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Foreword
This Technical Specification has been produced by the 3" Generation Partnership Project (3GPP).

The contents of the present document are subject to continuing work within the TSG and may change following formal
TSG approval. Should the TSG modify the contents of the present document, it will be re-released by the TSG with an
identifying change of release date and an increase in version number as follows:

Version x.y.z
where:
x thefirst digit:
1 presented to TSG for information;
2 presented to TSG for approval;
3 or greater indicates TSG approved document under change control.

y the second digit isincremented for all changes of substance, i.e. technical enhancements, corrections,
updates, etc.

z thethird digit isincremented when editorial only changes have been incorporated in the specification;

The 3GPP transparent end-to-end packet-switched streaming service (PSS) specification consists of six 3GPP TSs:
3GPPTS22.233[1], 3GPP TS 26.233[2], 3GPP TS 26.244 [50], 3GPP TS 26.245 [51], 3GPP TS 26.246 [52] and the
present document.

The TS 22.233 contains the service requirements for the PSS. The TS 26.233 provides an overview of the PSS. The TS
26.244 defines the 3GPP file format (3GP) used by the PSS and MM S services. The TS 26.245 defines the Timed text
format used by the PSS and MM S services. The TS 26.246 defines the 3GPP SMIL language profile. The present
document provides the details of the protocols and codecs used by the PSS.

The TS 26.244, TS 26.245 and TS 26.246 start with Release 6. Earlier releases of the 3GPP file format, the Timed text
format and the 3GPP SMIL language profile can be found in TS 26.234.

Introduction

Streaming refersto the ability of an application to play synchronised media streams like audio and video streamsin a
continuous way while those streams are being transmitted to the client over a data network.

Applications, which can be built on top of streaming services, can be classified into on-demand and live information
delivery applications. Examples of the first category are music and news-on-demand applications. Live delivery of radio
and television programs are examples of the second category.

The 3GPP PSS provides a framework for Internet Protocol (1P) based streaming applications in 3G networks.
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1 Scope

The present document specifies the protocols and codecs for the PSS within the 3GPP system. Protocols for control
signalling, capability exchange, mediatransport, rate adaptation and protection are specified. Codecs for speech, natural
and synthetic audio, video, still images, bitmap graphics, vector graphics, timed text and text are specified.

The present document is applicable to |P-based packet-switched networks.

2 References

The following documents contain provisions which, through reference in this text, constitute provisions of the present
document.

o References are either specific (identified by date of publication, edition number, version number, etc.) or
non-specific.

e For aspecific reference, subsequent revisions do not apply.

o For anon-specific reference, the latest version applies. In the case of areference to a 3GPP document (including
a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same
Release as the present document.

[1] 3GPP TS 22.233: "Transparent End-to-End Packet-switched Streaming Service; Stage 1".

2] 3GPP TS 26.233: "Transparent end-to-end packet switched streaming service (PSS); General
description”.

[3] 3GPP TR 21.905: "Vocabulary for 3GPP Specifications'.

[4] (void)

[5] IETF RFC 2326: "Real Time Streaming Protocol (RTSP)", Schulzrinne H., Rao A. and Lanphier
R., April 1998.

[6] IETF RFC 4566: " SDP: Session Description Protocol”, Handley M., Jacobson V. and Perkins C.,
July 2006.

[7] IETF STD 0006: "User Datagram Protocol”, Postel J., August 1980.

[8] IETF STD 0007: "Transmission Control Protocol", Postel J., September 1981.

[9] IETF RFC 3550: "RTP: A Transport Protocol for Real-Time Applications’, Schulzrinne H. et d.,
July 2003.

[10] IETF RFC 3551: "RTP Profile for Audio and Video Conferences with Minimal Control",
Schulzrinne H. and Casner S., July 2003.

[11] IETF RFC 4867: "RTP Payload Format and File Storage Format for the Adaptive Multi-Rate
(AMR) Adaptive Multi-Rate Wideband (AMR-WB) Audio Codecs', Sjoberg J. et al., April 2007.

[12] (void)

[13] IETF RFC 3016: "RTP Payload Format for MPEG-4 Audio/Visua Streams’, Kikuchi Y. et al.,
November 2000.

[14] IETF RFC 4629: "RTP Payload Format for the ITU-T Rec. H.263 Video", Ott J. et a., January
2007.

[15] IETF RFC 2046: "Multipurpose Internet Mail Extensions (MIME) Part Two: Media Types', Freed

N. and Borenstein N., November 1996.
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[16]

[17]
[18]
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[24]
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[26]
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[29]

[30]
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[32]
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[36]
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[38]

[39]
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[41]

IETF RFC 3236: "The 'application/xhtml+xml* Media Type", Baker M. and Stark P., January
2002.

IETF RFC 2616: "Hypertext Transfer Protocol — HTTP/1.1", Fielding R. et al., June 1999.

3GPP TS 26.071: "Mandatory Speech CODEC speech processing functions; AMR Speech
CODEC,; Genera description”.

(void)
3GPP TS 26.171: "AMR Wideband Speech Codec; General Description”.

I SO/IEC 14496-3:2005: "Information technology — Coding of audio-visual objects— Part 3:
Audio".

ITU-T Recommendation H.263 (01/05): "Video coding for low bit rate communication"”.
(void)

I SO/IEC 14496-2:2004: "I nformation technology — Coding of audio-visual objects — Part 2:
Visual".

(void)

ITU-T Recommendation T.81 (1992) | ISO/IEC 10918-1:1993: "Information technology — Digital
compression and coding of continuous-tone still images — Requirements and guidelines’.

C-Cube Microsystems: " JPEG File Interchange Format", Version 1.02, September 1, 1992.

W3C Recommendation: "XHTML Basic", http://www.w3.0rg/T R/2000/REC-xhtml-basic-
20001219, December 2000.

I SO/IEC 10646-1:2000: "Information technology — Universal Multiple-Octet Coded Character Set
(UCS) — Part 1. Architecture and Basic Multilingual Plane".

The Unicode Consortium: "The Unicode Standard”, Version 3.0 Reading, MA, Addison-Wedley
Developers Press, 2000, ISBN 0-201-61633-5.

W3C Recommendation: " Synchronized Multimedia I ntegration Language (SMIL 2.0)-[Second
Edition]", http://www.w3.0rg/TR/2005/REC-SM L 2-20050107/, January 2005.

CompuServe Incorporated: " GIF Graphics Interchange Format: A Standard defining a mechanism
for the storage and transmission of raster-based graphicsinformation”, Columbus, OH, USA,
1987.

CompuServe Incorporated: " Graphics Interchange Format: Version 89a", Columbus, OH, USA,
1990.

(void)
(void)
(void)
(void)

IETF RFC 2083: "PNG (Portable Networks Graphics) Specification Version 1.0", Boutell T., et
al., March 1997.

W3C Recommendation: " Composite Capability/Preference Profiles (CC/PP): Structure and
Vocabularies 1.0", http://www.w3.0rg/TR/2004/REC-CCPP-struct-vocab-20040115/, January
2004.

Open Mobile Alliance: "User Agent Profile Version 2.0", February 2006.

W3C Recommendation: "RDF Vocabulary Description Language 1.0: RDF Schema”,
http://www.w3.0rg/TR/2004/REC-rdf-schema-20040210/, February 2004.
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Scalable Polyphony MIDI Device 5-to-24 Note Profile for 3GPP Version 1.0, RP-35, MIDI
Manufacturers Association, Los Angeles, CA, February 2002.

"Standard MIDI Files1.0", RP-001, in "The Complete MIDI 1.0 Detailed Specification, Document
Version 96.1", The MIDI Manufacturers Association, Los Angeles, CA, USA, February 1996.
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3GPP TS 26.244: "Transparent end-to-end packet switched streaming service (PSS); 3GPP file
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3GPP TS 26.245: "Transparent end-to-end packet switched streaming service (PSS); Timed text
format".
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October 2005.
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IETF RFC 3556: " Session Description Protocol (SDP) Bandwidth Modifiers for RTP Control
Protocol (RTCP) Bandwidth", Casner S., July 2003.
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IETF RFC 4585: "Extended RTP Profile for Real-time Transport Control Protocol (RTCP)-Based
Feedback (RTP/AVPF)", Ott J. et a., July 2006.

IETF RFC 3611: "RTP Control Protocol Extended Reports (RTCP XR)", Friedman T., Caceres R.
and Clark A., November 2003.
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IETF RFC 3986: "Uniform Resource Identifiers (URI): Generic Syntax", Berners-Lee T., Fielding
R. and Masinter L., January 2005.
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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

discrete media: mediathat itself does not contain an element of time. In the present document all media not defined as
continuous media

device capability description: adescription of device capabilities and/or user preferences. Contains a number of
capability attributes

device capability profile: same as device capability description
kilobits: 1000 bits
kilobytes: 1024 bytes

presentation description: containsinformation about one or more media streams within a presentation, such as the set
of encodings, network addresses and information about the content

PSS client: client for the 3GPP packet switched streaming service based on the IETF RTSP/SDP and/or HTTP
standards, with possible additional 3GPP requirements according to the present document

PSS server: server for the 3GPP packet switched streaming service based on the IETF RTSP/SDP and/or HTTP
standards, with possible additional 3GPP requirements according to the present document

scene description: description of the spatial layout and temporal behaviour of a presentation. It can also contain
hyperlinks

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
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DRM Digital Rights Management
Enhanced aacPlus MPEG-4 High Efficiency AAC plus MPEG-4 Parametric Stereo
GIF Graphics Interchange Format
HTML Hyper Text Markup Language
ITU-T International Telecommunications Union — Telecommunications
JFIF JPEG File Interchange Format
MIDI Musical Instrument Digital Interface
MIME Multipurpose Internet Mail Extensions
MMS Multimedia Messaging Service
NADU Next Application Data Unit
PNG Portable Networks Graphics
PSS Packet-switched Streaming Service
QCIF Quarter Common Intermediate Format
RDF Resource Description Framework
RTCP RTP Control Protocol
RTP Real-time Transport Protocol
RTSP Real-Time Streaming Protocol
SBR Spectral Band Replication
SDP Session Description Protocol
SMIL Synchronised Multimedia Integration Language
SP-MIDI Scalable Polyphony MIDI
SRTP The Secure Real-time Transport Protocol
SVG Scalable Vector Graphics
UAProf User Agent Profile
UCs-2 Universal Character Set (the two octet form)
UTF-8 Unicode Transformation Format (the 8-bit form)
W3C WWW Consortium
WML Wireless Markup Language
XHTML eXtensible Hyper Text Markup Language
XMF eXtensible Music Format
XML eXtensible Markup Language
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4 System description
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Figure 1. Functional components of a PSS client
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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 severa
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
isincluded 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 datain atransport
protocol (see clause 6). Thisis shown in figure 1 as the "packet based network interface” and displayed in more detail in
the protocol stack of figure 2.

Capability exchange
Scene description
Presentation description
Video Still images Capability exchange
Audio Bitmap graphics Presentation
Speech Vector graphics description
Timed Text Text
Scene description Timed text
Synthetic audio
Payload formats
HTTP RTSP
RTP
UDP TCP UDP
IP
Figure 2: Overview of the protocol stack
5 Protocols
5.1 Session establishment

Session establishment refers to the method by which a PSS client obtains the initial session description. Theinitial
session description can e.g. be a presentation description, a scene description or just an URL to the content.

A PSS client shall support initial session descriptions specified in one of the following formats: SMIL, SDP, or plain
RTSP URL.
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In addition to rtsp:// the PSS client shall support URLs[60] to valid initial session descriptions starting with file:// (for
locally stored files) and http:// (for presentation descriptions or scene descriptions delivered viaHTTP).

Examplesfor valid inputsto a PSS client are: file://temp/morning_news.smil, http://example.com/morning_news.sdp,
and rtsp://example.com/morning_news.

URLSs can be made available to a PSS client in many different ways. It is out of the scope of this specification to
mandate any specific mechanism. However, an application using the 3GPP PSS shall at least support URLs of the
above type, specified or selected by the user.

The preferred way would be to embed URLSs to initial session descriptions within HTML or WML pages. Browser
applications that support the HTTP protocol could then download the initial session description and pass the content to
the PSS client for further processing. How exactly thisis done is an implementation specific issue and out of the scope
of this specification.

As an aternative to conventional streaming, a PSS client should also support progressive download of 3GP files [50]
delivered viaHTTP. A progressive-download session is established with one or more HTTP GET requests. In order to
improve playback performance for 3GP files that are not authored for progressive download, a PSS client may issue
(multiple pipelined) HTTP GET requests with byte ranges [17]. Example of avalid URL is
http://example.com/morning_news.3gp.

5.2 Capability exchange

521 General

Capability exchange is an important functionality in the PSS. It enables PSS servers to provide awide range of devices
with content suitable for the particular device in question. Another very important task is to provide a smooth transition
between different releases of PSS. Therefore, PSS clients and servers should support capability exchange.

The specification of capability exchange for PSSis divided into two parts. The normative part contained in clause 5.2
and an informative part in clause A.4 in Annex A of the present document. The normative part gives all the necessary
requirements that a client or server shall conform to when implementing capability exchangein the PSS. The
informative part provides additional important information for understanding the concept and usage of the functionality.
It is recommended to read clause A.4 in Annex A before continuing with clauses 5.2.2-5.2.7.

5.2.2 The device capability profile structure

A device capability profileis an RDF [41] document that follows the structure of the CC/PP framework [39] and the
CC/PP application UAProf [40]. Attributes are used to specify device capabilities and preferences. A set of attribute
names, permissible values and semantics constitute a CC/PP vocabulary, which is defined by an RDF schema. For PSS,
the UAProf vocabulary is reused and an additional PSS specific vocabulary is defined. The details can be found in
clause 5.2.3. The syntax of the attributesis defined in the vocabulary schema, but aso, to some extent, the semantics. A
PSS device capability profile is an instance of the schema (UAProf and/or the PSS specific schema) and shall follow the
rules governing the formation of a profile given in the CC/PP specification [39]. The profile schema shall also be
governed by the rules defined in UAProf [40] chapter 7, 7.1, 7.3 and 7.4.

523 Vocabularies for PSS

5.2.3.1 General
Clause 5.2.3 specifies the attribute vocabul aries to be used by the PSS capahility exchange.

PSS servers supporting capability exchange shall support the attributes in the four PSS components of the PSS base
vocabulary. PSS servers should also support the recommended attributes from the UAProf vocabulary [40]. A server
may additionally support other UAProf attributes.
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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);
- 3GPfile 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., aswell 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
3GPfilesit isinherit in the 3GP file format, and for SMIL presentationstiming 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. Seein particular the StreamingAccept and ThreeGPAccept attributes below.

The PSS base vocabulary is an extension to UAProf and is defined as an RDF schemain 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 alocal 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 subclauseslist all
attributes for each component.

52321 PssCommon Component
Attribute name: AudioChannels

Attribute definition: This attribute describes the stereophonic capability of the natural audio device.

Component: PssCommon
Type: Litera

Lega values: '‘Mono', 'Stereo'
Resolution rule: Locked

EXAMPLE 1: <AudioChannelssMono</AudioChannelss>

Attribute name: M axPolyphony

Attribute definition: The MaxPolyphony attribute refers to the maximal polyphony that the synthetic audio device
supports as defined in [44].

NOTE: The MaxPolyphony attribute is used to signal the maximum polyphony capabilities supported by the PSS
client. Thisis acomplementary mechanism for the delivery of compatible SP-MIDI content and thus by
setting the MaxPolyphony attribute the PSS client is required to support Scalable Polyphony MIDI i.e.
Channel Masking defined in [44].

Component: PssCommon

Type: Number

Legal values: Integer between 5 and 24
Resolution rule: Locked

EXAMPLE 2: <MaxPolyphony>8</MaxPolyphony>
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Attribute name:

Attribute definition:

Component:
Type:
Lega values:

Resolution rule:

NumOfGM 1Voices

The NumOfGM 1V oices attribute refers to the maximum number of simultaneous GM 1 voices
that the synthetic audio engine supports.

PssCommon

Number

Integer greater or equal than 5
Locked

EXAMPLE 3:  <NumOfGMIVoices>24</NumOfGMIVoicess

Attribute name:

Attribute definition:

Component:
Type:
Legd values:

Resolution rule:

NumOfM obileDL SV oicesWithoutOptional Blocks

The NumOfMobileDL SV oicesWithoutOptional Blocks attribute refers to the maximum number
of simultaneous Mobile DLS[70] voices without optional group of processing blocks that the
synthetic audio engine supports.

PssCommon

Number

Integer greater or equal than 5
Locked

EXAMPLE 4: <NumOfMobileDLSVoicesWithoutOptionalBlocks>24
</NumOfMobileDLSVoicesWithoutOptionalBlocks>

Attribute name:

Attribute definition:

Component:
Type:
Lega values:

Resolution rule:

NumOfM obileDL SV oicesWithOptional Blocks

The NumOfMobileDL SV oicesWithOptional Blocks attribute refers to the maximum number of
simultaneous Mobile DL S 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.

PssCommon

Number

Integer greater than or equal to 0
Locked

EXAMPLE5: <NumOfMobileDLSVoicesWithOptionalBlocks>24
</NumOfMobileDLSVoicesWithOptionalBlocks>

Attribute name:
Attribute definition:
Component:

Type:

Legal values:

Resolution rule:

PssVersion

Latest PSS version supported by the client.

PssCommon

Literal

"3GPP-R4", "3GPP-R5", "3GPP-R6", "3GPP