be used by the application for network QoS reservation.

3.3 Usage of the BSDLink tool within SDPng

The following example is applied in the case where adaptation of media components is required and where the adaptation can be applied using generic Bitstream Syntax Descriptions (gBSDs) as specified by MPEG-21 DIA.

<info>

   <!-- this element describes MPEG BSD Links as additional

     information for the media performance-->

   <sdpng-dia:BSDLiveLink ref="audiocomponent001">

      <sdpng-dia:bsdLink>

         <m21-dia:SteeringDescriptionRef uri="AQoS_bsac.xml"/>

         <m21-dia:BSDRef uri="#mysong_bsac_bsd"/>

         <m21-dia:BSDTransformationRef uri="bsac.xsl" 

           type="http://www.w3.org/1999/XSL/Transform"/>

         <m21-dia:Parameter xsi:type="m21-dia:IOPinRefType" 

           name="nlayers">

            <m21-dia:Value>LAYERS_OF_SCALABLE_AUDIO</m21-dia:Value>

         </m21-dia:Parameter>

      </sdpng-dia:bsdLink>

      <sdpng-dia:bsdHull>

         <sdpng-dia:Description xsi:type="gbsd:gBSDType" 

           addressUnit="bit" addressMode="Absolute"

           bs1:bitstreamURI="mysong.bsac" id="mysong_bsac_bsd">

            <gbsd:gBSDUnit length="0"/>

         </sdpng-dia:Description>

      </sdpng-dia:bsdHull>

   </sdpng-dia:BSDLiveLink>

</info>

Content adaptation can be performed at the sender of the media, at the receiver of the media or inside the network between them (e.g. using media gateways). The sender of an SDPng message containing such BSD link information proposes an adaptation of a media component (in the above example this is “audiocomponent001”) that shall be performed using additional information provided via the URI links (i.e. “uri” attributes of the elements within the <sdpng-dia:bsdLink> parent element in the above example). The information behind these links is applied to provide hints about the structure of the media stream, about how exactly this stream shall be adapted, about the tools for the adaptation, etc. Furthermore, the element <m21-dia:Parameter> identifies the parameters that shall be considered for the adaptation process. The <sdpng-dia:bsdHull> element encapsulates the header part of a generic Bitstream Syntax Description (gBSD) that specifies the global address mode and address unit of the bitstream description. This header part is split from the gBSDUnits in order to allow a correct interpretation of gBSD when a running session is joined later, e.g. this can be the case in a conferencing scenario. The gBSDUnit with length=0 is just included for the reason of Schema validity of the gBSD fragment. With the example above we show only how such adaptation information can be integrated within SDPng. Such information can then be used for signalling of terminal or of media gateways gBSD adaptation features when using for example SIP [6], RTSP [8], or MGCP[9] as carrier protocol for the gBSD.

4 Proposed extensions to MPEG-21 DIA

In this section we present proposed extensions to MPEG-21 DIA and possible next steps toward interoperable adaptive multimedia communication. Note that changes are highlighted in green.

4.1 Extensions to CodecCapabilitiesType

Syntax:

<!-- ################################################
-->

<!--  Definition of CodecCapabilities


 

-->

<!-- ################################################
-->

<complexType name="CodecCapabilitiesType">

 <complexContent>

  <extension base="dia:TerminalCapabilityBaseType">
   <sequence>

    <element name="Decoding" type="dia:CodecCapabilityBaseType" 


minOccurs="0" maxOccurs="unbounded"/>

    <element name="Encoding" type="dia:CodecCapabilityBaseType" 


minOccurs="0" maxOccurs="unbounded"/>

    <element name="DecodingEncoding" type="dia:CodecCapabilityBaseType" 


minOccurs="0" maxOccurs="unbounded"/>
   </sequence>

  </extension>

 </complexContent>

</complexType>

Semantics of the CodecCapabilitiesType:

	Name
	Definition

	CodecCapabilitiesType
	Tool for describing the encoding and decoding capabilities of the terminal.

	Decoding
	Describes the decoding capability of the terminal.

	Encoding
	Describes the encoding capability of the terminal.

	DecodingEncoding
	Describes the decoding and encoding capabilities of the terminal.


4.2 Extensions to the NetworkCapabilitiyType

Synatx:

<!-- ######################################## 
-->

<!--  Definition of NetworkCapability
 

-->

<!-- ######################################## 
-->

<complexType name="NetworkCapabilityType">

 <complexContent>

  <extension base="dia:NetworkCharacteristicBaseType">
   <attribute name="maxCapacity" type="nonNegativeInteger" 


use="optional"/>

   <attribute name="minGuaranteed" type="nonNegativeInteger" 
use="optional"/>

   <attribute name="inSequenceDelivery" type="boolean" use="optional"/>

   <attribute name="errorDelivery" type="boolean" use="optional"/>

   <attribute name="errorCorrection" type="boolean" use="optional"/>

   <attribute name="maxPacketSize" type="float" use="optional"/>
  </extension>

 </complexContent>

</complexType>

Semantics of the NetworkCapabilityType:

	Name
	Definition

	NetworkCapabilityType
	Tool for describing the static capabilities of a network.

	maxCapacity
	Describes the maximum bandwidth capacity of a network in bits/sec.

	minGuaranteed
	Describes the minimum guaranteed bandwidth of a network in bits/sec.

	inSequenceDelivery
	Describes the capability of a network to provide in-sequence delivery of data units. If 'true' the network guarantees in-sequence delivery; if 'false' in-sequence delivery is not guaranteed.

	errorDelivery
	Describes whether data units containing errors are delivered or dropped by the network. If 'true' then the erroneous data units are delivered; if 'false' then the erroneous data units are dropped.

	errorCorrection
	Describes whether data units containing errors are corrected or not by the network. If ‘true’ then the erroneous data units are corrected; if ‘false’ then the erroneous data units are not corrected.

	maxPacketSize
	The attribute “maxPacketSize” is considered for technologies that support packet transport (i.e. IP networks) and described the size of the packets. The measurement unit for this attribute is “bit”.


4.3 Extension to AudioOutputCapabilitiesType

<!-- ################################################
-->

<!--  Definition of AudioOutputCapabilities



-->

<!-- ################################################
-->

<complexType name="AudioOutputCapabilitiesType">

 <complexContent>

  <extension base="dia:AudioOutputCapabilityBaseType">

   <sequence>

    <element name="Mode" type="dia:AudioModeType" 


minOccurs="0" maxOccurs="unbounded"/>

   </sequence>

   <attribute name="lowFrequency" type="float" use="optional"/>

   <attribute name="highFrequency" type="float" use="optional"/>

   <attribute name="signalNoiseRatio" type="float" use="optional"/>

   <attribute name="power" type="float" use="optional"/>

   <attribute name="numChannels" type="nonNegativeInteger" 


use="optional"/>

   <attribute name="silenceSuppression" type="boolean" use="optional"/>
  </extension>

 </complexContent>

</complexType>

Semantics of the AudioOutputCapabilitiesType:

	Name
	Definition

	AudioOutputCapabilitiesType
	Tool that describes the audio output capabilities of a terminal.

	Mode
	Describes the audio output mode of the terminal.

	SamplingFrequency
	Describes the sampling frequency in units of Hz.

	bitsPerSample
	Describes the number of bits per sample the output device supports.

	lowFrequency
	Describes the lower value of the frequency range in units of Hz.

	highFrequency
	Describes the upper value of the frequency range in units of Hz.

	signalNoiseRatio
	Describes the signal-to-noise ratio in units of dB.

	Power
	Describes the RMS power output in units of Watts.

	NumChannels
	Describes the number of output channels the speakers support.

	silenceSuppression
	Describes if  silence suppression shall be applied for the audio. This feature is usually applied to stop the audio transfer through the network during periods when the participants in an audio conference are currently not talking. Furthermore, this feature is applied to decrease the used bandwidth in moments of silence.


4.4 Next steps towards interoperable adaptive multimedia communication

The MPEG-21 DIA provides means for enabling device- as well as coding format-independence as described in [4]. Additionally, it is not realistic that one single adaptation engine will emerge on market capable to handle all kind of usage environments and coding formats. Furthermore, we argue that several adaptation services will become available in the future which facilitate metadata standards provided by the different standardisation bodies including MPEG. An example of such an adaptation service is depicted in Figure 1. In this example User B (the consumer) requests a Digital Item from User A (the provider) by including her/his usage environment description. User B redirects the request including the content Digital Item (multimedia resource + content-related metadata) and the context Digital Item (usage environment description) to the adaptation service which performs the adaptation accordingly. Thereafter, the adaptation service provides the adapted content Digital Item to User B who can consume the Digital Item.
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Figure 1 — Multimedia Content Adaptation as a Service within the Network. [4]
Note that the internals of the adaptation engines are not normatively specified within DIA as well as any (network) protocol related issues. In fact, DIA is designed independent of the underlying network protocol. In practice, however, it is required to provide means for transporting metadata such as specified within DIA over (heterogeneous) networks. In many cases, protocols as specified by the IETF are used and sometimes extensions to these protocols are necessary as one can see following the current development of SDPng.

5 Conclusion

We encourage to discuss these issues within the MDS subgroup and take appropriate actions, e.g., sending a liaison statement to IETF providing the MPEG-21 DIA specification as well as a support statement for the future development of SDPng. MPEG should take the opportunity of influencing the current SDPng standardisation process at IETF to guaranty that scenarios and requirements for MPEG-21 applications can be satisfied. From the reaction of IETF to the presentation of [3] it became clear, that MPEG-21 DIA is not known to most of the IETF activists. Therefore, it is necessary to invoke deeper understanding of MPEG-21 DIA concepts, scenarios and use cases, to provide requirements of MPEG for SDPng and to join discussion on the Email reflector of the MMUSIC working group (mmusic@ietf.org).

A further step could be to start profiling the MPEG-21 DIA Schema in order to define a subset of descriptions to be used in an MPEG-21 DIA package for SDPng.

Apart from the regular MPEG process, a workshop with the authors of SDPng will be organized before the next IETF meeting (August 2005 in Paris) to exchange opinions and work towards a harmonisation. In addition to the technical work done by individual experts it would be helpful to bring up a liason statement towards IETF that officially presents the interest of MPEG in the progress of session control and management technology currently brought forward by the IETF in the SDPng standardisation process.
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