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3
Definitions and abbreviations

3.1
Definitions

For the purposes of the present document, the following terms and definitions apply:

continuous media: media with an inherent notion of time. In the present document speech, audio, video, timed text and DIMS
<… cut text …>

3.2
Abbreviations

For the purposes of the present document, the abbreviations given in 3GPP TR 21.905 [3] and the following apply.

3GP
3GPP file format
AAC
Advanced Audio Coding

ADU
Application Data Unit

AVC
Advanced Video Coding

CC/PP
Composite Capability / Preference Profiles

DCT
Discrete Cosine Transform
DIMS
Dynamic and Interactive Multimedia Scenes
DLS
Downloadable Sounds
DRM
Digital Rights Management

<… cut text …>

4
System description
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Figure 1: Functional components of a PSS client

Figure 1 shows the functional components of a PSS client. Figure 2 gives an overview of the protocol stack used in a PSS client and also shows a more detailed view of the packet based network interface. The functional components can be divided into control, scene description, media codecs and the transport of media and control data.

The control related elements are session establishment, capability exchange and session control (see clause 5).

-
Session establishment refers to methods to invoke a PSS session from a browser or directly by entering an URL in the terminal's user interface.

-
Capability exchange enables choice or adaptation of media streams depending on different terminal capabilities.

-
Session control deals with the set-up of the individual media streams between a PSS client and one or several PSS servers. It also enables control of the individual media streams by the user. It may involve VCR-like presentation control functions like start, pause, fast forward and stop of a media presentation.

The scene description consists of spatial layout and a description of the temporal relation between different media that is included in the media presentation. The first gives the layout of different media components on the screen and the latter controls the synchronisation of the different media (see clause 8).

The PSS includes media codecs for video, still images, vector graphics, bitmap graphics, text, timed text, natural and synthetic audio, and speech (see clause 7).

Transport of media and control data consists of the encapsulation of the coded media and control data in a transport protocol (see clause 6). This is shown in figure 1 as the "packet based network interface" and displayed in more detail in the protocol stack of figure 2.
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Figure 2: Overview of the protocol stack

<… cut text …>

5.2.3.2
PSS base vocabulary

The PSS base vocabulary contains four components called "PssCommon", "Streaming", "ThreeGPFileFormat" and "PssSmil". The division of the vocabulary into these components is motivated by the fact that the PSS contains three different base applications:

-
pure RTSP/RTP-based streaming (described by the Streaming component);

-
3GP file download or progressive download (described by the ThreeGPFileFormat component);

-
SMIL presentation (described by the PssSmil component).

The last application can consist of downloadable images, text, etc., as well as RTSP/RTP streaming and downloadable 3GP files. Capabilities that are common to all PSS applications are described by the PssCommon component. The three base applications are distinguished from each other by the source of synchronization: for pure streaming it is RTP, for 3GP files it is inherit in the 3GP file format, and for SMIL presentations timing is provided by the SMIL file. 
NOTE:
DIMS presentations can be streamed (RTSP/RTP) or downloaded (as 3GP files). Capabilities for such presentations are described by the Streaming component and the ThreeGPFileFormat component, respectively. See in particular the StreamingAccept and ThreeGPAccept attributes below. 
The PSS base vocabulary is an extension to UAProf and is defined as an RDF schema in Annex F. Together with the description of the attributes in the present clause, it defines the vocabulary. The vocabulary is associated with an XML namespace, which combines a base URI with a local XML element name to yield an URI. Annex F provides the details.

The PSS specific components contain a number of attributes expressing capabilities. The following subclauses list all attributes for each component.

<… cut text …>

5.2.3.2.1
PssCommon component

<… cut text …>

Attribute name:

PssVersion
Attribute definition:
Latest PSS version supported by the client.

Component:


PssCommon

Type:




Literal

Legal values:


"3GPP-R4", "3GPP-R5", "3GPP-R6", "3GPP-R7" and so forth.

Resolution rule:

Locked

EXAMPLE 6:
<PssVersion>3GPP-R6</PssVersion>
<… cut text …>

5.2.3.2.2
Streaming component

Attribute name:

StreamingAccept
Attribute definition:
List of content types (MIME types) relevant for streaming over RTP supported by the PSS application. Content types listed shall be possible to stream over RTP. For each content type a set of MIME parameters can be specified to signal receiver capabilities. A content type that supports multiple parameter sets may occur several times in the list.

Component:


Streaming

Type:




Literal (Bag)

Legal values:


List of MIME types with related parameters.

Resolution rule:

Append

EXAMPLE 1:
<StreamingAccept>
  <rdf:Bag>
    <rdf:li>audio/AMR-WB; octet-alignment=1</rdf:li>
    <rdf:li>video/H263-2000; profile=0; level=45</rdf:li>
  </rdf:Bag>
</StreamingAccept>
EXAMPLE 1b:
<StreamingAccept>
  <rdf:Bag>
    <rdf:li>audio/AMR-WB+</rdf:li>
    <rdf:li>video/H264; profile-level-id=42e00a</rdf:li>
    <rdf:li>video/richmedia+xml; Version-profile=10</rdf:li>
  </rdf:Bag>
</StreamingAccept>
<… cut text …>

5.2.3.2.3
ThreeGPFileFormat component

Attribute name:

Brands
Attribute definition:
List of supported 3GP profiles identified by brand. 

Component:


ThreeGPFileFormat

Type:




Literal (Bag)

Legal values:


Brand identifiers according to 5.3.4 and 5.4 in [50].

Resolution rule:

Append 

EXAMPLE 1: 
<Brands>
  <rdf:Bag>
    <rdf:li>3gp4</rdf:li>
    <rdf:li>3gp5</rdf:li>
    <rdf:li>3gp6</rdf:li>
    <rdf:li>3gr6</rdf:li>
    <rfd:li>3gp7</rdf:li>
    <rfd:li>3gr7</rdf:li>
    <rfd:li>3ge7</rdf:li>
  </rdf:Bag>
</Brands>
Attribute name:

ThreeGPAccept
Attribute definition:
List of content types (MIME types) that can be included in a 3GP file and handled by the PSS application. The content types included in this attribute can be rendered in a 3GP file or a presentation contained therein.  If the identifier "Streaming-Media" is included, streaming media can be included within a contained presentation (e.g. in DIMS). Details on the streaming support can then be found in the Streaming component. For each content type a set of supported parameters can be given. A content type that supports multiple parameter sets may occur several times in the list.
Component:


ThreeGPFileFormat

Type:




Literal (Bag)

Legal values:


List of MIME types with related parameters and the "Streaming-Media" identifier.

Resolution rule:

Append

EXAMPLE 2: 

<ThreeGPAccept>
  <rdf:Bag>
    <rdf:li>video/H263-2000; profile=0; level=45</rdf:li>
    <rdf:li>audio/AMR</rdf:li>
  </rdf:Bag>
</ThreeGPAccept>
EXAMPLE 2b: 

<ThreeGPAccept>
  <rdf:Bag>
    <rdf:li>audio/AMR</rdf:li>
    <rdf:li>audio/AMR-WB+</rdf:li>
    <rdf:li>video/H263-2000; profile=0; level=45</rdf:li>
    <rdf:li>video/H264; profile-level-id=42e00a</rdf:li>
    <rdf:li>image/jpeg</rdf:li>
    <rdf:li>video/richmedia+xml; Version-profile=10</rdf:li>
    <rdf:li>Streaming-Media</rdf:li>
  </rdf:Bag>
</ThreeGPAccept>
<… cut text …>

5.2.3.2.4
PssSmil component
<… cut text …>

Attribute name:

SmilBaseSet
Attribute definition:
Indicates a base set of SMIL 2.0 modules that the client supports.

Component:


Streaming

Type:




Literal

Legal values:
Pre-defined identifiers. "SMIL-3GPP-R4" and "SMIL-3GPP-R5" indicate all SMIL 2.0 modules required for SMIL scene description support according to clause 8 of Release 4 and Release 5, respectively, of TS 26.234. "SMIL-3GPP-R6"and "SMIL-3GPP-R7" indicate all SMIL 2.0 modules required for SMIL scene-description support according to Release 6 and Release 7, respectively, of clause 8 of the present document (TS 26.234) and of TS 26.246 [52].

Resolution rule:

Locked

EXAMPLE 3:
<SmilBaseSet>SMIL-3GPP-R6</SmilBaseSet>
<… cut text …>

5.2.4
Extensions to the PSS schema/vocabulary

5.2.4.1
Vocabulary definitions
The use of RDF enables an extensibility mechanism for CC/PP-based schemas that addresses the evolution of new types of devices and applications. The Release-6 PSS profile schema specification has been updated from Release 5 and has thus been assigned a unique RDF schema. The same is true for the Release-7 PSS profile schema specification. The following URIs uniquely identify the RDF schemas for Release 5, Release 6 and Release 7:

PSS Release 5 URI:
http://www.3gpp.org/profiles/PSS/ccppschema-PSS5#
PSS Release 6 URI:
http://www.3gpp.org/profiles/PSS/ccppschema-PSS6#
PSS Release 7 URI:
http://www.3gpp.org/profiles/PSS/ccppschema-PSS7#
In the future new usage scenarios might have need for expressing new attributes. If the base vocabulary is further updated, a new unique namespace will be assigned to the updated schema. The base vocabulary shall only be changed by the TSG responsible for the present document. All extensions to the profile schema shall be governed by the rules defined in [40] clause 7.7.

<… cut text …>

5.3
Session set-up and control

5.3.1
General

Continuous media is media that has an intrinsic time line. Discrete media on the other hand does not itself contain an element of time. In this specification speech, audio, video, timed text and DIMS belong to the first category and still images and text to the latter one.

Streaming of continuous media using RTP/UDP/IP (see clause 6.2) requires a session control protocol to set-up and control the individual media streams. For the transport of discrete media (images and text), vector graphics, timed text and synthetic audio this specification adopts the use of HTTP/TCP/IP (see clause 6.3). In this case there is no need for a separate session set-up and control protocol since this is built into HTTP. This clause describes session set-up and control of continuous media.

<… cut text …>

5.4
MIME media types

For continuous media the following MIME media types shall be used:

-
AMR narrow-band speech codec (see clause 7.2) MIME media type as defined in [11];

-
AMR wideband speech codec (see clause 7.2) MIME media type as defined in [11];

· Extended AMR-WB codec (see clause 7.3) MIME media type as defined in [85];

· Enhanced aacPlus and MPEG-4 AAC audio codecs (see clause 7.3) MIME media type as defined in RFC 3016 [13]. When used in SDP the attribute “cpresent” SHALL be set to “0” indicating that the configuration information is only carried out of band in the SDP “config” parameter. The output sampling rate is indicated in the StreamMuxConfig [21]; the rtmap rate parameter should not be considered definitive of the sampling rate. A PSS server using enhanced aacPlus with implicit signaling shall include the “SBR-enabled” parameter in the SDP “a=fmtp” line.  “SBR-enabled” shall be set to “1” for streams containing SBR and shall be set to “0” for streams not containing SBR. Terminals supporting enhanced aacPlus may rely on this parameter to set the correct output sampling rate to either the sampling rate as indicated in the StreamMuxConfig [21] (where “SBR-enabled” is set to “0”) or twice the indicated rate (where “SBR-enabled” is set to “1”). For a PSS server using enhanced aacPlus with explicit signaling the StreamMuxConfig contains both the core AAC sampling rate and the SBR sampling rate, and it is recommended to not include the "SBR-enabled" parameter in the SDP “a=fmtp” line;
-
MPEG-4 video codec (see clause 7.4) MIME media type as defined in RFC 3016 [13]. When used in SDP the configuration information shall be carried outband in the "config" SDP parameter and inband as stated in RFC 3016. As described in RFC 3016, the configuration information sent inband and the config information in the SDP shall be the same except that first_half_vbv_occupancy and latter_half_vbv_occupancy which, if exist, may vary in the configuration information sent inband;

-
H.263 [22] video codec (see clause 7.4) MIME media type as defined in clause 4.2.7 of [62];
-
H.264 (AVC) [90] video codec (see clause 7.4) MIME media type as defined in [92];

-
3GPP timed text format [51] MIME media type as defined in clause 7.1 of [80];

-
OMA DRM protected streaming media MIME media type as defined in clause K.1.4 in Annex K;

-
RTP retransmission payload format MIME media types as defined in clause 8 of [81];

-
DIMS MIME media type as defined in [98].

MIME media types for JPEG, GIF, PNG, SP-MIDI, Mobile DLS, Mobile XMF, SVG, timed text, 3GP and XHTML can be used in the "Content-type" field in HTTP, "content_type" field in the item information box of 3GP files, and in the "type" attribute in SMIL 2.0, SVG Tiny 1.2 and DIMS. The following MIME media types shall be used for these media:

-
JPEG (see clause 7.5) MIME media type as defined in [15];

-
GIF (see clause 7.6) MIME media type as defined in [15];

-
PNG (see sub clause 7.6) MIME media type as defined in [38];

-
SP-MIDI (see sub clause 7.3A) MIME media type as defined in clause C.2 in Annex C of the present document;

-
DLS MIME media type to represent Mobile DLS (see sub clause 7.3A) as defined in  [97];

-
Mobile XMF (see sub clause 7.3A) MIME media type as defined in clause C.3 in Annex C of the present document;

-
SVG (see sub clause 7.7) MIME media type as defined in [42];

-
XHTML (see clause 7.8) MIME media type as defined in [16];

-
Timed text (see subclause 7.9) MIME media type as defined in [79];

-
3GP files (see subclause 7.10) MIME media type as defined in [79].

MIME media type used for SMIL files shall be according to [31] and for SDP files according to [6].

NOTE:
The 3GP MIME media type [79] is used for all 3GP files, including 3GP files carrying timed text, DIMS, images, etc.
<… cut text …>

6.2.4
RTP payload formats

For RTP/UDP/IP transport of continuous media the following RTP payload formats shall be used:

-
AMR narrow-band speech codec (see clause 7.2) RTP payload format according to [11]. A PSS client is not required to support multi-channel sessions;

-
AMR wideband speech codec (see clause 7.2) RTP payload format according to [11]. A PSS client is not required to support multi-channel sessions;

· Extended AMR-WB codec (see clause 7.3) RTP payload format according to [85];

· Enhanced aacPlus and MPEG-4 AAC codec (see clause 7.3) RTP payload format according to [13]; the size of audioMuxElements shall be limited to the maximum size of one audio frame, which is 6144 bits per AAC channel; moreover multiplexing of multiple audio frames into one audioMuxElement should be avoided if this would lead to  fragmentation across RTP packets;
-
MPEG-4 video codec (see clause 7.4) RTP payload format according to RFC 3016 [13];

-
H.263 video codec (see clause 7.4) RTP payload format according to RFC 2429 [14];
-
H.264 (AVC) video codec (see clause 7.4) RTP payload format according to [92]. A PSS client is required to support all three packetization modes: single NAL unit mode, non-interleaved mode and interleaved mode. For the interleaved packetization mode, a PSS client shall support streams for which the value of the "sprop-deint-buf-req" MIME parameter is less than or equal to MaxCPB * 1000 / 8, inclusive, in which "MaxCPB" is the value for VCL parameters of the H.264 (AVC) profile and level in use, as specified in [90]. Parameter sets shall not be transmitted within the RTP payload, i.e., all parameter sets required for a session must be provided in the SDP;

-
3GPP timed text format (see clause 7.9) RTP payload format according to [80];

-
DIMS (see subclause 8.3) RTP payload format according to [98];

-
DRM encrypted RTP payload format according to clause K.1 in Annex K;

-
RTP retransmission payload format according to [81].

NOTE:
The payload format RFC 3016 for enhanced aacPlus and MPEG-4 AAC specify that the audio streams shall be formatted by the LATM (Low-overhead MPEG-4 Audio Transport Multiplex) tool [21]. It should be noted that the references for the LATM format in the RFC 3016 [13] point to an older version of the LATM format than included in [21]. In [21] a corrigendum to the LATM tool is included. This corrigendum includes changes to the LATM format making implementations using the corrigendum incompatible with implementations not using it. To avoid future interoperability problems, implementations of PSS client and servers supporting enhanced aacPlus and/or AAC shall follow the changes to the LATM format included in [21]. It should be noted further that the enhanced aacPlus signalling mode “backwards compatible explicit signalling” (as defined in [21]) can not be used with LATM.
6.3
HTTP over TCP/IP

The IETF TCP provides reliable transport of data over IP networks, but with no delay guarantees. It is the preferred way for sending the scene description, text, bitmap graphics and still images. There is also need for an application protocol to control the transfer. The IETF HTTP [17] provides this functionality.

HTTP/TCP/IP transport shall be supported for:

-
still images (see clause 7.5);

-
bitmap graphics (see clause 7.6);

-
synthetic audio (see clause 7.3A);

-
vector graphics (see clause 7.7);

-
text (see clause 7.8);

-
timed text (see clause 7.9);

-
SMIL scene description (see clause 8);

-
presentation description (see clause 5.3.3).

HTTP/TCP/IP transport should be supported for:

-
3GP files for download and progressive download (see clause 7.10).
NOTE:
DIMS scene description can be provided either over RTP/UDP/IP (see clauses 5.4 and  6.2.4) or contained in a 3GP file downloaded over HTTP/TCP/IP (see clauses 5.4 and this clause).
<… cut text …>

7.7
Vector graphics

If a PSS client supports vector graphics, SVG Tiny 1.2 [42] [43] and ECMAScript [94] shall be supported. 

NOTE 1:
The compression format for SVG content is GZIP [59], in accordance with the SVG specification [42].

NOTE 2:
Only codecs and MIME media types supported by PSS, as specified in clause 7 and in subclause 5.4, respectively, shall be used. In particular, PSS clients are not required to support the Ogg Vorbis format.

NOTE 3:
Content creators of SVG Tiny 1.2 are strongly recommended to follow the content creation guidelines provided in Annex L.


NOTE 4:
A DIMS client is capable of processing SVG Tiny 1.2 data.

<… cut text …>

7.10
3GPP file format

3GP files [50] can be used by both PSS clients and PSS servers. The following profiles are used:

-
Basic profile shall be supported by PSS clients if timed text is supported;

-
Basic profile, Extended-presentation profile and Progressive-download profile should be supported by PSS clients;

-
Streaming server profile should be supported by PSS servers.

<… cut text …>

8
Scene description

8.1
General

There are several options for scene description in PSS:

-
SMIL presentation, where the SMIL file is provided on its own or included as a primary item in a 3GP file (Extended-presentation profile);

-
DIMS, where DIMS is included as a track in a 3GP file (Basic profile) or as a primary item (possibly in combination with a track) in a 3GP file (Extended-presentation profile). 

The usage of SMIL and DIMS in 3GP files is defined in [50]. For pure RTSP/RTP-based streaming and 3GP files containing continuous media only, no separate scene description is required.

8.2
Synchronised Multimedia Integration Language
The 3GPP PSS uses a subset of SMIL 2.0 [31] as format of the scene description. PSS clients and servers with support for scene descriptions shall support the 3GPP SMIL Language Profile defined in [52]. This profile is a subset of the SMIL 2.0 Language Profile, but a superset of the SMIL 2.0 Basic Language Profile. Document [52] also includes an informative Annex A that provides guidelines for SMIL content authors.

NOTE:
The interpretation of this is not that all streaming sessions are required to use SMIL. For some types of sessions, e.g. consisting of one single continuous media or two media synchronised by using RTP timestamps, SMIL may not be needed.

8.3
Dynamic and Interactive Multimedia Scenes
The 3GPP PSS uses DIMS [98] as a format of the scene description. PSS clients and servers with support for scene description shall support DIMS Mobile Profile at level 10 [98].
<… cut text …>

Annex F (normative):
RDF schema for the PSS base vocabulary

<?xml version="1.0"?>

<!--

     This document is the RDF Schema for Packet-switched Streaming 

     Service (PSS)-specific vocabulary as defined in 3GPP TS 26.234 

     Release 7 (in the following "the specification").

     The URI for unique identification of this RDF Schema is 

       http://www.3gpp.org/profiles/PSS/ccppschema-PSS7#
     This RDF Schema includes the same information as the respective

     chapter of the specification. Greatest care has been taken to keep

     the two documents consistence. However, in case of any divergence

     the specification takes presidence.

     All reference in this RDF Schmea are to be interpreted relative to

     the specification. This means all references using the form

     [ref] are defined in chapter 2 "References" of the specification. 

     All other references refer to parts within that document.

     Note: This Schemas has been aligned in structure and base

     vocabulary to the RDF Schema used by UAProf [40].

-->

<rdf:RDF xmlns:rdf="http://www.w3.org/1999/02/22-rdf-syntax-ns#"

         xmlns:rdfs="http://www.w3.org/2000/01/rdf-schema#" >

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

<!-- ***** Properties shared among the components***** -->

  <rdf:Description rdf:ID="defaults">

    <rdf:type rdf:resource="http://www.w3.org/1999/02/22-rdf-syntax-ns#Property"/>

    <rdfs:domain rdf:resource="#PssCommon"/>

    <rdfs:domain rdf:resource="#Streaming"/>

    <rdfs:domain rdf:resource="#ThreeGPFileFormat"/>

    <rdfs:domain rdf:resource="#PssSmil"/>

    <rdfs:comment>

      An attribute used to identify the default capabilities.

    </rdfs:comment>

  </rdf:Description>

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

<!-- ***** Component Definitions ***** -->

  <rdf:Description rdf:ID="PssCommon">

    <rdf:type rdf:resource="http://www.w3.org/2000/01/rdf-schema#Class"/>

    <rdfs:subClassOf rdf:resource="http://www.wapforum.org/profiles/UAPROF/ccppschema-20010330#Component"/>

    <rdfs:label>Component: PssCommon</rdfs:label>

    <rdfs:comment>

      The PssCommon component specifies the base vocabulary common for all 

      PSS applications, in contrast to application-specific parts of the PSS 

      base vocabulary which are described by the Streaming, ThreeGPFileFormat and 

      PssSmil components defined below.

      PSS servers supporting capability exchange should understand the attributes

      in this component as explained in detail in 3GPP TS 26.234 Release 7.

    </rdfs:comment>

  </rdf:Description>

  <rdf:Description rdf:ID="Streaming">

    <rdf:type rdf:resource="http://www.w3.org/2000/01/rdf-schema#Class"/>

    <rdfs:subClassOf rdf:resource="http://www.wapforum.org/profiles/UAPROF/ccppschema-20010330#Component"/>

    <rdfs:label>Component: Streaming</rdfs:label>

    <rdfs:comment>

      The Streaming component specifies the base vocabulary for pure RTSP/RTP-

      based streaming in PSS.

      PSS servers supporting capability exchange should understand the attributes

      in this component as explained in detail in 3GPP TS 26.234 Release 7.

    </rdfs:comment>

  </rdf:Description>

  <rdf:Description rdf:ID="ThreeGPFileFormat">

    <rdf:type rdf:resource="http://www.w3.org/2000/01/rdf-schema#Class"/>

    <rdfs:subClassOf rdf:resource="http://www.wapforum.org/profiles/UAPROF/ccppschema-20010330#Component"/>

    <rdfs:label>Component: ThreeGPFileFormat</rdfs:label>

    <rdfs:comment>

      The ThreeGPFileFormat component specifies the base vocabulary for 3GP file 

      download or progressive download in PSS.

      PSS servers supporting capability exchange should understand the attributes

      in this component as explained in detail in 3GPP TS 26.234 Release 7.

    </rdfs:comment>

  </rdf:Description>

  <rdf:Description rdf:ID="PssSmil">

    <rdf:type rdf:resource="http://www.w3.org/2000/01/rdf-schema#Class"/>

    <rdfs:subClassOf rdf:resource="http://www.wapforum.org/profiles/UAPROF/ccppschema-20010330#Component"/>

    <rdfs:label>Component: PssSmil</rdfs:label>

    <rdfs:comment>

      The PssSmil component specifies the base vocabulary for SMIL presentations

      in PSS. Note that capabibilites regarding streaming and 3GP files that are 

      part of a SMIL presentation are expressed by the vocabularies specified by 

      the Streaming and ThreeGPFileFormat components, respectively. 

      PSS servers supporting capability exchange should understand the attributes

      in this component as explained in detail in 3GPP TS 26.234 Release 7.

    </rdfs:comment>

  </rdf:Description>

<!-- **

     ** In the following property definitions, the defined types

     ** are as follows:

     **

     ** Number: A positive integer

     ** [0-9]+

     ** Boolean: A yes or no value

     ** Yes|No

     ** Literal: An alphanumeric string

     ** [A-Za-z0-9/.\-_]+

     ** Dimension: A pair of numbers

     ** [0-9]+x[0-9]+

     **

-->

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

<!-- ***** Component: PssCommon ***** -->

  <rdf:Description rdf:ID="AudioChannels">

    <rdf:type rdf:resource="http://www.w3.org/1999/02/22-rdf-syntax-ns#Property"/>

    <rdfs:domain rdf:resource="#PssCommon"/>

    <rdfs:comment>

      Description: This attribute describes the stereophonic capability of the 

      natural audio device. The only legal values are "Mono" and "Stereo".

      Type: Literal

      Resolution: Locked

      Examples: "Mono", "Stereo"

    </rdfs:comment>

  </rdf:Description>

  <rdf:Description rdf:ID="MaxPolyphony">

    <rdf:type rdf:resource="http://www.w3.org/1999/02/22-rdf-syntax-ns#Property"/>

    <rdfs:domain rdf:resource="#PssCommon"/>

    <rdfs:comment>

      Description: The MaxPolyphony attribute refers to the maximal polyphony

      that the synthetic audio device supports as defined in [44]. Legal values 

      are integer between 5 to 24.

      NOTE: MaxPolyphony attribute can be used to signal the maximum polyphony

            capabilities supported by the PSS client. This is a complementary 

            mechanism for the delivery of compatible SP-MIDI content and thus 

            the PSS client is required to support Scalable Polyphony MIDI i.e. 

            Channel Masking defined in [44].

      Type: Number

      Resolution: Locked

      Examples: 8

    </rdfs:comment>

  </rdf:Description>

  <rdf:Description rdf:ID="NumOfGM1Voices">

    <rdf:type rdf:resource="http://www.w3.org/1999/02/22-rdf-syntax-ns#Property"/>

    <rdfs:domain rdf:resource="#PssCommon"/>

    <rdfs:comment>

      Description: The NumOfGM1Voices attribute refers to the maximum number 

      of simultaneous GM1   voices that the synthetic audio engine supports.

      Legal values are integers greater or equal than 5.

      Type: Number

      Resolution: Locked

      Examples: 24

    </rdfs:comment>

  </rdf:Description>

<rdf:Description rdf:ID="NumOfMobileDLSVoicesWithoutOptionalBlocks">

    <rdf:type rdf:resource="http://www.w3.org/1999/02/22-rdf-syntax-ns#Property"/>

    <rdfs:domain rdf:resource="#PssCommon"/>

    <rdfs:comment>

      Description: The NumOfMobileDLSVoicesWithoutOptionalBlocks attribute 

      refers to the maximum number of simultaneous voices without optional 

      group of processing blocks that the synthetic audio engine supports.

      Legal values are integers greater or equal than 5.

      Type: Number

      Resolution: Locked

      Examples: 24

    </rdfs:comment>

  </rdf:Description>

  <rdf:Description rdf:ID="NumOfMobileDLSVoicesWithOptionalBlocks">

    <rdf:type rdf:resource="http://www.w3.org/1999/02/22-rdf-syntax-ns#Property"/>

    <rdfs:domain rdf:resource="#PssCommon"/>

    <rdfs:comment>

      Description: The NumOfMobileDLSVoicesWithOptionalBlocks attribute refers 

      to the maximum number of simultaneous voices with optional group of 

      processing blocks that the synthetic audio engine supports. This attribute

      is set to zero for devices that do not support the optional group of 

      processing blocks. Legal values are integers greater or equal than 0.

      Type: Number

      Resolution: Locked

      Examples: 24

    </rdfs:comment>

  </rdf:Description>

  <rdf:Description rdf:ID="PssVersion">

    <rdf:type rdf:resource="http://www.w3.org/1999/02/22-rdf-syntax-ns#Property"/>

    <rdfs:domain rdf:resource="#PssCommon"/>

    <rdfs:comment>

      Description: Latest PSS version supported by the client. Legal

      values are "3GPP-R4", "3GPP-R5", "3GPP-R6", "3GPP-R7" and so forth.

      Type: Literal

      Resolution: Locked

      Examples: "3GPP-R5", "3GPP-R6" 

    </rdfs:comment>

  </rdf:Description>

  <rdf:Description rdf:ID="RenderingScreenSize">

    <rdf:type rdf:resource="http://www.w3.org/1999/02/22-rdf-syntax-ns#Property"/>

    <rdfs:domain rdf:resource="#PssCommon"/>

    <rdfs:comment>

      Description: The rendering size of the device's screen in unit of

      pixels available for PSS media presentation. The horizontal size is 

      given followed by the vertical size. Legal values are pairs of integer 

      values equal or greater than zero. A value equal "0x0"means that there 

      exists no display or just textual output is supported.

      Type: Dimension

      Resolution: Locked

      Examples: "160x120"

    </rdfs:comment>

  </rdf:Description>

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

<!-- ***** Component: Streaming ***** -->

  <rdf:Description rdf:ID="StreamingAccept">

    <rdf:type rdf:resource="http://www.w3.org/1999/02/22-rdf-syntax-ns#Property"/>

    <rdfs:range rdf:resource="http://www.w3.org/1999/02/22-rdf-syntax-ns#Bag"/>

    <rdfs:domain rdf:resource="#Streaming"/>

    <rdfs:comment>

      Description: List of content types (MIME types) relevant for streaming 

      over RTP supported by the PSS application. Content types listed shall be

      possible to stream over RTP. For each content type a set of MIME parameters
      can be specified to signal receiver capabilities. A content type that 

      supports multiple parameter sets may occur several times in the list. 

      Legal values are lists of MIME types with related parameters.

      Type: Literal (bag)

      Resolution: Append

      Examples: "audio/AMR-WB;octet-alignment=1,application/smil"

    </rdfs:comment>

  </rdf:Description>

  <rdf:Description rdf:ID="StreamingAccept-Subset">

    <rdf:type rdf:resource="http://www.w3.org/1999/02/22-rdf-syntax-ns#Property"/>

    <rdfs:range rdf:resource="http://www.w3.org/1999/02/22-rdf-syntax-ns#Bag"/>

    <rdfs:domain rdf:resource="#Streaming"/>

    <rdfs:comment>

      Description: List of content types for which the PSS application supports

      a subset. MIME types can in most cases effectively be used to express 

      variations in support for different media types. Many MIME types, e.g. 

      AMR-WB has several parameters that can be used for this purpose. There 

      may exist content types for which the PSS application only supports a 

      subset and this subset cannot be expressed with MIME-type parameters.

      In these cases the attribute StreamingAccept-Subset is used to describe 

      support for a subset of a specific content type. If a subset of a specific 

      content type is declared in StreamingAccept-Subset, this means that 

      StreamingAccept-Subset has precedence over StreamingAccept. 

      StreamingAccept shall always include the corresponding content types for 

      which StreamingAccept-Subset specifies subsets of. 

      No legal values are currently defined.

      Type: Literal (bag)

      Resolution: Locked

    </rdfs:comment>

  </rdf:Description>

  <rdf:Description rdf:ID="LinkChar">

    <rdf:type rdf:resource="http://www.w3.org/1999/02/22-rdf-syntax-ns#Property"/>

    <rdfs:domain rdf:resource="#Streaming"/>

    <rdfs:comment>

      Description: This attribute indicates whether the device supports the 

      3GPP-Link-Char header according to clause 10.2.1.1 of the specification.

      Legal values are "Yes" and "No".

      Type: Literal
      Resolution: Override

      Examples: "Yes"

    </rdfs:comment>

  </rdf:Description>

  <rdf:Description rdf:ID="AdaptationSupport">

    <rdf:type rdf:resource="http://www.w3.org/1999/02/22-rdf-syntax-ns#Property"/>

    <rdfs:domain rdf:resource="#Streaming"/>

    <rdfs:comment>

      Description: This attribute indicates whether the device supports 

      client buffer feedback signaling according to clause 10.2.3 of the 

      specification. Legal values are "Yes" and "No".

      Type: Literal
      Resolution: Locked

      Examples: "Yes"

    </rdfs:comment>

  </rdf:Description>

  <rdf:Description rdf:ID="QoESupport">

    <rdf:type rdf:resource="http://www.w3.org/1999/02/22-rdf-syntax-ns#Property"/>

    <rdfs:domain rdf:resource="#Streaming"/>

    <rdfs:comment>

      Description: This attribute indicates whether the device supports 

      QoE signaling according to clauses 5.3.2.3, 5.3.3.6, and 11 of the 

      specification. Legal values are "Yes" and "No".

      Type: Literal

      Resolution: Locked

      Examples: "Yes"

    </rdfs:comment>

  </rdf:Description>

  <rdf:Description rdf:ID="ExtendedRtcpReports">

    <rdf:type rdf:resource="http://www.w3.org/1999/02/22-rdf-syntax-ns#Property"/>

    <rdfs:domain rdf:resource="#Streaming"/>

    <rdfs:comment>

      Description: This attribute indicates whether the device supports 

      extended RTCP reports according to clause 6.2.3.1 of the specification. 

      Legal values are "Yes" and "No".

      Type: Literal
      Resolution: Locked

      Examples: "Yes"

    </rdfs:comment>

  </rdf:Description>
  <rdf:Description rdf:ID="RtpRetransmission">

    <rdf:type rdf:resource="http://www.w3.org/1999/02/22-rdf-syntax-ns#Property"/>

    <rdfs:domain rdf:resource="#Streaming"/>

    <rdfs:comment>

      Description: This attribute indicates whether the device supports RTP 

      retransmission according to clause 6.2.3.3 of the specification.

      Legal values are "Yes" and "No".

      Type: Literal

      Resolution: Locked

      Examples: "Yes"

    </rdfs:comment>

  </rdf:Description>

  <rdf:Description rdf:ID="MediaAlternatives">

    <rdf:type rdf:resource="http://www.w3.org/1999/02/22-rdf-syntax-ns#Property"/>

    <rdfs:domain rdf:resource="#Streaming"/>

    <rdfs:comment>

      Description: This attribute indicates whether the device interprets the 

      SDP attributes "alt", "alt-default-id", and "alt-group", defined in 

      clauses 5.3.3.3 and 5.3.3.4 of the specification. 

      Legal values are "Yes" and "No".

      Type: Literal
      Resolution: Override

      Examples: "Yes"

    </rdfs:comment>

  </rdf:Description>

  <rdf:Description rdf:ID="RtpProfiles">

    <rdf:type rdf:resource="http://www.w3.org/1999/02/22-rdf-syntax-ns#Property"/>

    <rdfs:range rdf:resource="http://www.w3.org/1999/02/22-rdf-syntax-ns#Bag"/>

    <rdfs:domain rdf:resource="#Streaming"/>

    <rdfs:comment>

      Description: This attribute lists the supported RTP profiles. Legal 

      values are profile names registered through the Internet Assigned Numbers 

      Authority (IANA), www.iana.org.

      Type: Literal (bag)

      Resolution: Append

      Examples: "RTP/AVP,RTP/AVPF"

    </rdfs:comment>

  </rdf:Description>

  <rdf:Description rdf:ID="StreamingOmaDrm">

    <rdf:type rdf:resource="http://www.w3.org/1999/02/22-rdf-syntax-ns#Property"/>

    <rdfs:range rdf:resource="http://www.w3.org/1999/02/22-rdf-syntax-ns#Bag"/>

    <rdfs:domain rdf:resource="#Streaming"/>

    <rdfs:comment>

      Description: Indicates whether the device supports streamed OMA DRM 

      protected content, as defined by OMA and Annex K. Legal values are OMA 

      Version numbers supported as a floating number. 0.0 indicates no support.

      Type: Literal (bag)

      Resolution: Locked

      Examples: "2.0"

    </rdfs:comment>

  </rdf:Description>

  <rdf:Description rdf:ID="PSSIntegrity">

    <rdf:type rdf:resource="http://www.w3.org/1999/02/22-rdf-syntax-ns#Property"/>

    <rdfs:range rdf:resource="http://www.w3.org/1999/02/22-rdf-syntax-ns#Bag"/>

    <rdfs:domain rdf:resource="#Streaming"/>

    <rdfs:comment>

      Description: Indicates whether the device supports integrity protection 

      for streamed content as defined by Annex K.2. Legal values are "Yes" and

      "No".

      Type: Literal

      Resolution: Locked

      Examples: "Yes"

    </rdfs:comment>

  </rdf:Description>

  <rdf:Description rdf:ID="VideoDecodingByteRate">

    <rdf:type rdf:resource="http://www.w3.org/1999/02/22-rdf-syntax-ns#Property"/>

    <rdfs:domain rdf:resource="#Streaming"/>

    <rdfs:comment>

      Description: If Annex G is not supported, the attribute has no meaning. 

      If Annex G is supported, this attribute defines the peak decoding byte 

      rate the PSS client is able to support. In other words, the PSS client 

      fulfils the requirements given in Annex G with the signalled peak decoding 

      byte rate. The values are given in bytes per second and shall be greater 

      than or equal to 16000. According to Annex G, 16000 is the default peak 

      decoding byte rate for the mandatory video codec profile and level 

      (H.263 Profile 0 Level 45). Legal values are integer values greater than 

      or equal to 16000.

      Type: Number

      Resolution: Locked

      Examples: "16000"

    </rdfs:comment>

  </rdf:Description>

  <rdf:Description rdf:ID="VideoInitialPostDecoderBufferingPeriod">

    <rdf:type rdf:resource="http://www.w3.org/1999/02/22-rdf-syntax-ns#Property"/>

    <rdfs:domain rdf:resource="#Streaming"/>

    <rdfs:comment>

      Description: If Annex G is not supported, the attribute has no

      meaning. If Annex G is supported, this attribute defines the

      maximum initial post-decoder buffering period of video. Values are

      interpreted as clock ticks of a 90-kHz clock. In other words, the

      value is incremented by one for each 1/90 000 seconds. For

      example, the value 9000 corresponds to 1/10 of a second initial

      post-decodder buffering. Legal values are all integer values equal

      to or greater than zero.

      Type: Number

      Resolution: Locked

      Examples: "9000"

    </rdfs:comment>

  </rdf:Description>

  <rdf:Description rdf:ID="VideoPreDecoderBufferSize">

    <rdf:type rdf:resource="http://www.w3.org/1999/02/22-rdf-syntax-ns#Property"/>

    <rdfs:domain rdf:resource="#Streaming"/>

    <rdfs:comment>

      Description: This attribute signals if the optional video

      buffering requirements defined in Annex G are supported. It also

      defines the size of the hypothetical pre-decoder buffer defined in

      Annex G. A value equal to zero means that Annex G is not

      supported. A value equal to one means that Annex G is

      supported. In this case the size of the buffer is the default size

      defined in Annex G.  A value equal to or greater than the default

      buffer size defined in Annex G means that Annex G is supported and

      sets the buffer size to the given number of octets. Legal values are all

      integer values equal to or greater than zero. Values greater than

      one but less than the default buffer size defined in Annex G are

      not allowed.

      Type: Number

      Resolution: Locked

      Examples: "0", "4096"

    </rdfs:comment>

  </rdf:Description>

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

<!-- ***** Component: ThreeGPFileFormat ***** -->

  <rdf:Description rdf:ID="Brands">

    <rdf:type rdf:resource="http://www.w3.org/1999/02/22-rdf-syntax-ns#Property"/>

    <rdfs:range rdf:resource="http://www.w3.org/1999/02/22-rdf-syntax-ns#Bag"/>

    <rdfs:domain rdf:resource="#ThreeGPFileFormat"/>

    <rdfs:comment>

      Description: This attribute lists the supported 3GP profiles identified 

      by brand. Legal values are brand identifiers according to 5.3.4 and 5.4 

      in [50].

      Type: Literal (bag)

      Resolution: Append

      Examples: "3gp4,3gp5,3gp6,3gr6,3gp7,3gr7,3ge7"

    </rdfs:comment>

  </rdf:Description>

  <rdf:Description rdf:ID="ThreeGPAccept">

    <rdf:type rdf:resource="http://www.w3.org/1999/02/22-rdf-syntax-ns#Property"/>

    <rdfs:range rdf:resource="http://www.w3.org/1999/02/22-rdf-syntax-ns#Bag"/>

    <rdfs:domain rdf:resource="#ThreeGPFileFormat"/>

    <rdfs:comment>

      Description: List of content types (MIME types) that can be included 

      in a 3GP file and handled by the PSS application. If the identifier 

      "Streaming-Media" is included, streaming media can be included in the 

      presentation, e.g. in DIMS. Details on the streaming support can then be 

      found in the Streaming component. For each content 

      type a set of supported parameters can be given. A content type that 

      supports multiple parameter sets may occur several times in the list.
      Type: Literal (bag)

      Resolution: Append

      Examples: "video/H263-2000;profile=0;level=45,audio/AMR"

    </rdfs:comment>

  </rdf:Description>

  <rdf:Description rdf:ID="ThreeGPAccept-Subset">

    <rdf:type rdf:resource="http://www.w3.org/1999/02/22-rdf-syntax-ns#Property"/>

    <rdfs:range rdf:resource="http://www.w3.org/1999/02/22-rdf-syntax-ns#Bag"/>

    <rdfs:domain rdf:resource="#ThreeGPFileFormat"/>

    <rdfs:comment>

      Description: List of content types for which the PSS application 

      supports a subset. MIME types can in most cases effectively be used 

      to express variations in support for different media types. Many MIME

      types have several parameters that can be used for this purpose. There 

      may exist content types for which the PSS application only supports a 

      subset and this subset cannot be expressed with MIME type parameters. 

      In these cases the attribute ThreeGPAccept-Subset is used to describe 

      support for a subset of a specific content type. If a subset of a 

      specific content type is declared in ThreeGPAccept-Subset, this means that 

      ThreeGPAccept-Subset has precedence over ThreeGPAccept. ThreeGPAccept shall always 

      include the corresponding content types for which ThreeGPAccept-Subset 

      specifies subsets of. No legal values are currently defined.

      Type: Literal (bag)

      Resolution: Locked

    </rdfs:comment>

  </rdf:Description>

  <rdf:Description rdf:ID="ThreeGPOmaDrm">

    <rdf:type rdf:resource="http://www.w3.org/1999/02/22-rdf-syntax-ns#Property"/>

    <rdfs:range rdf:resource="http://www.w3.org/1999/02/22-rdf-syntax-ns#Bag"/>

    <rdfs:domain rdf:resource="#ThreeGPFileFormat"/>

    <rdfs:comment>

      Description: List of the OMA DRM versions that is supported to be used

      for DRM protection of content present in the 3GP file format. Legal values 

      are OMA DRM version numbers as floating values. 0.0 indicates no support.

      Type: Literal (bag)

      Resolution: Locked

      Examples: "2.0"

    </rdfs:comment>

  </rdf:Description>

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

<!-- ***** Component: PssSmil ***** -->

  <rdf:Description rdf:ID="SmilAccept">

    <rdf:type rdf:resource="http://www.w3.org/1999/02/22-rdf-syntax-ns#Property"/>

    <rdfs:range rdf:resource="http://www.w3.org/1999/02/22-rdf-syntax-ns#Bag"/>

    <rdfs:domain rdf:resource="#PssSmil"/>

    <rdfs:comment>

      Description: List of content types (MIME types) that can be part of a 

      SMIL presentation. The content types included in this attribute can be 

      rendered in a SMIL presentation. If video/3gpp (or audio/3gpp) is 

      included, downloaded 3GP files can be included in a SMIL presentation. 

      Details on the 3GP file support can then be found in the ThreeGPFileFormat 

      component. If the identifier "Streaming-Media" is included, streaming 

      media can be included in the SMIL presentation. Details on the 

      streaming support can then be found in the Streaming component. 

      For each content type a set of supported parameters can be given. 

      A content type that supports multiple parameter sets may occur several 

      times in the list. Legal values are lists of MIME types with related 

      parameters and the "Streaming-Media" identifier.

      Type: Literal (bag)

      Resolution: Append

      Examples: "image/gif,image/jpeg,Streaming-Media"

    </rdfs:comment>

  </rdf:Description>

  <rdf:Description rdf:ID="SmilAccept-Subset">

    <rdf:type rdf:resource="http://www.w3.org/1999/02/22-rdf-syntax-ns#Property"/>

    <rdfs:range rdf:resource="http://www.w3.org/1999/02/22-rdf-syntax-ns#Bag"/>

    <rdfs:domain rdf:resource="#PssSmil"/>

    <rdfs:comment>

      Description: List of content types for which the PSS application 

      supports a subset. MIME types can in most cases effectively be used to 

      express variations in support for different media types. Many MIME types 

      have several parameters that can be used for this purpose. There may 

      exist content types for which the PSS application only supports a subset

      and this subset cannot be expressed with MIME-type parameters. In these 

      cases the attribute SmilAccept-Subset is used to describe support for a 

      subset of a specific content type. If a subset of a specific content type 

      is declared in SmilAccept-Subset, this means that SmilAccept-Subset has 

      precedence over SmilAccept. SmilAccept shall always include the 

      corresponding content types for which SmilAccept-Subset specifies subsets 

      of.

      The following values are defined:

        - "JPEG-PSS": Only the two JPEG modes described in clause 7.5 of the 

                      specifictaion are supported.

        - "SVG-Tiny"

        - "SVG-Basic"

      Subset identifiers and corresponding semantics shall only be defined by 

      the TSG responsible for the present document.

      Type: Literal (bag)

      Resolution: Append

      Examples: "JPEG-PSS,SVG-Tiny"

    </rdfs:comment>

  </rdf:Description>

  <rdf:Description rdf:ID="SmilBaseSet">

    <rdf:type rdf:resource="http://www.w3.org/1999/02/22-rdf-syntax-ns#Property"/>

    <rdfs:domain rdf:resource="#PssSmil"/>

    <rdfs:comment>

      Description: Indicates a base set of SMIL 2.0 modules that the client 

      supports. Leagal values are the following pre-defined identifiers: 

      "SMIL-3GPP-R4" and "SMIL-3GPP-R5" indicate all SMIL 2.0 modules required 

      for SMIL scene-description support according to clause 8 of Release 4 and 

      Release 5, respectively, of TS 26.234. "SMIL-3GPP-R6" and "SMIL-3GPP-R7"

      indicate all 
SMIL 2.0 modules required for SMIL scene description support 
      according to Release 6 and Release 7, respectively, of 
clause 8 of the 
      specification and of TS 26.246 [52].

      Type: Literal

      Resolution: Locked

      Examples: "SMIL-3GPP-R4", "SMIL-3GPP-R5"

    </rdfs:comment>

  </rdf:Description>

  <rdf:Description rdf:ID="SmilModules">

    <rdf:type rdf:resource="http://www.w3.org/1999/02/22-rdf-syntax-ns#Property"/>

    <rdfs:range rdf:resource="http://www.w3.org/1999/02/22-rdf-syntax-ns#Bag"/>

    <rdfs:domain rdf:resource="#PssSmil"/>

    <rdfs:comment>

      Description: This attribute defines a list of SMIL 2.0 modules

      supported by the client. If the SmilBaseSet is used those modules

      do not need to be explicitly listed here. In that case only

      additional module support needs to be listed. Legal values are all

      SMIL 2.0 module names defined in the SMIL 2.0 recommendation [31],

      section 2.3.3, table 2.

      Type: Literal (bag)

      Resolution: Locked

      Examples: "BasicTransitions,MulitArcTiming"

    </rdfs:comment>

  </rdf:Description>

</rdf:RDF>
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