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1 Introduction

3GPP TSG-SA 4 is currently standardizing the new video telephony standard for UMTS terminals. This group decided to use the ITU-T H.263 recommendation for the mandatory video codec. However only the base-line H.263 without any H.263+ option is standardized. 

ARIB performed extensive simulation tests and found absolutely no preference for MPEG-4 video vs. H.263 video. Nevertheless the participating companies used several H.263+ options to improve the video quality for low bit rates and for erroneous transmission channels.

However we believe that the quality that can be achieved by the “pure” H.263 results in too low quality that will be hardly accepted by the customer. Especially for low bit-rate video such as 40kbit/s additional options of H.263+ have to be made mandatory. Otherwise we believe that the entire 3GPP video-telephony work will results in poor quality.

2 Proposal

In order to achieve a minimum set of requirements we agree that the number of mandatory options has to be kept as small as possible. Our proposal will also consider that the complexity impact for the decoder is as low as possible. Therefore we propose only three options as mandatory, however we believe that two other options should be carefully considered.

The following H.263+ options should be made mandatory:

H.263+ Annex J (Deblocking Filter Mode):

“The deblocking filter mode improves subjective quality by removing blocking and mosquito artifacts common to blockbased video coding at low bit-rates. Many applications make us of postfilter to reduce these artifacts”, see [1]. According to document [1] the subjective quality is improved significantly. The encoding time is increased by 5-10% however the additional decoding complexity is very low.  

H.263+ Annex D (Unrestricted Motion Vcctor Mode):

This mode allows that the motion vectors may point outside the picture boundaries. A significant gain is achieved if there is movement along picture edges [2]. This is very useful in cases of camera movement or background movement. In particular for handheld devices (video phones) this mode achieve a significant image quality improvement. The implementation complexity of this mode for the decoder is very low. 

H.263+ Annex K (Slice Structured Mode):

This mode supports the subdivision of a picture into segments that contain one or more macro-blocks. This mode is quite useful for error-prone environment. Additional complexity is very low, as this mode impacts mainly the bitstream generation and parsing.

The following two H.263+ options should be considered as mandatory candidates:

H.263+ Annex N (Reference Picture Selection Mode):

This mode allows to use a different image than the previously decoded frame for the purpose of prediction. In error-prone environment where errors destroy a frame or some parts of that it may be much better for all following frames not to use the erroneous frame for prediction. By the use of the backward channel the decoder signals the use of Annex N. However 3GPP has to be aware that the backward channel-signaling introduces additional delay.

H.263+ Annex F (Advanced Prediction Mode):

This mode supports the use of four vectors per macroblock and overlapped block motion compensation. Although this mode results in an improvement of subjective image quality [1], this mode is very complex and compared to Annex D the coding result is equivalent. Therefore we propose the usage of  Annex D.

3 Conclusion

The current 3GPP technical specification that only mandates H.263 baseline, will result in poor image quality. In this document we propose to mandate H.263+ Annex J and D as mandatory for future UMTS 3GPP videophone terminals. This can be significantly improved by the usage of the two above mentioned H.263 options. In addition to that we also propose to discuss the H.263+ modes, Annex F, N and K. These modes may be useful for error-prone environment. 
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