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1 Introduction
MPEG has developed various technologies for multimedia transport, such as MPEG-2 Transport Stream (TS) and the ISO Base Media File Format. These MPEG technologies have been widely accepted and used by various industries for such applications as digital broadcast, content delivery to mobile terminals, etc.
In recent years, the Internet has become an important channel for delivery of multimedia. As HTTP is widely used on IP based networks such as the Internet, managed networks and CDNs, it has recently been used extensively for the delivery of multimedia content.
In particular, the ability to deliver multimedia of possibly indefinite duration, incrementally, over HTTP, is not fully supported by current standards, particularly for MPEG media. This is commonly called, and called here, HTTP-based streaming.
In order to develop a standardized and efficient solution for the above applications, MPEG is issuing a Call for Proposals [1] for the transport of MPEG media that is encapsulated in existing or extended versions of MPEG-2 TS [2] and ISO Base Media File Format [3] using HTTP [4]. This document captures the set of requirements for the mentioned Call for Proposals.

2 Definitions

· Common Content Component: Different services can share one or more content components, e.g. two services use the same video tracks but different audio tracks.
· Conformance Point: The specific profile and level of a content component which uniquely defines the required decoding capabilities.
· Content: A set of content components, e.g. a movie, a song.
· Content Component: A media of a single type or a subset thereof. For example, a video track, movie subtitles, or an enhancement layer of video.

· Delivery: Transport of content components to a defined end point.
· Device: An entity, capable of performing any operation on one or more content components, such as decoding, presenting or storing.
· Presentation: Operation performed by one or more devices that allows a consumer to experience the content, e.g. view a movie.
· Progressive Download: Download where presentation is started before the delivery is completed.
· Random Access: Starting a presentation at an arbitrary point.
· Segment: The subset of one or more content components within a single time interval.
· Service: The delivery of one or more content components for presentation or storage.
· Service Information: Metadata describing a service, its characteristics and components.
· Splicing: The concatenation of two different content components of the same media type.
· Storage: Long-term recording of any portion of one or more content components, in a way making it available for delivery and/or presentation.
· Streaming: Incremental transfer of content or portions thereof at a rate sufficient to meet the needs of continuous presentation.
· Trick Modes: Presentation of one or more content components at an arbitrary speed in either temporal direction, e.g. fast forward or fast rewind.
3 Requirements
1. Content:
            1.1 Aggregation of content and content components:
a. This standard shall support the delivery of multiple content components;
b. This standard shall support the storage of multiple content components;
c. This standard shall support the delivery of multiple services that use common content components;
d. This standard should enable convenient conversion between delivery and storage formats to facilitate storage of delivered content and vice versa;
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;
f. This standard shall support the use of previously delivered content components along with components currently being delivered in a single presentation; 

             1.2 Type of content:
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;
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;
i. This standard shall support delivery of timed metadata such as the current program title for TV content;
j. This standard shall support the signaling of the conformance points of each content component;
k. This standard shall support splicing of content and content components;
2. Delivery:
a. [Void, inherent in HTTP];
b. This standard shall support streaming of content and content components over HTTP 1.1 [4];
c. The media files prepared for this standard should be deliverable using progressive download with minimal changes;
d. [Void, out of scope];
e. [Void, out of scope];
f. This standard shall support streaming of live content of possibly indefinite length, including PVR functionalities such as pause and time-shifted play;
g. [Void, covered by 2.c];
h. [Void , covered by 4.b];
i. [Void, covered by 3.e];
j. The standard shall support random access;
k. The standard shall support trick modes at least to the extent that the underlying formats support them in local playback;
l. The standard shall not require any extension to HTTP 1.1 [4]. It shall support the efficient use of HTTP optimized infrastructures such as Content Delivery Networks (CDNs), caches and proxies;
m. The standard shall allow segmentation of the content. The standard shall not require fixed size or fixed duration segments during delivery of content;
n. The standard should introduce minimal transport overhead and should incur minimal presentation startup delay;
o. The standard shall support description of media components for delivery and presentation;
p. The standard shall support interactive selection of media components for delivery and presentation, for example view selection in multi-view content;
q. This standard shall support prioritization of content and content components;
r. [Void, covered by 1.i and 1.j];
s. This standard shall support signaling the relationship among content components;
t. The standard should support network transition during delivery of the content;
u. [Void, out of scope];
3. Decoding and Presentation Support:

a. This standard shall support conveying synchronization information of content components;
b. This standard shall support mechanisms to minimize drift between its source and destination reference clocks during live streaming;
c. [Void, inherently covered by conformance point of lower layers];
d. [Void, covered by 2.f];
e. This standard shall enable continuous decoding and presentation of content under various network conditions, for example by defining a buffer model;

4. Service Control:
a. This standard shall support discovery of service information;
b. This standard shall support service initialization using the service information;
5. Adaptation:
a. The standard shall enable adaptation of content along axes such as bitrate, temporal resolution, spatial resolution, quality/fidelity or view perspective;
b. The standard shall support initial selection, and dynamic adaptation of the content without presentation interruption during delivery;
6. Content Protection:
a. This standard shall support delivery of protected content;
b. This standard shall support indicating which content components are protected, and which content protection and rights management systems are used;
c. This standard shall be independent of any particular rights management system;
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5 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
	
	
	
	

	1.b
	This standard shall support the storage of multiple content components
	
	
	
	

	1.c
	This standard shall support the delivery of multiple services that use common content components
	
	
	
	

	1.d
	This standard should enable convenient conversion between delivery and storage formats to facilitate storage of delivered content and vice versa
	
	
	
	

	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
	
	
	
	

	1.f
	This standard shall support the use of previously delivered content components along with components currently being delivered in a single presentation
	
	
	
	

	
	 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
	
	
	
	

	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
	
	
	
	

	1.i
	This standard shall support delivery of timed metadata such as the current program title for TV content
	
	
	
	

	1.j
	This standard shall support the signaling of the conformance points of each content component
	
	
	
	

	1.k
	This standard shall support splicing of content and content components
	
	
	
	

	
	Delivery:
	
	
	
	

	2.a
	[Void, inherent in HTTP]
	
	
	
	

	2.b
	This standard shall support streaming of content and content components over HTTP 1.1
	
	
	
	

	2.c
	The media files prepared for this standard should be deliverable using progressive download with minimal changes
	
	
	
	

	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
	
	
	
	

	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
	
	
	
	

	2.k
	The standard shall support trick modes at least to the extent that the underlying formats support them in local playback
	
	
	
	

	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
	
	
	
	

	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
	
	
	
	

	2.n
	The standard should introduce minimal transport overhead and should incur minimal presentation startup delay
	
	
	
	

	2.o
	The standard shall support description of media components for delivery and presentation
	
	
	
	

	2.p
	The standard shall support interactive selection of media components for delivery and presentation, for example view selection in multi-view content
	
	
	
	

	2.q
	This standard shall support prioritization of content and content components
	
	
	
	

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

	2.s
	This standard shall support signaling the relationship among content components
	
	
	
	

	2.t
	The standard should support network transition during delivery of the content
	
	
	
	

	2.u
	[Void, out of scope]
	
	
	
	

	
	Decoding and Presentation Support:
	
	
	
	

	3.a
	This standard shall support conveying synchronization information of content components
	
	
	
	

	3.b
	This standard shall support mechanisms to minimize drift between its source and destination reference clocks during live streaming
	
	
	
	

	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
	
	
	
	

	
	

 Service Control:
	
	
	
	

	4.a
	This standard shall support discovery of service information
	
	
	
	

	4.b
	This standard shall support service initialization using the service information
	
	
	
	

	
	Adaptation:
	
	
	
	

	5.a
	The standard shall enable adaptation of content along axes such as bitrate, temporal resolution, spatial resolution, quality/fidelity or view perspective
	
	
	
	

	5.b
	The standard shall support initial selection, and dynamic adaptation of the content without presentation interruption during delivery
	
	
	
	

	
	Content Protection:
	
	
	
	

	6.a
	This standard shall support delivery of protected content
	
	
	
	

	6.b
	This standard shall support indicating which content components are protected, and which content protection and rights management systems are used
	
	
	
	

	6.c
	This standard shall be independent of any particular rights management system
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