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1 Discussion

The mandatory video services specified in 3GPP Rel-5 (and earlier releases) rely on the Level 10 capabilities as defined in Annex X of H.263.  The same level of complexity is defined for optional video codecs listed in 3GPP specifications.  We find the 64 kbit/s bitrate provided by this level too low for certain applications and action-rich content, e.g. sports, music videos, etc., where improving the picture quality through enhancing the level of details at the given frame rate would increase end-user satisfaction with mobile video services.

The next level in H.263, Level 20, provides a 128 kbit/s bitrate, but also obligates support for 15 fps CIF decoding.  Not only does this necessitate handling of CIF resolution video by mobile devices, but the complexity requirements are also virtually quadrupled compared to Level 10. Similarly, in MPEG-4 Visual Simple Profile, the current Level 2 requires decoding of 15 fps CIF at 128 kbit/s and it also requires decoding of multiple video objects – unnecessary complication in mobile devices.

The new MPEG-4 AVC / H.264 video codec [1] specified by ISO and ITU-T provides greatly enhanced compression efficiency compared to that of the H.263 standard. However, similar to H.263, the lowest AVC level (Level 1) provides support for only 64 kbit/s video. Even with compression efficiency advances this bitrate is not sufficient for material containing a higher amount of action. The next AVC level (Level 1.1) provides a 192 kbit/s bitrate, but also obligates higher frame rates (30 fps QCIF instead of 15 fps QCIF), thereby doubling the decoder complexity.

We would also like to point out a need to increase the support for custom picture formats and custom picture clock frequencies for H.263. Currently we cannot code video in other formats than SQCIF, QCIF and CIF until level 50, i.e. 4 Mbit/s. However, there is much content in wide-screen format and providing or transcoding this for 3GPP clients is a concrete problem.

We would like to open the door for discussions on how to raise the entry level bit rates used in video decoders defined for MMS and PSS, and custom picture formats and picture clock frequencies for H.263 preferably in a fashion that would be compliant to base video standards in ITU-T and MPEG, yet keeping the decoder complexity requirements low. 

Some potential ways to go forward are listed below as food for thought.

2 New Levels

H.263 has currenly levels numbered as 10, 20, 30 etc. which gives room for defining more intermediate levels. One could introduce a new level 15 that has 128kbit/s and a maximum of 1485 macroblocks/second as complexity limitations.

Regarding picture formats and clock frequencies defined in profiles, for H.263 Profile 0 only standard picture formats and clock frequencies should apply - since not supported by baseline. For the optional Profile 3, custom picture clock formats and clock frequencies would be allowed.

For MPEG-4, there is no space in the level numbering 0, 1, 2., and as mentioned in section one, Level 1 and higher also turn on support for decoding four simultaneous video objects. That basically shows the need for something like Level 0+, Level 0++ etc – this looks less neat than what could be possible in H.263, but inherits directly from level numbering approach of ISO/MPEG. In MPEG-4, the profile and level are encoded together in the profileLevelIndicator byte, which still has some unused bit combinations. Theoretically, it would be possible to put in new codecs with adjusted complexity and coding tool set, like what was done in the past for Level 0.

Hence, there are possibilities of introducing new levels in both H.263 and MPEG-4. In H.263 standard, the levels are not tightly coupled to the encoding, so it may be easy to introduce new levels, without having old decoders in the installed video device base "screaming". It may possibly also be done outside ITU.

For MPEG-4, the profile and level combination is more tightly coupled to the standard, so MPEG codecs would face more problems with non-compatibility of old decoders. To standardise a new level in MPEG takes probably quite a long time, since it must go into a new amendment.

3 Bit Rate and Other Parameters

The second way forward, instead of defining new levels in ITU-T and ISO/IEC, would be to specify 3GPP-specific SDP, MIME, and/or UAProf signaling for constraining or extending related  parameters such as maximum picture size, bit rate or macroblock processing rate from the default values set by the basic profile and level. The signaling should be such that 3GPP terminals according to older releases, and possibly non-3GPP terminals following the same base standards such as SDP, can interoperate with terminals and servers featuring the proposed signaling extensions.

4 Conclusion

This contribution was aimed at discussion purposes, to point out identified use cases and related technical areas where currently defined 3GPP video codecs would benefit from redefined complexity and parameter values. The changes could be introduced via indicating the agreeable new requirements to outside standardization bodies involved, potentially as a 3GPP-promoted and –supported level redifinition task driven by individual companies. Alternatively, the existing standard decoding bit rates, complexity and other parameters could be modified by 3GPP-specific signaling that would ensure backwards compatibility and consistency with external world using same protocols as 3GPP - exact details of the required signallings are for further study. There may be some other alternatives still not thought through, so we hope that this document initiates discussion on the desired way forward in the 3GPP TSG-SA WG4 group.
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