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Adaptive HTTP Streaming
12.1
System Description
The 3GPP adaptive HTTP-Streaming protocol provides a streaming service. This enables delivering content from standard HTTP servers to an HTTP-Streaming client and enables caching content by standard HTTP caches. 

Figure 12.1 shows the architecture for Adaptive HTTP streaming. This specification only deals with the specification of interface 1 between the HTTP-Streaming Client and the HTTP-Streaming Server. All other interfaces are out-of-scope of this specification. 

It is assumed that the HTTP-Streaming Client has access to a Media Presentation Description (MPD). An MPD provides sufficient information for the HTTP-Streaming Client to provide a streaming service to the user by sequentially downloading media data from an HTTP server and rendering the included media appropriately. 


[image: image1.emf]HTTP 

Streaming 

Server

HTTP

Streaming 

Client

1: 

HTTP 

Streaming

HTTP Cache

Content 

Preparation


Figure 12.1 System Architecture for Adaptive HTTP Streaming
To initiate the streaming service to the user, the HTTP Streaming Client establishes a media presentation by downloading the relevant metadata and subsequently the media data. The media presentation is defined in clause 12.2. The protocols used in this specification are specified in clause 12.3. The usage of 3GP file format as media container format is specified in clause 12.4. The codecs are introduced in clause 12.6. Guidelines on the Client Behaviour are presented in clause 12.6. Security-related aspects are addressed in clause 12.7. Quality-of-Experience is introduced in clause 12.8.

12.2
Media Presentation 
12.2.1
Introduction

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

A media presentation consists of 

· A Media Presentation Description (MPD) 
· A sequence of Periods.

· Each Period contains one or more Representations from the same media content (it cannot be that one alternative representation is Spiderman and another alternative representation is Superman).
· Each Representation consists of one or more segments. 

· Segments contain media data and/or metadata to decode and present the included media data.
The media presentation has a time line that is defined by the concatenation of the timeline of each period. The timeline in each period is common to all representations. If the type of the media presentation is OnDemand then the media presentation start time is assumed to be 0. If the type of the media presentation is Live then the media presentation start time is equal to the MPD attribute availabilityStart.
12.2.2
Period

A media presentation consists of one or more periods corresponding to the Period elements in the MPD. 

Each period has an attribute start. 

For live, the start attribute of the period specifies the time in UTC format defining the availability of the Period, in particular the first Media Segment of each Representation in this Period.

For OnDemand the start attribute of the first period may be set to an arbitrary time. For any other period the start attribute specifies the presentation time of the first sample of each period in the media presentation relative to the start time of the first period in this media presentation. 

Each period extends until the start of the next period, or the end of the media presentation in the case of the last period. 

Period start and end times are precise. They reflect the actual timing resulting from playing the media in the period.

12.2.3
Representation
A representation is one of alternative choices differing e.g. by bitrate, resolution, language, etc.
A representation may have an Id. If present the Id shall be unique within one Media Presentation.

A representation starts at the start the period and continues to the end of the period.

The Representation consists of one or multiple segments. 
Each Representation either contains an Initilisation Segment or each Media Segment in the Representation is self-initialising.

The Representation contains one Media Segment or a sequence of Media Segments.
Media components are time-continuous across boundaries of consecutive Media Segments.
12.2.4

Segments
12.4.2.1
Definition

A Segment is defined as a unit that can be uniquely referenced by an http-URL element in the MPD, where an http-URL is defined as an <absolute-URI> according to [RFC3986], clause 4.3, with a fixed scheme of “http://” or https://, possibly restricted by a byte range. The byte range is expressed as a Ranges-specifier as defined in RFC2616 [r6], section 14.35.1 restricted to a single expression identifiying a contiguous range of bytes.
Initilialisation 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 it is described by the Initialisation Segment of this Representation. In addition, a Media Segment 

· Has assigned a unique MPD URL Element

· Has assigned a start time relative to the start of the representation provided by the MPD such that the client can download the segment. The start time shall be drift-free between the time indicated in the MPD and internal clock of the media data.

· Provides random access information, namely if you can randomly access this representation within this segment and if yes, how to randomly access the representation within this segment. 

· Contains sufficient information on how to accurately present each contained component in the representation without accessing any previous media segment in this representation.

· May provide metainformation for faster accessing subsets of the segment.

12.4.2.2
Segment URLs and Media Segment Start Times

12.4.2.2.1

Overview
Each Representation contains at most one SegmentInfo Element that together with a possibly present SegmentInfoDefault Element on MPD level and possibly present SegmentInfoDefault Elements on Period level permits to generate the segment access information of each segment within a Representation. 

The SegmentInfo Elements specify explicitly or implicitly for each Media Segment the URL (possibly with a byte range) and the start time of the segment in the Representation.

SegmentInfo Elements either contain a UrlTemplate Element or a Url Element. 

Editor’s Note: This restriction may be revisited if relevant use cases are provided. 
Each SegmentInfo Element generates a list of Media Segment URLs and Media Segment start times relative to the start of the Representation. 

Each SegmentInfo Element contains a duration element defining the duration for each segment within this SegmentInfo Element. The start time of each Media Segment in the Representation is defined as the sum of durations of all preceeding Media Segments within this Representation.

If the SegmentInfo contains a UrlTemplate Element then the SegmentURLs are constructed according to clause 12.4.2.2.2. If the SegmentInfo contains a Url Element then the rules according to clause 12.4.2.2.3 shall apply.
12.4.2.2.2

Template-based Media Segment URLs

If the SegmentInfo Element contains a UrlTemplate element then the following procedures apply to generate the URLs for each Media Segment described in this SegmentInfo element.

The segment information for a Representation at any given time is obtained by combining the representation SegmentInfo element, if any, with the SegmentInfoDefault on Period level element, if any, and the SegmentInfoDefault  element on MPD level. Each attribute of the SegmentInfoDefault element on Period level overides the same attribute of the SegmentInfoDefault element on MPD level. Each attribute of the SegmentInfo element overrides the same attribute of the SegmentInfoDefault element on Period level  and SegmentInfoDefault element on MPD level. 
Assume that Media Segments within a Representation have assigned consecutive segment indices SegmentIndex=1,2,3…., i.e. the first Media Segment has assigned SegmentIndex=1, the second Media Segment has assigned SegmentIndex=2, etc.

The details of the URLTemplate are FFS. 

Editor’s Note: The URLTemplate should at least include 

· Segment index SegmentIndex
· The representation id Id
· Dynamic parameters, e.g. numbers of intervals 

12.4.2.2.3

Playlist-based Segment URLs

If the SegmentInfo Element contains a Url element then the following procedures apply to generate the URLs for each Media Segment described in this SegmentInfo element.
There may be a baseURL attribute at the SegmentInfoDefault element on MPD level or the SegmentInfoDefault element on Period level or the SegmentInfo element. 

If a baseURL is supplied in the SegmentInfoDefault element on MPD level, it must be absolute.

A baseURL may be supplied in the SegmentInfoDefault element on Period level. If a baseURL is supplied in SegmentInfoDefault element on MPD level, then the baseURL in the SegmentInfoDefault element on Period level may be relative, and the effective baseURL valid in the period is formed by composing the MPD level baseURL and the relative URL supplied at the Period level. If there is no MPD level baseURL, a baseURL supplied at the Period level must be absolute and is the effective Period baseURL. The composition of a relative URL with an effective baseURL is done using normal URL Reference Resolution (see [RFC 3986], section 5.2).

The same applies at the Representation level, and for the URL for any segment (Initialisation or Media Segment). 

12.2.5
Media Presentation Description
12.2.2.1
Introduction
The Media Presentation Description (MDP) contains metadata required by the client to construct appropriate URIs to access segments and to provide the streaming service to the user. 
The media presentation may be available in different representations (different bitrates, languages, media components, etc.), maybe on-demand or live. The MPD contains information that enables the client to build the URL to access any provided segment (or parts thereof) of the presentation. 
The MPD is an XML-document that is formatted according to the XML schema provided in clause 12.2.2. The delivery of the MPD is not in scope of this specification. 

12.2.2.2
Media Presentation Description Schema

The MPD contains the information as presented in Table o.1.
Table o.1 Semantics of Media Presentation Description (M=Mandatory, O=Optional, OD=Optional with Default Value, CM=Conditionally Mandatory) 

The MPD may contain the information as presented in Table o.1.
	Element or Attribute Name
	Type (Attribute or Element)
	Cardinality
	Optionality
	Description

	MPD
	E
	1
	M
	The root element that carries the Media Presentation Description for a presentation. 

	
	Type
	A
	0, 1
	OD

default: OnDemand
	“OnDemand” or “Live”.
Indicates the type of the presentation. Currently, on-demand and live types are defined. If not present, the type of the presentation shall be inferred as OnDemand.

	
	duration
	A
	0, 1
	OD

Default: 0
	Indicates the duration of the content of the media described in this MPD. When the value is given to be equal to 0 or when the attribute is not present, the duration of the presentation is unknown.

	
	availabilityStart
	A
	0, 1
	CM

Must be present for type=”Live”
	Gives the availability time (in UTC format) of the start of the first period’s Representation.



	
	minBufferTime
	A
	1
	[M/O]

	Provides the minimum buffer time for the stream in ms.

	
	timeShiftBufferDepth
	A
	0, 1
	OD

Default: 0
	Indicates the duration of the time shifting buffer that is maintained at the server for a live presentation. When not present, the TimeShiftBufferDepth shall be assumed to be 0.

	
	SegmentInfoDefault
	E
	0, 1
	O
	

	
	
	duration
	A
	
	O
	default duration

	
	
	baseURL
	A
	
	O
	tbd

	
	
	UrlTemplate
	E
	0, 1
	O
	

	
	Period
	E
	1…N
	M
	Provides the information of  each period

	
	
	Start
	A
	
	M
	Provides the accurate presentation start time relative to the start of the first period of the Media Presentation. 

	
	
	SegmentInfoDefault
	E
	0,1
	O
	Provides default segment information about segment durations and, optionally, URL construction.

	
	
	
	Duration
	A
	
	O
	Default duration

	
	
	
	baseURL
	A
	
	O
	

	
	
	
	UrlTemplate
	E
	0, 1
	O
	

	
	
	Representation
	E
	1..N
	M
	This element contains a description of a representation.

	
	
	
	Id
	A
	
	CM (if using templates)
	An attribute containing a unique ID for this specific representation within the media presentation.

	
	
	
	bandwidth
	A
	
	M
	Gives the maximum bitrate of the representation averaged over any interval of minBufferTime duration, in bits per second. 

	
	
	
	Width
	A
	
	O
	Specifies the horizontal resolution of the video media type in an alternative representation, counted in pixels. 
Editor’s Note: consider adding the predefined test attributes from SMIL. This note also applies to other attributes in this table 



	
	
	
	height
	A
	
	O
	Specifies the vertical resolution of the video media type in an alternative representation, counted in pixels.



	
	
	
	Lang 
	A
	
	O
	Declares the language code(s) for this media according to RFC 5646. 
Editor’s Note: may need to be multiple 

	
	
	
	mimeType
	A
	
	O
	Gives the MIME type of the first segment in the representation. 

Note: this MIME type includes the codecs parameter including the profile and level information where applicable. The MIME type is provided according to [RFC 4281].

Editor’s Note: Be careful that it is not too 3GP file format specific.

	
	
	
	ContentProtection
	E
	0, 1
	O
	This element provides information about the use of content protection for the segments of this representation.

	
	
	
	
	Protected
	A
	
	O
	This attribute indicates that the content of segments of this representation are protected. Note that this does not imply that all segments are necessarily encrypted.

	
	
	
	
	SchemeInformation
	E
	0,1
	O
	This element gives the information about the used content protection scheme. The element can be extended to provide more scheme specific information.

	
	
	
	
	scheme_uri
	A
	
	O
	Provides an absolute URL to identify the scheme.

	
	
	
	SegmentInfo
	E
	0, 1
	CM

Must be present in case SegmentInfo is not present on higher levels
	Provides the time to segment URL map.. This element, if present, overrides the defaults provided at higher levels.

	
	
	
	
	InitialisationSegmentURL
	E
	0, 1
	O
	This element references the Initialisation Segment. If not present each media segment is self-contained.


	
	
	
	
	Duration
	A
	
	CM

Must be present in case duration is not present on a higher level.
	If present, gives the constant approximate segment duration. All segments within this segmentInfo have the same duration unless it is the last segment within the period which could be shorter.

	
	
	
	
	UrlTemplate
	E
	0, 1
	CM

Must be present if the Url element is not present.
	If present, specifies a default segment URL template for all segments of all representatons, within this segmentInfo.

	
	
	
	
	Url
	E
	0, N
	CM

Must be present if the UrlTemplate element is not present.
	Provides a set of explicit URL(s) for segments. 

Note: The URL element may contain a byte range


Editor’s Note: The exact syntax of attributes and elements is FFS.
12.2.2.3
Media Presentation Timing

A media presentation has a continuous timeline.  

Editor’s Note: Details are for FFS.
12.2.2.4
Media Presentation Description Updates

The Media Presentation Description may be changed during the media presentation. The client shall ensure that before sending the request for each segment, it is operating from a valid copy of the Media Presentation Description.
Editor’s Note: Details on validity are for FFS.
For example, if the Media Presentation Description was obtained using HTTP then the above requirement implies that a new request shall be sent for the Media Presentation Description before the first request for each segment, unless an unexpired copy of the Media Presentation Description is available in the local cache.

In the case HTTP is used to obtain the Media Presentation Description the client should apply HTTP caching procedures to reduce the number of requests sent and should issue conditional requests whenever a previous, expired, version of the Media Presentation Description is available.

Changes to the Media Presentation Description must be such that the updated Media Presentation Description is compatible with the previous Media Presentation Description in the following sense: for any time earlier than the update time for which the new Media Presentation Description contains a Period elements the Period elements of the old and new Media Presentation Description must be identical. The requirement ensures that 

1. clients may immediately begin using the Media Presentation Description without sychronisation, since it is compatible with the old one for times before the update time and 

2. the update time need not be synchronised with the time at which the change to the presentation metadata takes place: i.e. changes to the presentation metadata may be advertised in advance.

Editor’s Note: MPD Internal expiry information for the MPD is for FFS.

12.3
Protocols

Adaptive HTTP-Streaming Clients shall comply with clients as specified in RFC2616 [r6].

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

HTTP-Streaming Clients is expected to use the HTTP GET method or the partial GET method [9.3, RFC2616] to retrieve metadata and media data of content.

12.4
Usage of the 3GP File Format 

12.4.1
Instantation of Segments

The Media Presentation framework as introduced in section 12.2 is instantiated in this section using the 3GP File Format as specified in [r2]. 

12.4.2
Segment Types and Formats

12.4.2.1
Segment Types

Adaptive HTTP streaming defines a segment format that is used in the delivery of media data over HTTP. A segment shall contain one or more boxes in accordance with the boxed structure of the ISO-base media file format [r1].

Two different segment types are defined in adaptive HTTP streaming.

1. Initialisation Segment with a MIME type “video/3gpp”.

2. Media Segment with a MIME type “video/vnd.3gpp.segment”. 

NOTE: the MIME type for Media Segments is defined in Annex C.5.1.

The Initialisation Segment shall be present in the context of this specificaton. In the context of this specification, Media Segments shall not be self-initialising. The Initialisation Segment shall be available to the HTTP Streaming Client before any Media Segment is processed within the Representation.  

Editor’s Note: This currently implies that for one file per representation, the moov atom and the media data need to be announced separately. 
12.4.2.1
Initialisation Segment Format

The Initialisation segment is conformant with the 3GP file format, adaptive streaming profile and shall be branded as “3gh9”. 

The Initialisation Segment consists of the “ftyp” box, the “moov” box, and optionally the “pdin” box. The “moov” box contains no samples (i.e. the entry_count in the “stts”, “stsc”, and “stco” boxes shall be set to 0) and is then very small in size. This reduces the start-up time significantly as the Initialisation Segment as needs downloaded at the start of the HTTP streaming session by the client. 

The “mvex” box shall be contained in the “moov” box to indicate that the client has to expect movie fragments. The “mvex” box also sets default values for the tracks and samples of the following movie fragments. 

The Initialisation Segment provides the client with the metadata that describes the media content. The client uses the information in the “moov” box to identify the available media components and their characteristics. 

The Initialisation Segment shall not contain any “moof” or “mdat” boxes.

Editor’s Note: Further restriction may apply. 
12.4.2.2
Media Segment Formats
The media segments are delivered as a set of “moof”, “mdat” box pairs (movie fragments). A single request may result in a response that contains one or more movie fragments.

A Media Segment consists or one or more whole self-contained movie fragments.  A whole, self-contained movie fragment is a movie fragment box and a media data box that contains all the media samples referenced by the track runs in the movie fragment box. 

The movie fragment boxes must use movie-fragment relative addressing.  Absolute byte-offsets must not be used.  In a movie fragment, the durations by which each track extends must be as close to equal as practical.  In particular, as movie fragments are accumulated, the track durations should remain close to each other there should be no 'drift'.  
Editor’s Note: 

· The provision of random access information within a segment is FFS.

· The provision of information on how to accurately present each contained component in the representation without accessing any previous media segment in each representation is FFS.

· The provision of metadata information for faster accessing subsets of the segment is FFS.

12.4.3
Usage on Server and Client

Adaptive HTTP-Streaming uses 3GP files according to the 3GP Adaptive-Streaming profile as specified in TS 26.244 [r2]. Content may be prepared as 3GP files according to the 3GP Adaptive-Streaming profile. Initialisation segments and Media Segments may be generated by segmenting such 3GP files and possibly adding boxes for timing and random access. Clients may store a concatenation of a received initial segment and a sequence of ‘moof’ and ‘mdat’ boxes obtained from Media Segments to create a compliant 3GP file without accessing any media samples.
12.5
Codecs

For HTTP-Streaming clients supporting a particular continuous media type, the corresponding media decoders are specified in section 7.2 for speech, 7.3 for audio, 7.4 for video and 7.9 for timed text. 
12.6
Client Behaviour 
The client behaviour is FFS.

The client behaviour for On-Demand services is FFS.

The client behaviour for Live services is FFS.

The client behaviour for Time-Shift services is FFS.

The synchronzation of the client to the server timeline for live services is FFS. 

The client behaviour in case of seeking is FFS.

The client behaviour in case of switching representations is FFS

The client behaviour to support trick modes is FFS.

12.7
Security 

12.7.1 Content Protection

Clients that support content protection may support OMA DRM 2.0 [75] or OMA DRM 2.1 [] as suitable for content protection. Other DRM or encryption schemes may be supported. 

When OMA DRM is supported for content protection, the non-streamable Packetized DRM Content Format (PDCF) shall be used. 

An OMA-DRM encrypted representation shall include “3gh9” as a major brand and “opf2” as a compatible brand.

OMA-DRM [74] defines the procedures for acquiring the Rights Object from the Rights Issuer to decrypt PDCF protected content.

12.7.2
Transport Protection

Transport encryption in adaptive HTTP streaming is achieved using the HTTP over Transport Layer Security (TLS) protocol [RFC 5246]. HTTP over TLS may be used to authenticate the server and to ensure secure transport of the content from server to client.

The use of HTTP over TLS for delivering media segments may inhibit caching at proxies and add overhead at the server and the client.

Editor’s Note: Details are FFS.

12.8
Quality-of-Experience

FFS
	Third Change


C.5.1
video/vnd.3gpp.segment

Type name: video

Subtype name: vnd.3gpp.segment

Required parameters: 


None.

Optional parameters:

None.

Encoding considerations:

The data is boxed using the Box structure defined in [14496-12]. The contents are defined in section 12.2.3.3.

Security considerations:

None.

Interoperability considerations:


None.

Published specification:

3GPP TS 26.234, Release 9. 

Applications which use this media type:

Third Generation Partnership Project (3GPP) Adaptive HTTP Streaming. 

Additional information:

Magic number(s): N/A

File extension(s): N/A

Person & email address to contact for further information:

Intended usage:

Common

Restrictions on usage:

Author:

3GPP TSG SA WG4

Change controller:

3GPP TSG SA
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