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	First Change


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

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

device capability profile: same as device capability description

http-URL: a URL with a fixed scheme of “http://” or https://.
kilobits: 1000 bits

kilobytes: 1024 bytes

media presentation: a structured collection of data that is accessible to the HTTP-Streaming Client.

media presentation description (MPD): contains information required by the HTTP-Streaming Client to construct appropriate URLs to access Segments and to provide the streaming service to the user.
presentation description: contains information 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
	End of First Change


	Second Change


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

Enhanced aacPlus
MPEG-4 High Efficiency AAC plus MPEG-4 Parametric Stereo

GIF
Graphics Interchange Format

HTML
Hyper Text Markup Language

HTTP
Hypertext Transfer Protocol
HTTPS

Hypertext Transfer Protocol Secure

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

MPD
Media Presentation Description

MPEG-2 TS
Moving Picture Experts Group Transport Stream

NADU
Next Application Data Unit

OMA
Open Mobile Alliance

PDCF
Packetized DRM Content Format

PNG
Portable Networks Graphics

PSS
Packet-switched Streaming Service

QCIF
Quarter Common Intermediate Format

RAP
Random Access Point

RDF
Resource Description Framework

RFC
Request For Comments

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)

URI
Uniform Resource Identifier

URL
Uniform Resource Locator

UTC
Universal Time Coordinated
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

XSLT
eXtensible Stylesheet Language Transformation
	End of Second Change


	Third Change


12.2.1

Introduction

A Media Presentation is a structured collection of data that is accessible to the HTTP-Streaming Client. The HTTP-Streaming client requests and downloads media data information to present the streaming service to the user. 

A Media Presentation is described in a Media Presentation Description (MPD) including any possible updates of the MPD. The MPD, including all attributes and elements, is specified in clause 12.2.5. 

A Media Presentation consists of 

· A sequence of one or more Periods.

· Each Period contains one or more Representations from the same media content.

· Each Representation consists of one or more Segments. 

· Segments contain media data and/or metadata to decode and present the included media content.

The Media Presentation has a time line that is defined by the concatenation of the timeline of each Period. However, it should be noted that the playout procedure of the media may need to be adjusted at the end of the preceding Period to match the start time of the new Period as documented as there may be small overlaps or gaps with a Representation at the end of the preceding Period.

The timeline in each Period is common to all Representations. 
The Media Presentation may be of type OnDemand or Live. The MPD attribute type provides the type of the Media Presentation. 

If present, the MPD attribute availabilityStartTime gives the earliest time at which the Media Presentation is available at the server. 

If present, the MPD attribute availabilityEndTime gives the time after which the Media Presentation will no longer be available at the server.
If present, the MPD attribute mediaPresentationDuration describes the duration of the entire Media Presentation. If not present, the duration of the Media Presentation is unknown.

	End of Third Change


	Fourth Change


12.2.3
Representation
Each Period consists of one or more Representations. 

A Representation is one of the alternative choices of the media content or a subset thereof typically differing by the encoding choice, e.g. by bitrate, resolution, language, codec, etc.
A Representation starts at the start of the Period and continues to the end of the Period.

A Representation consists of one or more Segments. 
Each Representation either contains an Initialisation Segment or each Media Segment in the Representation is self-initialising.

Each Representation includes one or more media components, where each media component is an encoded version of one individual media type such as audio, video or timed text. Media components are time-continuous across boundaries of consecutive Media Segments within one Representation.
Representations are assigned to a group indicated by the group attribute. Representations in the same group are alternatives to each other. The media content within one Period is represented by:

· either one Representation from group 0, if present,

· or the combination of at most one Representation from each non-zero group.

The timing within each Representation is relative to the start time of the Period that contains this Representation. 
	End of Fourth Change


	Fifth Change


12.2.4.1
Definition

A Segment is defined as a unit that can be uniquely referenced by an http-URL included in the MPD, where an http-URL is defined as an <absolute-URI> according to RFC3986 [60], clause 4.3, with a fixed scheme of “http://” or https://, possibly restricted by a byte range if the range attribute is provided. The byte range is expressed as a Ranges-specifier as defined in RFC2616 [17], section 14.35.1 restricted to a single expression identifying a contiguous range of bytes.
The Initialisation Segment contains initialisation information for accessing the Representation. The Initialisation Segment shall not contain any media data.
A Media Segment contains media components that are either described within this Media Segment or described by the Initialisation Segment of this Representation. In addition, a Media Segment 

· is assigned a unique MPD URL Element.

· is explicitly or implicitly assigned a start time relative to the start of the Representation provided by the MPD. The client can therefore download the appropriate Segments in regular play-out mode or after seeking. The start time shall be drift-free between the time indicated in the MPD and internal clock of the Media Segments, i.e. the accuracy of the start time documented in the MPD relative to the internal clock does not depend on the position of the Segment in the Representation.

· provides random access information, namely whether this Representation can be randomly accessed within this Segment and if yes, how to randomly access the Media Presentation within this Segment, e.g. exact timing, byte position. There is no requirement that a Media Segment starts with a random access point (RAP), but it is possible to signal in the MPD that all Segments within a Representation start with a RAP. The first Media Segment of a Representation shall always start with a RAP.

· when considered in conjunction with the information and structure of the MPD, contains sufficient information to time-accurately present each contained media component in the Representation without accessing any previous Media Segment in this Representation provided that the Media Segment contains a RAP. The time-accuracy enables seamlessly switching Representations and jointly presenting multiple Representations. 
· may contain information for randomly accessing subsets of the Segment by using partial HTTP GET requests.
	End of Fifth Change


	Sixth Change


12.2.5.1
Introduction
The Media Presentation Description (MPD) contains metadata required by the client to construct appropriate URLs to access Segments and to provide the streaming service to the user. 

The Media Presentation may be available in different Representations (different bitrates, languages, resolutions, etc.). The service may be on-demand or live. The MPD contains information that enables the client to build the URLs to access any available Segment (or parts thereof) of the Media Presentation. 

The MPD is an XML-document that is formatted according to the XML schema provided in clause 12.2.5.3. The MIME type of the MPD shall be “video/vnd.3gpp.mpd”. The delivery of the MPD is not in scope of this specification.

If the MPD is delivered over HTTP, then the MPD may be content encoded for transport, as described in [17] using the generic GZip algorithm RFC 1952 [59]. HTTP Streaming clients shall support GZip content decoding of the MPD when delivered over HTTP (GZIP RFC 1952 [59], clause 9).
An adaptive HTTP streaming client shall ignore any XML attributes or elements in a valid XML document formatted according to the XML schema provided in clause 12.2.5.3 that it does not recognize.
	End of Sixth Change


	Seventh Change


12.2.5.4
Media Presentation Description Updates

The MPD may be changed during the Media Presentation. 

If the attribute minimumUpdatePeriodMPD is provided then the client derives the next time to check whether the MPD has been updated on the server, referred to as CheckTime, as the sum of the time when the previous update of the MPD was requested and the minimumUpdatePeriodMPD.

If the minimumUpdatePeriodMPD is not provided, external means may be used to deduce the CheckTime of the MPD, if applicable. 

If the MPD is changed, then the changes to the MPD shall be such that the updated MPD is compatible with the previous MPD in the following sense: An example client using the segment list generation process as provided in section 12.6.3 would generate an identically functional Segment List from the updated MPD for any time up to the CheckTime of the previous MPD as it would have done from the previous MPD. The requirement ensures that 

1. clients may immediately begin using the new MPD without synchronisation with the old MPD, since it is compatible with the old MPD before the update time; and 
2. the update time needs not be synchronised with the time at which the actual change to the MPD takes place: i.e. changes to the MPD may be advertised in advance.
	End of Seventh Change


	Eighth Change


12.3
Protocols

Adaptive HTTP-Streaming Clients shall comply with clients as specified in RFC2616 [17].

HTTP-Streaming Servers shall comply with servers as specified in RFC2616 [17].

HTTP-Streaming Clients are expected to use the HTTP GET method or the partial GET method, as specified in RFC2616  [17], section 9.3, to retrieve Initialisation Segments or parts thereof and Media Segments or parts thereof.
	End of Eighth Change


	Nineth Change


12.6.3.4. Media Segment List Restrictions

The Media Segment List is restricted to t a list of accessible Media Segments, which may be a subset of the  Media Segments of the complete Media Presentation. The construction is governed by the current value of the clock at the client NOW. 

Generally, Segments are only available for any time NOW between availabilityStartTime and availabilityEndTime. For times NOW outside this window, no Segments are available.

In addition, for live services, the Media Segment list is further restricted by the CheckTime as defined in section 12.2.5.4 together with the MPD attributes timeShiftBufferDepth such that only Media Segments for which the sum of the start time of the Media Segment and the Period start time falls in the interval [NOW-timeShiftBufferDepth-duration, min(CheckTime, NOW)] are included. 

	End of Nineth Change


	Tenth Change


12.7.2
Transport Security

Transport security in adaptive HTTP streaming is achieved using the HTTPS (Hypertext Transfer Protocol Secure) specified in RFC2818 [105]. HTTPS may be used to authenticate the server and to ensure secure transport of the content from server to client.

NOTE: The use of HTTPS for delivering Media Segments may inhibit caching at proxies and add overhead at the server and the client.

	End of Tenth Change


	Eleventh Change


Q.1.2
Static Mode

Static content preparation mode is an approach for delivering media content over HTTP as static content. The server is not required to prepare the content in any way. Instead, the content preparation is done in advance, possibly offline, by a separate entity. The server may be a web server that serves the media file(s) as any other regular static file. Figure Q.1 shows an example HTTP-Streaming architecture for the static content serving mode. . Figure Q.1 shows an example HTTP-Streaming architecture for the static content serving mode.
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Figure Q.1 HTTP-Streaming Architecture for the Static Content Serving Mode

	End of Eleventh Change


	Twelveth Change


Q.1.3
Dynamic Mode

In dynamic content serving mode, the streaming server dynamically tailors the streamed content to a client based on requests from the client. The HTTP streaming server interprets the incoming HTTP GET request and identifies the requested media samples from a given content. The server then locates the requested media samples in the content file(s) or from the live stream. It then extracts and envelopes the requested media samples in a container. Subsequently, the newly formed container with the media samples is delivered to the client in the HTTP GET response body. Figure Q.2 shows an example HTTP-Streaming architecture for the dynamic content serving mode.
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Figure Q.2 HTTP-Streaming Architecture for the Dynamic Content Serving Mode
	End of Twelveth Change


	Thirteenth Change


Q.2.1
General

The mapping presented in this Annex allows transformation of the MPD table and the XML schema defined in section 12.2.5 to a SMIL-based syntax. This transformation may be effected automatically, for instance, using XSLT, at the client or the server. The MPD structure and semantics will be retained in the SMIL-based syntax. 

The first 3 columns of Table 12.4 below contain the elements and attributes from the MPD table 12.2.  Column 1 contains an MPD element, column 2 lists its children elements and column 3 lists its attributes.

Column 4 indicates how elements/attributes from this structure can be mapped to elements/attributes in 3GPP SMIL. That is, it indicates which 3GPP SMIL attributes/elements can be used to provide equivalent functionality.

Note that “3GPP SMIL” as used in this document refers to the 3GPP SMIL Language profile defined in TS 26.246 [52].

In some cases to match the semantics from Table 12.2, new attributes/elements that are not defined in 3GPP SMIL, are required. Column 5 lists these attributes or elements. These would be added to 3GPP SMIL as extensions indicated by the “3g9” identifier defined in the same namespace as that for 3GPP HTTP streaming in section 12.2.5, viz., xmlns="urn:3GPP:ns:PSS:AdaptiveHTTPStreamingMPD:2009". 

In many cases deployments that do not use the new elements and attributes from column 5 are feasible– these elements and attributes are either optional or existing SMIL constructs can be used as an alternative (e.g., playlists can be used instead of templates). System deployers should only use constructs in column 4 if they want compatibility with legacy 3GPP SMIL clients. If support for extension elements and attributes has been added to 3GPP SMIL clients, deployments can leverage constructs in column 4 as well as 5.

Table Q1: Mapping MPD structure, semantics and syntax to SMIL

	Element
	Children Elements
	Attribute
	Mapping to 3GPP SMIL
	Extension to 3GPP SMIL

	MPD
	Period, ProgramInformation
	
	body
	

	
	
	type
	
	type

	
	
	availabilityStartTime
	
	availabilityStartTime



	
	
	availabilityEndTime
	
	availabilityEndTime

	
	
	duration
	
	duration

	
	
	minimumUpdatePeriodMPD
	
	minimumUpdatePeriodMPD

	
	
	minBufferTime
	
	minBufferTime

	
	
	timeShiftBufferDepth
	
	timeShiftBufferDepth

	Period
	Representation, SegmentInfoDefault
	
	seq, switch
	

	
	
	start
	begin
	

	
	
	segmentAlignmentFlag
	
	segmentAlignmentFlag

	
	
	bitstreamSwitchingFlag
	
	bitStreamSwitchingFlag

	ProgramInformation
	Source, Copyright, Title
	
	meta
	

	Representation
	SegmentInfo, ContentProtection, TrickMode
	
	seq
	

	
	
	id
	id
	

	
	
	bandwidth
	systemBitrate
	

	
	
	width, height
	systemScreenSize
	

	
	
	language
	systemLanguage
	

	
	
	mimeType
	systemComponent 
	

	
	
	startWithRAP
	
	startWithRAP

	
	
	qualityRanking
	
	qualityRanking

	SegmentInfo
	InitialisationSegmentUrl, Url, UrlTemplate
	
	par, seq

When track alignment across Segments cannot be guaranteed, par should be used with each children URL containing begin and dur attributes. 
	SegmentInfo element with playback semantics identical to those defined in section 12.2. That is, all children elements of SegmentInfo are time-continuous across boundaries of consecutive Media Segments within one Representation. 

	
	
	duration
	dur specified for each Url in playlist, possibly in conjunction with begin
	 

	
	
	baseURL
	
	baseURL

	InitSegmentUrl
	
	 
	See Url below.

To identify initialization segments, either dur can be set to “0” or type can be set to “init”
	

	Url
	
	
	MEDIA-ELMS (ref, video, audio, etc.) as defined in 3GPP SMIL  along with all attributes defined for those elements
	

	
	
	sourceURL
	src  (only allows absolute URIs).
	sourceURL with URI resolution semantics defined in 12.2.4.2.1. This attribute is also defined for the MPD, SegmentInfo, SegmentInfoDefault and Url elements

	
	
	range
	
	range

	UrlTemplate
	
	
	Url playlists may be used as an alternative to urlTemplate
	UrlTemplate (along with attributes defined for UrlTemplate)

	SegmentInfoDefault
	UrlTemplate
	
	This element may be skipped and information provided directly at SegmentInfo level instead
	SegmentInfoDefault

	
	
	duration
	
	See duration in Segment

	ContentProtection
	SchemeInfo
	
	For 3GP files, content protection may be achieved through mechanisms defined in 3GP file format
	ContentProtection

	
	
	schemeId
	
	schemeId

	SchemeInformation
	
	
	
	SchemeInfo

	TrickMode
	alternatePlayoutMode
	
	
	TrickMode


The examples below illustrate  the use of a SMIL-based syntax. The examples include  3GPP SMIL constructs as well as extensions to 3GPP SMIL. 

	End of Thirteenth Change
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