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1. Introduction
MPEG has developed various technologies for multimedia transport, such as MPEG-2 TS (Transport Stream) 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, mobile phones, etc. At the same time, many standard developing organizations such as IETF, IEEE, and 3GPP have been providing various protocols to deliver multimedia contents packetized or packaged by such MPEG transport technologies. 

During the recent years, broadcasting services and mobile services have started converging and it is expected that this convergence trend will continue with other services. Additionally, new emerging multimedia services and contents are being introduced. These developments in the multimedia arena mean that various content and services will be delivered over different networks and the user expects to consume these services using those networks, depending the availability and reach of the network at the time of consumption, as described in the MPEG Media Transport Use Cases [3]. In order to deploy efficient solutions for the transport of MPEG media in an interoperable and universal fashion, especially given the recent increased demand in the heterogeneous network environment, the urgent need for an international multimedia transport standard that is widely adopted is sensed. This document represents a Call for Proposal on MPEG Media Transport (MMT) standardization.

For further information on background information of this Call for Proposal, please refer to the MMT Context and Objectives [2]. The supporting use cases of MMT are presented in the MMT Use Cases [3], and requirements for MMT are documented in the MPEG Media Transport Requirements [1].
2. Timeline 
The timeline for the Call for Proposal is as follows:

· Call-for-Proposals issued: 


2010/07
· Proposals received and evaluation starts: 
2011/01
Preliminary MMT specification development plan:

· Committee Draft: 



2011/07
· Draft International Standard: 


2012/01
· Final Draft International Standard: 

2012/10 
3. Requirements for a Proposal
A proposal shall consist of:
1) Detailed documentation describing the proposed technology;
2) Filled Table 1 of Annex A indicating the level of support for MMT requirements, as documented in MMT Requirements [1]. If a requirement is not fully supported proponents shall indicate the reasons. Comments on the completeness and appropriateness of a requirement should be documented in the ‘Comment’ column of the same table; 
3) A preliminary application demonstration, if available;
4) Test results of the technology, if any. If test results are submitted, the test environment shall be clearly documented and submitted as a part of the proposal;
5) Any other relevant information to help the evaluation of the proposal, e.g. usage scenarios;
6) Filled information form and self-evaluation form of Annex B of this document.
Proponents should try to align as much as possible with the conceptual view as described in MMT Requirements [1]. MPEG has a tradition of standardizing technologies for a broad range of delivery scenarios (including streaming and broadcasting). Therefore, proponents are encouraged to describe what delivery scenarios are supported by their proposal. 

Proponents may include solutions that extend the requirements listed in [1]. In such cases, proponents shall justify why the extension would be beneficial to the MMT standard.

Proponents may include solutions that use alternatives to existing MPEG technologies. In such cases, proponents shall justify why such alternatives would be beneficial.

Proponents are advised that, upon acceptance by MPEG for further evaluation, MPEG requires that working implementations including source code, referred to as reference software, must be made available before the technology can be included in the Committee Draft (CD) of the specification. 

Information Form & Self-Evaluation Form
In order to register a contribution, an information form must be submitted with each proposal. This form can be found in Annex A of this Call for Proposals. For those submitting proposals addressing different aspects of this Call for Proposals, one information form must be filled out for each aspect.

Additionally, the self-evaluation form provided in Annex B of this document must be completed and submitted along with the proposal.
Furthermore proponents are advised that this Call for Proposals is being made under the auspices of ISO/IEC, and as such, submissions are subject to the ISO/IEC Intellectual Property Rights Policy as approved by the ISO and IEC councils (http://www.iso.org/patents).
Interested parties are kindly asked to respond. The submissions both by MPEG and non MPEG members shall be received by the 19th of January, 2011, 23.59 hours GMT, by Joern Ostermann, chair of the MPEG Requirements Group, (ostermann@tnt.uni-hannover.de) and Christian Timmerer (christian.timmerer@itec.uni-klu.ac.at). 

The evaluation will take place on Sunday before the 95th MPEG meeting.
Further information on MPEG can be obtained from the MPEG home page at http://mpeg.chiariglione.org. 
4. Proposal Evaluation 
4.1. Evaluation criteria 
Proposals will be evaluated against MMT objectives and requirements as set forth in [1] and [2]. Specifically, the following two areas will be taken into account during evaluation:
I. Requirements support
The proposal shall support as many MMT requirements as documented in [1] as possible and to the highest extent. 
II. System aspects
Co-existence: Ability to coexist with other technologies (existing or otherwise) to support requirements that are not being covered by this proposal.

4.2. Evaluation procedure
The evaluation of received proposals consists of the following steps: 
1) Technology Assessment

Goal: 
To assess technologies in received proposals using a set of criteria as described above. 
Who: 
MPEG experts, proponents whose submission is evaluated, and other competing proponents.
How: 
Based on consensus among MPEG experts. MPEG experts will review the submitted proposals and interact with proponents to exchange opinions and questions/answers on the proposal and demonstration (if available).

Note: the length limit for demonstrations to be determined. 
Output: Complete proposal evaluation sheet (as specified in Annex B) for each proposal.

2) Assessment Review and Technology Selection

Goal: 
To review the technology assessment results and to select suitable technology for MMT. The objectives of this step include: 
· To highlight the strengths of the selected proposal, 
· To identify how the selected proposal might be adapted or combined with elements from other proposals to form the Working Draft (WD), and/or be tested through core experiments. 
Who: 
MPEG experts, proponents whose submission is evaluated, and other competing proponents.
How: 
Based on consensus among MPEG experts.
Output: Description of selected technologies and the finalized evaluation report. 
5. Source Code and IPR
Proponents are advised that, upon acceptance for further evaluation, it will be required that certain parts of any technology proposed be made available in source code format to participants in the core experiments process and for potential inclusion in the prospective standard as reference software. When a particular technology is a candidate for further evaluation, commitment to provide such software is a condition of participation. The software shall produce identical results to those submitted to the test. Additionally, submission of improvements (bug fixes, etc.) is certainly encouraged. 
Furthermore, proponents are advised that this Call is being made subject to the common patent policy of ITU-T/ITU-R/ISO/IEC (see www.itu.int/ITU-T/dbase/patent/patent-policy.html or ISO/IEC Directives Part 1, Appendix I) and the other established policies of the standardization organizations.
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Annex A: Information Form
(To be filled by the proponent)
1. Title of the proposal
2. Organization (i.e., name of proposing company)
3. Provide the most prominent use cases your proposal covers. Please indicate new use cases that are not originally in [3]but are covered in your proposal.
4. Is your proposal relying on existing standards? If yes, please list them
5. Describe the relation (compatibility or co-existence) to ISO/IEC 13818-1 (Transport Stream) or ISO/IEC 14496-12 (ISO base media file format)
6. Indicate availability of any software implementation and test results
7. Is your proposal also submitted to another SDO (Standard Development Organizations) (For informational purposes only)? If yes, please state when and to where it was submitted.
8. Do you plan to attend the 95th MPEG meeting and make a presentation to explain your proposal and answer questions about it?
9. Will you provide a demonstration? If yes, how long the demonstration will be?
Proponents should complete the table of requirements provided below, clearly indicating how each requirement is supported by the proposal (Full: Fully supported, No: Not supported, Partial: Partially supported).
For the details of the requirement, please refer to [1].
	ID
	Requirements on MPEG Media Transport
	Full
	No
	Partial
	Comments

	
	General Requirements:
	
	
	
	

	1.a
	MMT shall have clear advantages over existing standards
	
	
	
	

	1.b
	MMT shall have low computational resource demands.
	
	
	
	

	
	Content:
	
	
	
	

	
	Aggregation of content and content components
	
	
	
	

	2.a
	MMT shall support the delivery of multiple components.
	
	
	
	

	2.b
	MMT shall support the storage of multiple components.
	
	
	
	

	2.c
	MMT shall support the delivery of services that use common components
	
	
	
	

	2.d
	MMT shall support storage of content that use common components.
	
	
	
	

	2.e
	MMT shall support storage of content that use common components.
	
	
	
	

	2.f
	MMT should enable convenient conversion between delivery and storage formats to facilitate storage of delivered content and vice versa.
	
	
	
	

	2.g
	MMT shall support dynamic configuration (combining, separating, adding or removing) of content components during delivery.
	
	
	
	

	2.h
	MMT shall support services that use previously stored content components as well as components that are being delivered. 
	
	
	
	

	
	Type of content:
	
	
	
	

	2.i
	MMT shall support any type of media content, including current and future MPEG codecs (which may produce very low to very high data rates).
	
	
	
	

	2.j
	MMT shall support delivery of non-timed and timed generic external data.
	
	
	
	

	2.k
	MMT shall support identification of conformance points of each content component.
	
	
	
	

	2.l
	MMT shall support splicing on service level and on a content component level.
	
	
	
	

	
	Delivery:
	
	
	
	

	3.a
	MMT shall support streaming of pre-stored content.
	
	
	
	

	3.b
	MMT shall support streaming of live content of possibly indefinite length.
	
	
	
	

	3.c
	MMT shall support progressive download.
	
	
	
	

	3.d
	MMT shall support delivery using existing application-layer (transport) protocols such as RTP and HTTP.
	
	
	
	

	3.e
	MMT shall support delivery using existing transport layer protocols such as TCP and UDP.
	
	
	
	

	3.f
	MMT shall support push-based services and transport, e.g., over unidirectional or multicast channels.
	
	
	
	

	3.g
	MMT shall support low latency delivery.
	
	
	
	

	3.h
	MMT shall support the use of different QoS types and levels.
	
	
	
	

	3.i
	MMT shall support resiliency to packet loss. 
	
	
	
	

	3.j
	MMT shall support resiliency to packet arrival jitter. 
	
	
	
	

	3.k
	MMT shall support resiliency to packet re-ordering.
	
	
	
	

	3.l
	MMT shall support the control of end-to-end delay.
	
	
	
	

	3.m
	MMT shall support random access
	
	
	
	

	3.n
	MMT shall support trick modes
	
	
	
	

	3.o
	MMT shall support convenient conversion (to/)from the existing MPEG transport/storage formats.
	
	
	
	

	3.p
	MMT shall support relaying of received content
	
	
	
	

	3.q
	MMT shall support relaying of received content
	
	
	
	

	3.r
	MMT shall introduce minimal transport overhead
	
	
	
	

	3.s
	MMT shall support description of media components for delivery and consumption.
	
	
	
	

	3.t
	MMT shall support in-band carriage of service and content information.
	
	
	
	

	3.u
	MMT shall convey information describing relationship among content components.
	
	
	
	

	3.v
	MMT shall support selection of media components for delivery and consumption.
	
	
	
	

	3.w
	MMT shall support clock recovery, if needed by the service.
	
	
	
	

	3.x
	MMT shall support prioritized delivery of content and content components.
	
	
	
	

	3.y
	MMT shall support multipath delivery.
	
	
	
	

	3.z
	MMT shall support hybrid delivery.
	
	
	
	

	3.aa
	MMT shall support both unidirectional and bidirectional channels.
	
	
	
	

	3.bb
	MMT shall support seamless use of heterogeneous network environments.
	
	
	
	

	3.cc
	MMT shall support the concurrent use of multiple sources.
	
	
	
	

	
	Decoding and Presentation Support:
	
	
	
	

	4.a
	MMT shall support conveying synchronization information of content components.
	
	
	
	

	4.b
	MMT shall support signaling of codec buffer models.
	
	
	
	

	4.c
	MMT shall enable continuous decoding and presentation of content under various network conditions, for example by defining a buffer model.
	
	
	
	

	
	Adaptation:
	
	
	
	

	5.a
	MMT shall support the adaptation of content in domains such as temporal, spatial, quality/fidelity, or view perspective.
	
	
	
	

	5.b
	MMT shall support dynamic adaption during delivery.
	
	
	
	

	5.c
	MMT shall support adaptation to a wide range of device capabilities or device resource limitations.
	
	
	
	

	5.d
	MMT shall support seamless adaptation to service demands.
	
	
	
	

	5.e
	MMT shall support seamless adaptation to underlying network conditions.
	
	
	
	

	5.f
	MMT shall support signaling for adaptation among different network elements of a delivery chain.
	
	
	
	

	5.g
	MMT shall support seamless switching of content components.
	
	
	
	

	
	Content Protection:
	
	
	
	

	6.a
	MMT shall support signaling, delivery and utilization of multiple content protection and rights management tools, if required.
	
	
	
	

	6.b
	MMT shall support seamless change between content rights management schemes.
	
	
	
	


Table 1: Support of MMT Requirements

Annex B: Evaluation Sheet
(To be filled during evaluation phase. Also to be used for self-evaluation by proponents)
Name of the Proposed Description:

Main Functionality:

Summary of Proposal: (a few lines)

Comments on Relevance to Requirements:
Evaluation: 
I. Requirements support
	ID
	Requirement
	Evaluation
	Analysis
	Supporting Facts

	
	General Requirements:
	
	
	

	1.a
	MMT shall have clear advantages over existing standards
	
	
	

	1.b
	MMT shall have low computational resource demands.
	
	
	

	
	Content:
	
	
	

	
	Aggregation of content and content components:
	
	
	

	2.a
	MMT shall support the delivery of multiple components.
	
	
	

	2.b
	MMT shall support the storage of multiple components.
	
	
	

	2.c
	MMT shall support the delivery of services that use common components
	
	
	

	2.d
	MMT shall support storage of content that use common components.
	
	
	

	2.e
	MMT shall support storage of content that use common components.
	
	
	

	2.f
	MMT should enable convenient conversion between delivery and storage formats to facilitate storage of delivered content and vice versa.
	
	
	

	2.g
	MMT shall support dynamic configuration (combining, separating, adding or removing) of content components during delivery.
	
	
	

	2.h
	MMT shall support services that use previously stored content components as well as components that are being delivered.
	
	
	

	
	Type of content:
	
	
	

	2.i
	MMT shall support any type of media content, including current and future MPEG codecs (which may produce very low to very high data rates).
	
	
	

	2.j
	MMT shall support delivery of non-timed and timed generic external data.
	
	
	

	2.k
	MMT shall support identification of conformance points of each content component.
	
	
	

	2.l
	MMT shall support splicing on service level and on a content component level.
	
	
	

	
	Delivery:
	
	
	

	3.a
	MMT shall support streaming of pre-stored content.
	
	
	

	3.b
	MMT shall support streaming of live content of possibly indefinite length.
	
	
	

	3.c
	MMT shall support progressive download.
	
	
	

	3.d
	MMT shall support delivery using existing application-layer (transport) protocols such as RTP and HTTP.
	
	
	

	3.e
	MMT shall support delivery using existing transport layer protocols such as TCP and UDP.
	
	
	

	3.f
	MMT shall support push-based services and transport, e.g., over unidirectional or multicast channels.
	
	
	

	3.g
	MMT shall support low latency delivery.
	
	
	

	3.h
	MMT shall support the use of different QoS types and levels.
	
	
	

	3.i
	MMT shall support resiliency to packet loss. 
	
	
	

	3.j
	MMT shall support resiliency to packet arrival jitter. 
	
	
	

	3.k
	MMT shall support resiliency to packet re-ordering.
	
	
	

	3.l
	MMT shall support the control of end-to-end delay.
	
	
	

	3.m
	MMT shall support random access
	
	
	

	3.n
	MMT shall support trick modes
	
	
	

	3.o
	MMT shall support convenient conversion (to/)from the existing MPEG transport/storage formats.
	
	
	

	3.p
	MMT shall support relaying of received content
	
	
	

	3.q
	MMT shall support relaying of received content
	
	
	

	3.r
	MMT shall introduce minimal transport overhead
	
	
	

	3.s
	MMT shall support description of media components for delivery and consumption.
	
	
	

	3.t
	MMT shall support in-band carriage of service and content information.
	
	
	

	3.u
	MMT shall convey information describing relationship among content components.
	
	
	

	3.v
	MMT shall support selection of media components for delivery and consumption.
	
	
	

	3.w
	MMT shall support clock recovery, if needed by the service.
	
	
	

	3.x
	MMT shall support prioritized delivery of content and content components.
	
	
	

	3.y
	MMT shall support multipath delivery.
	
	
	

	3.z
	MMT shall support hybrid delivery.
	
	
	

	3.aa
	MMT shall support both unidirectional and bidirectional channels.
	
	
	

	3.bb
	MMT shall support seamless use of heterogeneous network environments.
	
	
	

	3.cc
	MMT shall support the concurrent use of multiple sources.
	
	
	

	
	Decoding and Presentation Support:
	
	
	

	4.a
	MMT shall support conveying synchronization information of content components.
	
	
	

	4.b
	MMT shall support signaling of codec buffer models.
	
	
	

	4.c
	MMT shall enable continuous decoding and presentation of content under various network conditions, for example by defining a buffer model.
	
	
	

	
	Adaptation:
	
	
	

	5.a
	MMT shall support the adaptation of content in domains such as temporal, spatial, quality/fidelity, or view perspective.
	
	
	

	5.b
	MMT shall support dynamic adaption during delivery.
	
	
	

	5.c
	MMT shall support adaptation to a wide range of device capabilities or device resource limitations.
	
	
	

	5.d
	MMT shall support seamless adaptation to service demands.
	
	
	

	5.e
	MMT shall support seamless adaptation to underlying network conditions.
	
	
	

	5.f
	MMT shall support signaling for adaptation among different network elements of a delivery chain.
	
	
	

	5.g
	MMT shall support seamless switching of content components.
	
	
	

	
	Content Protection:
	
	
	

	6.a
	MMT shall support signaling, delivery and utilization of multiple content protection and rights management tools, if required.
	
	
	

	6.b
	MMT shall support seamless change between content rights management schemes.
	
	
	


Content of the columns in this table:

The “Evaluation” column should contain:

· Not met / partially met / fully met, e.g., if a particular criterion is not met by the proposal.

The “Analysis” column should document:

· Limitations of proposed technology.

· Possibilities of improving or adding to the proposal, e.g., any missing or weak features.

· How sure the experts are, i.e., evidence shown, very likely, very hard to tell, etc.

· Global evaluation (Not Applicable/ --/ - / + / ++)

The “Supporting Facts” column should document:
· Supporting evidences: paper/presentation/demo/test indicating that this criteria is met

· Quantitative information, e.g. performance data..
II. System aspects
Assessment of the proposal against co-existence criteria should be summarized in a few sentences.

New Requirements Identified:

Document any new MMT requirements identified and supported by the proposal.

Summary of the evaluation 
(This should be for MPEG evaluation committee use only, not part of the CfP)
· Main strengths, qualitatively: (2-3 lines summary) 

· Main weaknesses, qualitatively: (2-3 lines summary) 

· Overall evaluation: (0/1/2/3/4/5)
0: could not be evaluated

1: proposal is not relevant 
2: proposal is relevant, but requires much more work

3: proposal is relevant, but with a few changes

4: proposal has some very good points and is a good candidate for the WD 

5: proposal is superior in its category and very strongly recommended to the WD

Additional remarks: (important points not covered above.)
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