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1. Overall Description:

3GPP would like to thank MPEG for your Liaison Statement on MMT/HTTP Streaming, and we are happy to inform you that we believe that our specification on Adaptive HTTP Streaming is relevant for your Call for Proposals.

As mentioned in our previous Liaison Statements, we have recently (in March 2010) finalized the 3GPP Adaptive HTTP Streaming solution that is based on the 3GPP and hence ISO Base Media File Formats.  It is extensible to other formats such as MPEG-2 Transport Streams.  The solution is based on an XML-based Media Presentation Description (MPD) that provides an entry point to the media presentation and describes how media data is organized and how it can be accessed.  The XML schema of the MPD has been defined in a way such that the namespace is easily extensible.
The 3GPP Adaptive HTTP Streaming solution is described in Section 12 of 3GPP TS 26.234 (attached). The Adaptive HTTP Streaming related file format extensions are specified in sections 5.4.9, 5.4.10 and 13 of TS 26.244 (attached).
After reviewing the attached documents on HTTP Streaming, we believe our specification on 3GPP Adaptive HTTP Streaming meets every identified use case and requirement on HTTP Streaming.  For this reason, we kindly ask you to consider it in the context of the Call for Proposals.  For your convenience we have completed the Requirements form for our solution in Appendix 1 of this Liaison Statement.
3GPP appreciates the goal of MPEG to have a coherent industry format. We wish to point out our willingness to remain aligned and to work jointly on extensions. To that end, we encourage you to remain aligned to our work and to update us on the progress on your work on HTTP Streaming.

2. Actions:

ACTION: 
3GPP SA4 kindly asks MPEG to 
· consider 3GPP Adaptive HTTP Streaming, as described in 3GPP TS 26.234 and 3GPP TS 26.244, in the context of the Call for Proposals on HTTP Streaming.
· Keep 3GPP SA4 updated on the progress on your work on HTTP Streaming,
3. Date of Next TSG-SA4 Meetings:

TSG-SA4 Meeting #60 
16 - 20 Aug 2010
Erlangen, Germany.

TSG-SA4 Meeting #61 
8 - 12 Nov 2010
Barcelona, Spain.

Appendix 1 (Requirements Table)

	ID
	Requirements on HTTP Streaming of MPEG Media
	Yes
	No
	Partial
	Comments


	
	Content:
	
	
	
	

	
	 Aggregation of content and content components:
	
	
	
	

	1.a
	This standard shall support the delivery of multiple content components
	X
	
	
	The 3GPP solution builds on the 3GPP file format as encapsulation format. The 3GPP file format is based on the ISO Base Media File Format therefore and features available in the ISO Base Media File Format are also available in the 3GPP Adaptive HTTP Streaming solution.

Specifically, the delivery of multiple content components is supported through the 3GPP file format.

In addition, the 3GPP Adaptive HTTP Streaming solution permits to offer the individual content components in separate Representations such that each content component may be delivered individually,

	1.b
	This standard shall support the storage of multiple content components
	X
	
	
	The storage of multiple content components is supported through the 3GPP File Format.

	1.c
	This standard shall support the delivery of multiple services that use common content components
	X
	
	
	A service entry point is typically provided by an MPD. The MPD contains Representations whereby each Representation may include one or multiple content components. The specification does not prevent the use of the same Representation in different Media Presentation Descriptions (MPDs) and therefore different services (aka Media Presentations in 3GPP) may use a shared content component.

Furthermore, within one service (Media Presentation), the same content component may be used in combination with different other content components (typically from a different media type) through joint presentation of two or more Representations from different groups. Each representation is assigned to a group (by the group attribute) and the client may choose to present any combination of media components assigned to different groups. If for example one group only contains a single Representation, then the encapsulated content component is common.

	1.d
	This standard should enable convenient conversion between delivery and storage formats to facilitate storage of delivered content and vice versa
	X
	
	
	This process is very simple. For example, the concatenation of all segments of a representation results in a valid 3GPP/ISO Base Media File Format file.

Other simple conversion methods may be applied as the 3GPP Adaptive HTTP Streaming Solution uses atoms and boxes from the 3GPP and ISO Base Media File Format.

	1.e
	This standard shall support flexible combination of content components for delivery or presentation; such as changing the subtitle language during streaming of a movie
	X
	
	
	Flexible selection and combination of content components is enabled through the selection and combination of multiple Representations, each containing one content component.
Selection of media components within a single file or Representations mapped to group 0 is enabled by the use of the features provided in the ISO Base Media File Format. 


	1.f
	This standard shall support the use of previously delivered content components along with components currently being delivered in a single presentation
	X
	
	
	Local caching of content previously delivered over HTTP is supported by regular HTTP caching on the HTTP streaming client.

Any other delivery/storage that can populate an HTTP cache may be used. As an example beyond HTTP based delivery, content may be pushed over MBMS (3GPP Multimedia Broadcast/Multicast Service). . 

	
	 Type of content:
	
	
	
	

	1.g
	This standard shall support any type of MPEG media (and possibly other non-MPEG media), including current and future MPEG codecs, in protected or unprotected form
	X
	
	
	The solution is based on the 3GPP File Format, and inherently the ISO Base Media File Format. In other words, the solution can easily work for any codec that can be encapsulated and stored in an ISO Base Media File Format file.

	1.h
	This standard shall be based on one or both of ISO/IEC 13818-1, ISO/IEC 14496-12, and their extensions. The extensions defined by this standard should maintain backward compatibility with the above specifications
	X
	
	
	The solution is based on ISO/IEC 14496-12 and extensions are done in a backwards compatible manner.
In addition, the framework defined in 3GPP is generic and independent of the encapsulation format. Requirements on segment properties are provided, such that other instantiations can use the same framework.

As an example, the Open IPTV Forum has extended the generic 3GPP Adaptive HTTP Streaming framework to support ISO/IEC 13818-1.

	1.i
	This standard shall support delivery of timed metadata such as the current program title for TV content
	X
	
	
	The MPD contains elements such that for each Period, Program Information such as titles can be delivered. A media presentation may be split into consecutive periods, and period boundaries may be used for ad-splicing, logical content segmentation, etc.

In addition, although not explicitly described, the solution is not codec or media type specific, and therefore supports all types of timed metadata as the ISO Base Media File Format.

	1.j
	This standard shall support the signaling of the conformance points of each content component
	X
	
	
	The solution allows for the signaling of conformance points of each component both when these components are delivered separately or in multiplexed streams. This signaling is provided through RFC4281. 
Furthermore, the Initialisation Segment can be used to signal conformance points. An Initialisation Segment contains initialisation information for a Representation (e.g. codec initialization data) but no media samples.

	1.k
	This standard shall support splicing of content and content components
	X
	
	
	The solution is described in such a way that sufficient information (including timing) is given that enables a client to splice content from the same and different representations that are assigned to the same group.

Encoded content may be spliced on the content creation side by using separate Periods. Different sets of encoding parameters may be used across periods.
Splicing of content from different representations on the receiver side is possible (although not always trivial), and signaling is provided on when this can be performed through simple concatenation.


	
	Delivery:
	
	
	
	

	2.a
	[Void, inherent in HTTP]
	
	
	
	

	2.b
	This standard shall support streaming of content and content components over HTTP 1.1
	X
	
	
	The 3GPP solution is based on HTTP 1.1, and is designed for streaming of media over HTTP. No other protocol is necessary to deliver all information to HTTP streaming clients.

	2.c
	The media files prepared for this standard should be deliverable using progressive download with minimal changes
	X
	
	
	Each segment contains one or more movie fragment/media data pairs, which naturally makes media data interleaved such that increasing byte ranges result in increasing media time. 

Furthermore, the concatenation of all segments of a Representation generates a valid 3GPP/ISO Base Media File Format file. 
In addition, a single media file may be used at the server for both HTTP-based streaming and progressive download, as the MPD may refer to the segments as byte-ranges of the overall file, or a representation may be offered as a single segment (with the ability to use 'sidx' and byte range requests) for supporting adaptive HTTP Streaming.  Server storage of separate segments is not required.
These ensure that the media files prepared can be used for progressive download.

	2.d
	[Void, out of scope]
	
	
	
	

	2.e
	[Void, out of scope]
	
	
	
	

	2.f
	This standard shall support streaming of live content of possibly indefinite length, including PVR functionalities such as pause and time-shifted play
	X
	
	
	The support for live streaming is provided as the segments may be generated on-the-fly on the encoder/server. The generated segments are announced in the MPD, in advance or upon availability. 
Furthermore an MPD update procedure is defined that allows changes to the announced list of segments for streaming of content of indefinite length. 
Furthermore, the segments of a live service may be cached in the network for a certain duration such that network PVR is supported. The exact duration of the caching is provided through content availability signalling and the time shift buffer attribute in the MPD.
Client side PVR is also supported by simple recording of the stream. However, this is a client implementation feature and it not in scope of the 3GPP specification.


	2.g
	[Void, covered by 2.c]
	
	
	
	

	2.h
	[Void , covered by 4.b]
	
	
	
	

	2.i
	[Void, covered by 3.e]
	
	
	
	

	2.j
	The standard shall support random access
	X
	
	
	Random access is provided in the file format, and signalling of random access point positions (in the segment format and possibly also in the MPD) is also present to help avoid unnecessary download of content which is not playable.

	2.k
	The standard shall support trick modes at least to the extent that the underlying formats support them in local playback.
	X
	
	
	Random access is provided in the file format, and signalling of random access point positions (in the segment format and possibly also in the MPD) is also present. 

Specific trick mode representations are supported and signalling is provided in the MPD.

	2.l
	The standard shall not require any extension to HTTP 1.1. It shall support the efficient use of HTTP optimized infrastructures such as Content Delivery Networks (CDNs), caches and proxies
	X
	
	
	HTTP 1.1 is used without modification, and HTTP request responses are cacheable. Message exchange is restricted to HTTP GET and HTTP Partial GET messages.

	2.m
	The standard shall allow segmentation of the content. The standard shall not require fixed size or fixed duration segments during delivery of content
	X
	
	
	Segmentation is a fundamental concept of the solution, and neither fixed duration nor size is required.

	2.n
	The standard should introduce minimal transport overhead and should incur minimal presentation startup delay
	X
	
	
	The transport overhead is negligible compared to the 3GPP/ISO Base Media File Format.
Start-up delay is minimized by deploying small initialization segments (containing 'moov' boxes without samples). Furthermore, the MPD may be kept at a minimum size by using template-based URL construction rules.  In addition, means are provided to the client to locate the desired media segment and to access it via GET and/or partial GET messages to instantaneously access the media presentation at the requested presentation time. 

	2.o
	The standard shall support description of media components for delivery and presentation
	X
	
	
	The solution provides the possibility to send metadata describing the representations in the MPD and/or initialisation Segment.

	2.p
	The standard shall support interactive selection of media components for delivery and presentation, for example view selection in multi-view content
	X
	
	
	The solution builds upon the client actively selecting media components for adaptation or other reasons as each media component may be provided in a separate Representation.

	2.q
	This standard shall support prioritization of content and content components
	X
	
	
	Preference for certain Representations may for example be signalled in the media presentation description through the quality attribute.

	2.r
	[Void, covered by 1.i and 1.j]
	
	
	
	

	2.s
	This standard shall support signaling the relationship among content components
	X
	
	
	This is supported through the group attribute in the MPD (which is similar to the alternate group in the ISO Base Media File Format) to signal that certain Representations are alternatives to each other. Furthermore, Representations in different non-zero groups may be presented jointly.

	2.t
	The standard should support network transition during delivery of the content
	X
	
	
	As the content is delivered over standard HTTP in multiple requests, and HTTP is session-unaware, with each new request the content may be fetched over a different access network. The HTTP streaming client will then combine the received data on the client.

	2.u
	[Void, out of scope]
	
	
	
	

	
	Decoding and Presentation Support:
	
	
	
	

	3.a
	This standard shall support conveying synchronization information of content components
	X
	
	
	Synchronization of content components is provided through the fragment adjustment and segment information boxes, in addition to presentation timestamps signalled in the file format structures.

	3.b
	This standard shall support mechanisms to minimize drift between its source and destination reference clocks during live streaming
	X
	
	
	Synchronization between client and server is achieved by the expectation that both entities have access to an accurate enough wall-clock time. 

Then the timing provided in the MPD based on UTC provides means that the client that is synchronized to UTC is also synchronized to a server that itself is synchronized to a server and has generated the MPD using this UTC time. Synchronization of clocks to UTC is implicitly supported through existing clock synchronization methods.


	3.c
	[Void, inherently covered by conformance point of lower layers]
	
	
	
	

	3.d
	[Void, covered by 2.f]
	
	
	
	

	3.e
	This standard shall enable continuous decoding and presentation of content under various network conditions, for example by defining a buffer model
	X
	
	
	The MPD defines an implicit buffer model for the entire media presentation. Specifically, the MPD contains a mandatory attribute minBufferTime, which provides the minimum amount of initially buffered media that is needed to ensure smooth playout provided that each Representation is delivered at or above the value of its bandwidth attribute (also mandatory).  This is the simple buffer model in the solution that enables continuous decoding and presentation of content under various network conditions. 


	
	

 Service Control:
	
	
	
	

	4.a
	This standard shall support discovery of service information
	X
	
	
	This is provided by providing a locator to the MPD and/or initialization segment (with embedded MPD). The initialization segment has the same MIME type and file extension as the underlying encapsulation format, and MPD has the MIME type vnd.3gpp.mpd and file extension '3gm' defined.

	4.b
	This standard shall support service initialization using the service information
	X
	
	
	This is provided through execution of the MPD and/or initialization segment (with embedded MPD). 

	
	Adaptation:
	
	
	
	

	5.a
	The standard shall enable adaptation of content along axes such as bitrate, temporal resolution, spatial resolution, quality/fidelity or view perspective
	X
	
	
	Adaptation is possible along any axis, and it is not even required by the client to know what axis it is adapting along (e.g. when the quality attribute is used).
Selection of Representations is client driven and is typically based on the attributes describing the Representation. Attributes on the Representation level provide information on bandwidth, spatial resolution, quality, language as well as information on if the segments start with random access points.



	5.b
	The standard shall support initial selection, and dynamic adaptation of the content without presentation interruption during delivery
	X
	
	
	The solution is designed with bitrate adaptation as one of the most fundamental features. Adaptation to other environmental circumstances and changes is also supported.

	
	Content Protection:
	
	
	
	

	6.a
	This standard shall support delivery of protected content
	X
	
	
	Content protection is provided through the file format and can be signaled in the MPD.

	6.b
	This standard shall support indicating which content components are protected, and which content protection and rights management systems are used
	X
	
	
	Content protection can be signaled for each representation in the MPD. The DRM and protection scheme can be indicated through the schemeIdUri attribute and scheme-specific information provided through the extensible SchemeInformation element. 
This solution is at the delivery level, and is orthogonal to any content protection applied in 3GPP, MP4, or MPEG-2 TS files, and any scheme which can be used in them can also be used in connection with this solution.

	6.c
	This standard shall be independent of any particular rights management system
	X
	
	
	The use of a particular DRM or content protection system is not required. 

The specific system used for content protection can be signaled through the MPD. No updates to the solution are needed for new rights management systems.


�PAGE \# "'Page: '#'�'"  ��to be removed before LS is sent





