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1. Introduction

This document presents the philosophy, goals, and requirements for the Advanced Video Coding (AVC) standard to be developed by the Joint Video Team (JVT).

2. Philosophy and Goals

The following were agreed between MPEG and VCEG in the Terms of Reference (ToR), and are reproduced here.

· Simplification “back to basics” approach

· adoption of a generally simple, straightforward design using well-known building blocks

· for example, use of a minimal number of VLC tables for all parameters to be coded

· for example, targeting a simplified design knowing that full backward/forward compatibility  is not achievable

· minimum number of conformance points

· High compression performance

· having a capability goal of 50% or greater bit rate savings from H.263v2 (with Annexes DFIJ&T) or MPEG-4 Advanced Simple Profile at all bit rates

· Flexible application to delay constraints appropriate to a variety of services

· low delay (e.g., no B pictures) for real-time conversational services

· higher delay usage appropriate for storage or sever-based streaming application

· Network friendliness

· ease of packetization

· information priority control

· application to video streaming services

· Error resilience

· packet loss resilience

· mobile channel corruption resilience

· Complexity scalability in encoder and decoder

· asymmetry of encoder and decoder processing complexity

· scalability between amount of encoder processing and achievable quality

· Full specification of decoding (no mismatch)

· resolve mismatch problem (e.g., integer transform, VQ,…)

· High quality application

· performance improvement in higher bitrate

· applicability to entertainment-quality applications

· File storage support

· simple stream exchange

· http streaming service

· random access

· support of multiple streams with transitions

3. Definitions

This section defines terms used within the context of this document.

· Conformance Point
A conformance point is a specification of a particular Profile, at a certain Level, at which conformance may be tested. Conformance Points establish normative parts of the AVC codec standard.

An encoder which operates at a given Profile and Level shall not generate an output which exceeds the decoding capabilities of a decoder compliant with the same Profile and Level.  

For each Profile there shall be at least one Level.

· Profile

A Profile is a set of algorithmic tools, representing a particular tradeoff of performance and resource consumption, supporting the requirements of a particular set of applications.  Applications which require similar tradeoffs between these parameters should use the same Profile.

· Level

A Level describes performance parameters within each Profile, which describe lower limits on decoder capability.  Performance parameters may include maximum picture size, macroblocks per second, bitrate, and similar parameters. 

· Frame Rate
A frame rate value expresses the inverse of the minimum interval between encoded pictures.  For example, a frame rate of 30 frames/second indicates that frames may not be encoded more often than once every 1/30 second.

Frame rates do not limit maximum intervals between encoded pictures.

4. Video Requirements

4.1 Picture Formats

The AVC Levels shall support a set of rectangular picture formats that will include all commonly used picture formats, ranging at least from SQCIF to 4096x3072.

Picture formats of arbitrary size shall also be supported, within limits specific to each Level.  The AVC codec shall support at least the same range of picture formats supported by the H.263++ syntax.

4.2 Color Spaces and Color Sampling

a) The Y, Cb, Cr color space shall be supported.

b) YCbCr 4:2:0 and YCbCr 4:2:2 shall be supported.

c) 8 bits per component (Y, Cb, Cr) shall be supported.

4.3 Frame Rates

Frame rates shall not be limited as a general requirement.  The AVC codec shall be at least as flexible in terms of frame rate as the H.263++ syntax [replace with actual values from H.263++].

AVC Levels will limit required decoder performance based on computational complexity and memory requirements – Levels may include frame rate limits.  

4.4 Scanning Methods

Support for progressive scanning shall be required for all Profiles and Levels.

Support for interlaced scanning shall be required for some Profiles and Levels.

4.5 4.5
Pixel Formats

Only rectangular pixels shall be supported.

Variable pixel aspect ratios shall be supported within some limits.

4.6 Compression Performance

Subjective visually lossless compression shall be supported.

Mathematically lossless compression is not a requirement.

4.7 Still Pictures

The ability to hold a single frame (still picture) on the display for arbitrary periods shall be supported in the video syntax.

4.8 Compatibility

The AVC codec may or may not be compatible or interoperable with any other codec.

4.9 Random Access, “Trick Modes”, and Embedded Information

The standard shall support random access to any temporal portion of a stored video stream.

Pause, fast forward, normal speed reverse, and fast reverse access to a stored video bitstream shall be supported in at least one Profile.

The video syntax shall provide hooks for insertion of MPEG-7 tag information, and User Data in the video bitstream.  (This MPEG-7 tag information can be used for MPEG-7 functionality including indexing, search, and retrieval capabilities.) 

4.10 Error Resilience for Various Networks

Video bitstream segmentation and packetization methods for a variety of networks, TBD, shall be developed.

Error resilience capabilities at the video layer shall be supported.

4.11 Scalability

Bitstream scalability (for example, SNR, spatial, temporal, and fine granularity) is a desirable capability. However, it is not expected to be achievable within the current schedule. 

The video syntax shall permit extension to support scalability tools in the future.

4.12 Bitrates

The maximum bitrate that a decoder is required to parse shall be defined by the Profile and Level.  The range of at least 10 kbps to 300 Mbps shall be supported.

4.13 Profiles and Levels

Profiles and Levels shall be developed as compliance points to support a variety of computational, memory, and latency requirements to meet the needs of various applications.

Each Profile shall specify which algorithmic tools are required for that Profile.

4.14 Composition of Audio and Visual Objects

The video syntax shall permit extension to support the addition of multiple objects and of shape coding in the future.

4.15 Buffer Models

Buffer models, including hypothetical reference decoders (HRDs), shall be developed for different applications.

4.16 Latency Modes

Algorithmic tools  shall support low end-to-end (encode and decode) delay and  shall support low decoder delay.

5. Requirements for Carriage of AVC Content
5.1 Interface to System Layers

The AVC codec shall be designed to permit efficient adaptation and integration with a variety of system and delivery layers, including MPEG-4 Systems, MPEG-2 Systems, H.320, H.323, H.324, H.324/M, RTP, as well as others TBD.

5.2 MPEG-4 Systems

It shall be possible to define AVC content as a visual elementary stream within the MPEG-4 Systems architecture (ISO/IEC 14496-1).

5.3 MP4 File Format

File format for AVC shall be the MPEG-4 MP4 file format (ISO/IEC 14496-1) or extension of it.

5.4 Additional on File Format 

File format for AVC shall support : 

· AU fragment;

· Stream switching;

· Enhanced group of pictures.

5.5 Carriage over MPEG-2 Systems

The specification for the carriage of AVC content over MPEG-2 Systems shall use IS 13818-1:2000 or extension of it.

5.6 Interchange

The RTP payload format for AVC shall facilitate interchange of AVC content via IP and MPEG-2 Systems transport as well as with MP4 storage.

5.7 Carriage over IP 

To achieve the specification for the carriage of AVC content over IP network MPEG shall use the MPEG-4 framework for the delivery and usage of MPEG-4 content on IP-based networks (ISO/IEC 14496-8) or extension of its.

Note: This requirement should not have a direct impact on the JVT technical work.

5.8 Payload Format 

The RTP payload format of AVC shall be the “multi-SL” RTP payload format, as reworded according to IETF recommendations (N4712). In case this payload format is not sufficient, the “multi-SL” RTP payload format shall be extended to support all AVC requirements.

5.9 Additional on Payload Format

The RTP payload format for AVC shall support : 

· Support of distinct classes of packets defined such as mode/MV data, intra coefficient data, and inter coef data packets (e.g., for unequal error protection) within each slice.

· Support for “compound packets” (muxing of multiple slices into one packet)

· Support for placing data for parts of several pictures in one packet

[end]
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