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Requirements for Scalability Extension of H.264/AVC

1
General

In the following, H.264/AVC coding without the scalability extension is referred to as single-layer H.264/AVC coding and a rate-distortion performance comparable to it means that the same visual reproduction quality is typically achieved at +/– 10% bit rate.

The scalability extension of H.264/AVC enables a functionality to allow the removal of parts of the bitstream (NAL units or parts of them) while achieving a rate-distortion performance of the video coding at any supported spatial, temporal, or SNR resolution that is comparable to single-layer H.264/AVC coding at that particular resolution.

2
Base layer and scalability extension

The scalability extension shall build on H.264/AVC in a backwards-compatible way. It shall be composed of a base layer bitstream and one or several enhancement layer bitstreams.

The base layer shall be conforming to one of the profiles of H.264/AVC. A single-layer H.264/AVC decoder (as currently specified) shall be capable of decoding the base layer by ignoring the parts of the bitstream that correspond to the enhancement layer(s).

For the enhancement layer specification, any change to the current H.264/AVC syntax and decoding process must be well-justified by sufficient relative rate-distortion improvements.

3
Spatial scalability

The scalability extension shall support spatial scalability with 2 layers or (optionally) more than 2 layers. The factor between the picture widths of the layers shall be 1 or 2. The factor between the picture heights of the layers shall be 1 or 2.

Example: A typical scenario would be to support a base layer bitstream that represents QCIF video and an enhancement layer bitstream that represents CIF video.

4
SNR (Quality) scalability

The scalability extension shall support SNR scalability with factors of approximately 2 in bit rate as the gap between two layers. Smaller gaps than factors of 2 may be supported.

5
Complexity scalability

The decoding complexity for the scalability extension at a particular spatial, temporal, or SNR resolution shall not be larger than a factor of 1,5 compared to single layer H.264/AVC decoding at that particular resolution and bit rate.

6
Temporal scalability

The scalability extension shall support temporal scalability.  Temporal scalability is already supported in to a large extent by H.264/AVC; however, there may be a need to enhance the quality of the video achieved with temporal scalability functionality in order to meet the quality requirement expressed in section 1. There may also be a need for indications of the various temporal layers in the scalability extension.

7
Combined scalability

The scalability extension shall support the combination of spatial, temporal, and SNR scalability within one bitstream.

8
End-to-end delay and latency

The scalability extension shall enable the same end-to-end delay and latency as single-layer H.264/AVC and shall provide comparable rate-distortion performance to single-layer H.264/AVC when measured with identical end-to-end delay and latencies.
9
Robustness to transmission errors and congestion

The scalability extension should enhance the transmission over error-prone, congested, or lossy channels compared to the transmission of single-layer H.264/AVC.
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