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Introduction


This document presents a proposal for development targets, or requirements, for the H.263L video codec. The requirements should be specified with the following somewhat contradicting targets:


The requirements should be specific enough to clearly show the expected benefit of H.263L over earlier standards (such as H.263 and H.263+). The requirements provide justification for the H.263L work and give clear guidelines to codec developers.


The requirements specification process should be simple and it should not start to dominate the H.263L work. It would be optimal if the H.263L group can agree on some general development targets and that the requirements would not be considered as hard limits in every possible aspect of the proposals. In particular, we feel that no extensive activity should be started, at this time, for specifying profiles for different applications with their different requirements. We feel that it is possible to find generic development targets which will result in a standard widely applicable in different scenarios. This generic nature of good video coding algorithms has been proven several times before.


Note that this requirements document is different from a test plan. The requirements should be specified in general terms as development targets and, at a much later stage, the H.263L work should consider how conformance to each particular requirement is tested or evaluated. The test plan, in effect, constitutes then a more detailed set of requirements.


The primary driver for the requirements presented in this document is the expected use of H.263L in narrowband video telephony applications. This refers particularly to PSTN and mobile networks. It is also highly desirable that the H.263L codec provides as big benefits as possible in a wide range of other applications.


Quality Requirements


The main (implicit) assumption in the H.263L work has been that H.263L should be significantly better than H.263. This assumption should be, and has been, extended to cover H.263+ and H.263++. H.263 is an evolving standard and any future video coding advancements should be first considered in the context of H.263++. The justification for H.263L relies on providing siginicantly better performance than the best evolved version of H.263. It is not sensible to impose any requirements on the video coding technology used in H.263L, but the existence of H.263++ work implies that H.263L would most likely be based on very different techniques which cannot sensibly be incorporated in H.263++.


The quality requirements should be specified in terms of obtainable visual quality at a given bit-rate. The requirements need not consider how quality is to be evaluated even though this will definitely be a major challenge for the H.263L work. Both visual quality from subjective tests as well as PSNR-like objective measures can be used in development and testing with approriate common conditions.


There is a concern that visual quality as used by the video coding community may not adequately address the requirement for temporal continuity of coded video. Efficient compression can usually be equally well traded off between temporal or spatial quality, but it is still useful to express both of these quality requirements explicitly.


Developing and specifying a new standard represents a significant effort in standardization work and even more so in the market-place where equipment need to be updated and a multiplicity of standards can cause confusion and user rejection. Considering that video coding has recently been a very active area in standardization we feel that any new standard should provide truly significant improvements. In the following text, the “anchor codec” refers to the best available version of H.263 making the anchor to be a moving target. We propose the following quality requirements.


The H.263L video codec should provide visual quality comparable to the anchor codec with less than half the bit-rate. At a given bit-rate, the H.263L video codec should enable at least twice the frame rate of the anchor codec without compromising spatial visual quality.


Delay Requirements


Delay is a very important consideration in interactive real-time systems. However, usually the majority of the application delay is independent of the video codec algorithm. Both the delays caused by transmission channels and the system layer as well as the frame sampling delay associated with all video codecs contribute significantly to the overall delay.


The most important factor affecting the video codec delay is whether the coding algorithm relies on forward references in the video sequence. It is necessary that the H.263L codec includes a low-delay mode without any forward references. The second major delay source is the frame rate. However, the frame rate is largely independent of video coding algorithms and the frame rate requirement is already addressed in the previous section.


Other delay sources include the rate control mechanism, or more specifically, the variability in allocating bits to individual frames which is usually encoder implementation dependent. The video codec algorithm also has a direct effect on the delay depending on whether the algorithm allows the coding of the frame in small independent parts. Complexity-related delay requirements are addressed in the complexity requirements in a later part of this document.


It is not practical to specify absolute delay values for the video codec since this would require considering specific frame rates and bit rates. We feel that a more general statement of intent is adequate and propose the following delay requirement.


The H.263L video codec should facilitate a low-delay mode for interactive real-time communications. No forward references to subsequent video frames (implying an additional frame interval delay) are allowed in this mode. Rate control should enable using low buffering delays and flexible trade-off between delay and spatial quality of individual frames.





Complexity Requirements


To be useful for real applications, the H.263L video coding standard should be implementable with reasonable cost using typical platforms of the time. Some main factors affecting the complexity requirements are:


The schedule for H.263L defines the earliest possible completion of the standard as being around mid-2000.


It is expected that generic software platforms (instead of dedicated video platforms) will be increasingly important as H.263L implementation platforms.


Detailed complexity requirements would include specifying the computational complexity (in terms of number of operations per unit time for some specific platform) as well as the amount of memory (in terms of bytes/words) used by the algorithm. However, this detailed method of requirements specification is practical only in some rare occasions. It is more practical here to adopt general level requirements similar to what ITU-T has adopted in speech coding standardization work.


We propose the following complexity requirement:


The H.263L implementation complexity, in terms of both computational complexity and memory usage, should be low enough to enable cost-efficient implementations with typical implementation platforms at the time of the completion of the standard. Both software implementations on PC-like platforms as well as dedicated DSP implementations in consumer terminals must be considered. The H.263L video codec should support implementations with scalable complexity in both encoders and decoders providing graceful degradation of video quality with decreasing implementation complexity.





Bit-Rate Requirements


Experience with earlier video coding standards has shown that video coding algorithms can often be applied over a very wide range of bit-rates. This can, and should, also be expected from H.263L. However, it is still useful to specify a range of target bit-rates which can be used by developers in optimizing the performance of their codecs. The target bit-rates are also needed in specifying common test and comparison conditions in the H.263L work. It is expected that all the other requirements are associated with the target bit-rates.


We propose the following bit-rate requirement where the main justification comes from the primary target of narrowband video telephony.


The main target bit-rates of the H.263L video codec are in the range of 8-64 kbps. It is desirable that the H.263L codec provides significant benefits also beyond that range at least up to some 300-400 kbps.


Error Resilience Requirements


The error resilience of any video application will depend on the system level specifications and implementation as well as on the video codec itself. Furthermore, the quality of the video decoder implementation is as important to the error resilience as the bit stream specification. These issues complicate detailed specification of error resilience requirements for the H.263L video codec. However, there are clear aspects of the video codec specification which directly influence the error resilience of the codec. These include at least the capability to recover from errors (e.g., via intra updates) as well as the number of synchronization points within one video frame.


We propose the following general error resilience requirement.


The H.263L video codec should show graceful degradation of video quality with increasing amount of transmission errors. The codec should provide fast mechanisms for recovering from higly corrupted video frames. Combined error resilience and error concealment in the H.263L video codec should provide acceptable visual quality at random BER values of [10-4] and at burst BER values of [10-3]. The codec should provide the possibility to trade off compression efficiency with error resilience.


Additional Functionalities


It is expected that the H.263L video codec would support several other functions similar to those of H.263. Many of them are largely independent of the particular video codec and they need not all be considered at an early phase of the development. It is also useful to explicitly require some “self-evident” codec properties provided by present video codecs. These additional functionalities include:





The codec should have a “storage mode” with relaxed delay requirements (forward references allowed).


The codec should support temporal, spatial,  and SNR scalability.


The codec should support all important picture formats.


The codec should have an intra coding mode which can be used for providing access points in storage applications.


The codec should enable a flexible rate control mechanism.


The codec should enable flexible trade-off between spatial and temporal quality.
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