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H.263 profile 0 (H.263 Baseline profile) at level 10 specified in Annex X of ITU-T Recommendation H.263 is the mandatory interoperability point for video coding in all 3GPP multimedia specifications.  Level 10 limits the maximum bitrate of bitstreams to 64 000 bits per second, the picture format must be either sub-QCIF or QCIF, and picture clock frequency must be approximately 30 Hz.  3GPP TSG SA4 finds the 64 000 bits/sec bitrate provided by level 10 of H.263 unsuitable for some 3GPP services mainly for the following reasons:

1. A bitrate greater than 64 000 bits/sec in action-rich content, such as sports and music videos, improves the subjective quality remarkably while the increase of decoder computational requirements is moderate compared to a maximum bitrate of 64 000 bits/sec.

2. Practical communication bitrates in 3GPP services often exceed 64 000 bits/sec, which would allow bitrates greater than 64 000 bits/sec for video streams.

3. The picture aspect ratio of uncompressed source sequences is sometimes such that picture size conversion to sub-QCIF or QCIF results into relatively large black borders in the picture.

4. The picture clock frequency of uncompressed source video is sometimes different from 30 Hz.

The next level in H.263, Level 20, provides a 128 000 bits/sec bitrate, but also obligates support for 15 fps CIF decoding.  Not only does this necessitate handling of CIF resolution video by mobile devices, but also the computational requirements for decoders are nearly quadrupled compared to Level 10.

3GPP TSG SA4 plans to respond to the lack of a suitable video coding level in the next release of 3GPP multimedia specifications going to be finalized March 2004.  Therefore, 3GPP TSG SA4 would like to request if it is possible to specify an intermediate level of complexity between levels 10 and 20 specified in Annex X of H.263.  If specification of such an intermediate level is possible, 3GPP TSG SA4 would like to recommend the following requirements for the intermediate level:

1. H.263 Baseline profile at the proposed intermediate level should be compatible in terms of bitstream syntax with MPEG-4 Part 2 short-header mode 

2. Support of QCIF and sub-QCIF resolution decoding

3. Support of custom picture formats of size QCIF and smaller (both in vertical and horizontal direction) for profiles other than the Baseline profile** 

4. Support of custom picture clock frequencies for profiles other than the Baseline profile**

5. Capable of operation with a bitrate up to 128 000 bits per second

6. Picture decoding rate up to (15 000) / 1001 pictures per second

** Support for custom picture formats and custom picture clock frequencies require the use of the PLUSPTYPE syntax element, which is not present in the bitstream syntax according to H.263 version 1 or MPEG-4 Part 2 short-header mode.  Therefore, in order to fulfill requirement 1 above, 3GPP TSG SA4 recommends the support for custom picture formats and custom picture clock frequencies for profiles other than the Baseline profile. 

3GPP TSG SA4 would like to provide the following specification text similar to the level specifications in Annex X of H.263 as an example to clarify our recommendation for the proposed intermediate level (called level 15 below).  In the example below, profile 2 is handled similarly to profile 0, since profile 2 contains optional modes only from H.263 version 1.

Level 15 – Support of QCIF and sub-QCIF resolution decoding in profiles 0 and 2, and support of custom and standard picture formats of size QCIF and smaller in profiles other than 0 and 2, support of custom picture clock frequencies in profiles other than 0 and 2, capable of operation with a bit rate up to 2·(64 000) bits per second with a picture decoding rate up to (15 000) / 1001 pictures per second.
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