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1. Introduction


This document provides the initial draft of requirements for the future video coding standard H.263L activity. This study is conducted under ITU-T Q.15/16 and the consensus obtained at the Portland Rapporteurs group meeting in June 1997 was that the completion of the H.263L requirements document should be the first step to move forward. The updated version of this requirements document will be attached to the call for proposals of new video coding algorithms suitable for H.263L which will be issued in early 1998.


2. Backgrounds


The ITU-T SG16 Q.15 is currently developing H.263+, the extension of the existing Recommendation H.263 adding more functionalities as well as coding efficiency improvements. H.263+ is planned to be approved by SG16 meeting in January 1998 followed by the completion of the final draft Recommendation in late September 1997. 


However, there still be a potential need for the new video coding algorithm which will much improve video quality and will cover more functionalities not supported by other standards. In the following sections, requirements which should be met by the H.263L new generation video coding standard are listed.


3. Applications


Although the H.263L activity should mainly address the traditional real-time audio/visual conversational services applications, some possible new application areas, such as both real time and non-real time applications,  can be also within the scope of H.263L. The possible applications may be:


- real-time conversational service (e.g. video phone)


- audiovisual communication over mobile networks


- Internet video applications


- video transmission for sign language and lip-reading communication


- video storage and retrieval service (e.g. video on demand)


- video store and forward service (e.g. video mail)





{Ed: Is the list of applications necessary to be included in the requirement document ?}


{Ed: Are these applications classified into primary and secondary categories ?}





4. Requirements


The specific requirements for technical items are described in this section. The work of listing requirements for H.263L is open at this moment in its structure and contents. The following four items were agreed as the guideline for defining the list of requirements.





the work must focus on the very low bitrate real-time profiles, as indeed this is the most challenging


emphasis needs to be placed on low complexity software solutions, as the easiest markets to open will be those with software only implementation


rate control mechanisms must be adaptable, preferably within one codec, between both constant frame rate modes and variable frame rate modes, depending upon application


test material needs to be chosen to reflect the fast motion aspects of true audiovisual source materials, with many scene changes, pans and tilts etc.





The requirements list is structured as specifying general development target for each technical area to clearly show the benefit of H.263L over the earlier standards (such as H.263/H.263++).





{Ed: There may be both required values/numbers which shall be met by H.263L and objective values/numbers which are possible target of the improvements in the standard development process.}





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 the best evolved version of H.263, H.263+ and 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 appropriate common conditions.





The quality target of H.263L is:


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.


In the above text, the “anchor codec” refers to the best available version of H.263 making the anchor to be a moving target.





It is noted that the following goals should be achieved to obtain a desirable video quality for sign language and lip-reading applications.


Coding method can guarantee a certain frame-rate figure.


Testing with reference material containing sign language at 25-30 fps CIF, with target bitrate 112kbit/s


Testing with reference material containing sign language at 12-15 fps QCIF, with target bitrate 30kbit/s


Coding method allows transmission of sign language with an acceptable quality at above reference rates.





Delay Requirements





Delay is a very important consideration in interactive real-time systems. The most important factor affecting the video codec delay is whether the coding algorithm relies on backward prediction. It is necessary that the H.263L codec includes a low-delay mode without any backward prediction. The second major delay source is the frame rate, which is largely independent of video coding algorithms and the frame rate requirement is already addressed in the quality requirements 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.





It is not practical to specify absolute delay values for the video codec since this would require considering specific frame rates and bit rates. So, delay requirements in a more general statement is:


The H.263L video codec should facilitate a low-delay mode for interactive real-time communications. No backward prediction from 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.





It is noted that the following is a goal of delay desirable for sign language and lip-reading applications.


Low delay, so that the delay requirements for conversational communication stated by SG12 can be met. (0.4 seconds from camera to far end display.)





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. The following factors affect the complexity requirements:


The schedule for H.263L defines the earliest possible completion of the standard 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.





Definition of complexity requirements in general level as follows is more practical, which is similar to what ITU-T has adopted in speech coding standardization work.


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





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 as well as common test conditions in the H.263L work. It is expected that all the other requirements are associated with the target bit-rates.





The following bit-rate requirement comes from the primary target of narrow band 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 implementation of the video decoder is as important to the error resilience as the bit stream specification. However, error resilience of the codec includes 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.





Error resilience requirement in general form is:


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 highly 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. Some of them may need not 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 (backward prediction 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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