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12
Adaptive HTTP Streaming

12.1
System Description
NOTE: This section has not been reviewed in the offline drafting session, but it was agreed to keep it as a baseline. Comments are expected during 3GPP SA4#57 to refine, remove, or add text.
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 UE 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. 
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Figure 12.1 System Architecture for Adaptive HTTP Streaming
The following specifies the client reference model for different deployment options of Adaptive HTTP Streaming. The specification permits different deployment scenarios for the HTTP Streaming Server (e.g. the use of different CDN infrastructures, different encoding schemes, etc.). Adaptive HTTP Streaming provides end-to-end delivery services for data with real-time characteristics, in particular audio and video. 

The media data is encapsulated in fragments. Fragments are typically a sequence of media samples. Each fragment has a start timestamp (ts) reflecting the earliest sampling instant of any media data in the fragment with respect to the media presentation time. Figure o1 shows a reference model for adaptive HTTP streaming. For the HTTP Streaming client to present media data at media presentation time tp, the HTTP Access Client generates and receives appropriate messages on interface 1 to obtain a fragment with start-time ts, that contains consecutive media samples including media data for presentation time tp. Note that the normative part of the specification only deals with the messages on interface 1, the internal interfaces in the HTTP Streaming client are only for illustration purposes. 
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Figure o1 Common Reference Model for Adaptive HTTP Streaming

For this specification a fragment is defined as the concatenation of a 3GP movie fragment (moof) box [8.32, r1] and a media data (mdat) box [8.2, r1]. 

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 12.2.1. A media presentation is described by the Media Presentation Description (MPD) as defined in 12.2.2 and the additional metadata contained in 3GP movie headers. 

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
Media Presentation (independent of 3GP FF)
12.2.1
Introduction

NOTE: This section has not been reviewed in the offline drafting session, but it was agreed to keep it as a baseline. Comments are expected during 3GPP SA4#57 to refine, remove, or add text.
A media presentation is a structured collection of data that is accessible to the streaming client. The streaming 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 of 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. Representation may be Alternative Representations or Partial Representations. Partial Representations can be grouped to form complete Alternative Representations.

· Segments contain media data and metadata to decode and present the included media data.
The media presentation has a time line that shall be common to all representations in the media presentation. 

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. 

This start attribute of the period is defined relative to the media presentation start time (TBD). 

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 url_id. If present the url_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.
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 (drift-free between documented MPD time (TBD) and media presentation time) start time relative to the start of the representation provided by the MPD such that the client can download the segment.

· It gives you information 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.

Editor’s Note:

This timing information is necessary for the following purposes:

· Synchronization of components within one segment (essential)

· Synchronization of components accross all segments of all representations (essential)

· Absolute accurate time of each component in the representation (essential for certain use cases)

12.4.2.2
Segment URLs and Media Segment Start Times
12.4.2.2.1

Overview
Each Representation contains may contain one or more SegmentInfo Elements that together with a possibly present SegmentInfoMPD Element and possibly present SegmentInfoPeriod Elements permits to generate the segment access information of each segment within a Representation. 
The SegmentInfo Element may include an InitialisationSegmentURL Element referencing the Initialisation Segment. If not present each Media Segment within this Representation is self-contained.
In addition, the SegmentInfo Elements specify explicitly or implicitly for each Media Segment the URL and the start time of the segment in the Representation.
SegmentInfo Elements either contain a UrlTemplate Element or a Url Element. If any SegmentInfo Element contains a UrlTemplate, then the Representation shall contain at most one SegmentInfo Element. 
Each SegmentInfo Element generates a list of Media Segment URLs and Media Segment start times relative to the start of the Representation. The list of Media Segments for this Representation is the ordered concatenation of the list of Media Segments of each SegmentInfo Element in 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 SegmentInfoPeriod element, if any, and the SegmentInfoMPD element. Each attribute of the SegmentInfoPeriod element overides the same attribute of the SegmentInfoMPD element. Each attribute of the SegmentInfo element overrides the same attribute of the SegmentInfoPeriod and SegmentInfoMPD element. 
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 URLTemplate may include templates for

· Segment index SegmentIndex
· The representation id url_id
Note:

· Syntax description necessary

· Additional parameters may be added
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 SegmentInfoMPD element or the SegmenInfoPeriod element or the SegmentInfo element. 
If a baseURL is supplied in the SegmentInfoMPD, it must be absolute.

A baseURL may be supplied in the SegmentInfoPeriod element. If a baseURL is supplied in SegmentInfoMPD, then the baseURL in the SegmentInfoPeriod may be relative, and the effective baseURL valid in the period is formed by composing the MPD level baseURL and the relative URL supplied here. 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 composition rules (see [RFC 3986], section 5.2).

The same applies at the Representation level, and for the URL for any segment (initialisation or media segment). 
[NOTE: 
· This does two things;  it provides compaction, and it makes it much easier to move a service from one area to another, by updating the baseURL(s). I think it is non-controversial.]
· I don't think it is appropriate to use a baseURL supplied 'from outside', such as the URL from which the MPD was retrieved; it's too fragile. AGREE: Thomas]

Example:

<MPD ... baseURL="http://www.example.com/program1/" >

 <Period ... baseURL="period23/" >  [the effective base is now http://www.example.com/program1/period23/]

   <Representation ... baseURL="highbitrate/" > [the effective base is now http://www.example.com/program1/period23/highbitrate/]

     <segment> <segmentURL URL="seg1.3gs" /> </segment> [the resource is at http://www.example.com/program1/period23/highbitrate/seg1.3gs]

   </Representation>

 </Period>

</MPD>

The URL for any segment (initialisation or media segment) may be annotated with a byte-range, expressed in the syntax of a byte-range header in HTTP 1.1 [reference needed].  It must specify a single contiguous range of bytes.
Note: this makes client processing easier, if the client itself wishes to retrieve a subset of a 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. 

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.
Table o.2 Semantics of Media Presentation Description (M=Mandatory, O=Optional, OD=Optional with Default Value, CM=Conditionally Mandatory) 

	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.

[optional ? and attention for overloading meaning for on-demand]

	
	minBufferTime
	A
	1
	[M/O][M: client needs this information to play w/o risk of interruption, O: it is up for implementation/maybe be derived from the pdin]

	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.

	
	SegmentInfoMPD
	E
	0, 1
	O
	

	
	
	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. 

Note: the definition for the start of the first period of the Media Presentation is TBD

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

Note: the relevant elements should be defined from the SegmentInfo element sand attributes defined below.Url elements should not be put as default.

	
	
	
	baseURL
	A
	
	O
	

	
	
	
	UrlTemplate
	E
	0, 1
	O
	

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

	
	
	
	Id
	A
	
	[M (if using templates, content protection ?)/O]
	An attribute containing a unique ID for this specific representation within the media presentation.

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

	
	
	
	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. [consider adding the predefined test attributes from SMIL]



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

[consider adding the predefined test attributes from SMIL]

	
	
	
	Lang 
	A
	
	O
	Declares the language code(s) for this media according to RFC 5646. [may need to be multiple – consider adding the predefined test attributes from SMIL]

	
	
	
	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].

[Be careful that it is not too 3GP file format specific]

	
	
	
	SegmentInfo
	E
	0, N
	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


12.2.2.3
Media Presentation Timing 
12.2.2.4
Media Presentation Description Updates

12.2.2.5
Segment Access Information

12.3
Protocols
Adaptive HTTP-Streaming Clients shall comply with clients as specified in RFC2616.

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

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

To access UTC time, NTP [r3] or SNTP [r4] may be used.
12.4
Usage of the 3GP File Format (Instantantion)
12.4.1
Introduction

12.4.2
Segment Types
12.4.2.1
Initialisation Segment Types

Note: add moov header description
12.4.2.2
Media Segment Types
Note: add moov header description
12.4.x
Segment Access Restrictions
…

If the target of a URL is retrieved without using a byte-range request (i.e. the 'entire resource' is retrieved), that 'file' must start with a file-type or segment-type box. 

If a series of segments in a representation are different byte-ranges from the same URL, then the baseURL may be the URL needed, and the URL element at the segment level may supply only the byte-range.  

Example (in pseudo-XML):

<representation baseURL="http://www.example.com/stuff.3gp" ...>

 <segment ...><segmentURL range="<first range>" /> </segment>

  <segment ...><segmentURL range="<second range>" /> </segment>

</representation>

In a media program description that describes segmented 3GP files, if any URL referring to a media segment is taken, and a fetch (HTTP get) is performed on that URL *without using byte-range requests*, then the resulting 'file' returned must start with a segment-type or file-type box.  That segment type box is formatted exactly the same an an 'ftyp' box except it takes the signature 'styp'.  The brands within it should include the same brands that were included in the ftyp box that preceded the moov box, and may also include additional brands to indicate the compatibility of this segment with various specification(s).
12.5
Codecs

12.6
Quality-of-Experience
12.7
Client Behaviour (Guidelines)

12.7.1
Overview

12.7.2
On-Demand Services

12.7.3
Live and Time-Shift Services

12.7.4

Seeking

12.7.5
Switching Representations

12.7.6
Support for Trick Modes

12.8
Security 

Annex X: Content Creation Guidelines
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