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1 Background
MPEG has developed various technologies for multimedia transport, such as MPEG-2 TS and MP4 file format. These technologies have been widely accepted and heavily used by various industries and applications, such as digital broadcasting, audio and video transport over the Internet and mobile phones, amongst others. On the other hand, standardization organizations such as IETF, IEEE, and 3GPP have been providing various protocols to deliver multimedia content packetized or packaged by such MPEG transport technologies. For example, several RTP payload formats have been developed to enable the delivery of media over IP networks. 
During the recent years, broadcasting services and mobile services have started converging and it is expected that this trend will continue with other services. This means that various content and services will be delivered over different networks. The user expects to be able to seamlessly consume these services on any of those networks, depending on the availability and reach of the network at the time of consumption. In order to deploy efficient solutions for the transport of MPEG media in an interoperable fashion, especially given the recent increased demand of multimedia delivery in the heterogeneous network environment, the urgent need for an international standard that is widely adopted is sensed.
Since the beginning of 2009, MPEG has been gathering information on the current limitations of available applications and standards in the area of media transport. Furthermore, it started to investigate challenges in emerging network environments. To overcome existing limitations and address the challenges that emerging applications impose on the requirements of MPEG media transport standardization, MPEG held two workshops in its 89th and 91st meetings in London and Kyoto (http://www.chiariglione.org/mpeg/tutorials/seminars/mmt-2009/index.htm and http://www.chiariglione.org/mpeg/tutorials/seminars/mmt-2010/index.htm ). Use cases, problem statements, and initial requirements were discussed and as a result, a non-exhaustive initial list of use cases and requirements from related industries and researchers are collected in the corresponding documents. 
Finally, after a careful investigation on the needs and requirements of MPEG media transport in emerging network environments, MPEG has launched a new standardization work item, called MPEG Media Transport (MMT), and invites all interested parties to participate in this effort.
2 Objectives
The main objectives of MMT are:
· Efficient delivery of media in an adaptive fashion over various networks with the main emphasis on IP based networks, including terrestrial, satellite and cable broadcast networks. The standard will enable building interoperable solutions for delivery and consumption of media in this context. 
· Enable the use of cross-layer designs to improve the Quality of Service/Experience (QoS/QoE). By incorporating QoS/QoE-related information from different layers, the delivery and consumption of media would be optimized. 
· Enable building integrated services with multiple components for hybrid delivery over heterogeneous network environments. The specification shall provide the capability of seamless and efficient use of heterogeneous network environments, including broadcast, multicast, storage media and mobile networks.
· Enable bi-directional low delay services and applications, such as online gaming and conversational services.

· Enable efficient signaling, delivery and utilization of multiple content protection and rights management tools.

· Enable efficient content forwarding and relaying.
· Enable efficient one-to-many delivery.

· Provision means for error immunity, including burst errors.
3 Scope
3.1 Example of Legacy Media Transport over IP
Figure 1 shows an example of protocol stacks for various existing applications used today from a networking perspective. Each service deploys a specific application and the corresponding networking protocols over an IP network to deliver the intended service to the user over a single network. 
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Figure1. Examples of existing layered transport and networking protocol stacks.

3.2 Scope of MMT
From a functional perspective, functionalities of MMT can be divided into three areas, namely: Encapsulation, Delivery and Control. 
Encapsulation (E) will define the format to encapsulate encoded media data either to be stored on some storage device or to be carried as a payload of delivery protocols. Delivery (D) provides functionalities that are required for transferring encapsulated media data from one network entity to another. Control (C) provides functionalities to control the media delivery and consumption.
Examples of functionalities in these functional areas include the following:
· Encapsulation(E):
· Container Format

· Media Packetization

· Media Fragmentation

· Media Synchronization

· Media Multiplexing

· Content Protection

· Delivery(D):
· Network flow multiplexing

· Network Packetization

· QoS
· Control (C):
· Session initialization/control/management

· Server based and/or client-based trick modes

· Service discovery
Figure 2 illustrates the functional areas of MMT in comparison with the legacy media transport.
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Figure 2: Functional areas of MMT in comparison with legacy media transport.

In Figure 2, the functional areas are divided into the following functions:

· Encapsulation functions:
· E.3 encapsulates fragments of coded media data.

· E.2 encapsulates E.3 and creates Access Units (AU). MPEG-2 PES is an example of E.2 encapsulation.

· E.1 encapsulates E.2 and generates transportable packets. RTP payload formats are an example of E.1 encapsulation.

· Delivery functions:
· D.1 provides functionalities equivalent to and/or extended from those provided by application layer transport protocols such as RTP or HTTP.
· D.2 provides functionalities equivalent to and/or extended from those provided by network transport protocols such as UDP, TCP or SCTP. 
Note: A replacement of protocols such as UDP, TCP or SCTP is not intended by an MMT solution, but the use of MMT directly over IP is not excluded.
· D.3 is a special function residing vertically to process information from multiple layers for cross layer design purposes. 
Note: The arrows in the figure show the potential interfaces to the MMT layers.

· Control functions
· C.1 controls and provides information on the encapsulation functions, e.g., those similar to the functionality provided by an RTP payload format.
· C.2 controls and provides information on the delivery functions, e.g., those similar to the functionality as provided by RTSP.
Note: Control functions can be considered as those that reside in the Control Plane, which is separate from the Data Plane where the Encapsulation and Delivery functions reside. Therefore there are no interfaces (arrows) to the D and E layers.
Notes:

· MMT does not impose any restriction on the Media Coding Layer.

· The Media Coding Layer includes and provides the interface to the Video Coding Standard, e.g., the NAL unit concept of MPEG-4 AVC / ITU-T Rec. H.264.

· If MMT is used for transporting media over HTTP, then the HTTP streaming of MPEG media standard is used.

4  Plan 

MPEG has issued a Call for Proposals for MMT [1] and is inviting all interested parties to submit proposals. More detailed information can be found in the related Call for Proposals [1], use cases [2] and requirements [3] documents.
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