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Clarification of 3G-324M Restrictions on MPEG-4 Simple Profile Level 1

Introduction

Temporary Document 221/00 presented be Siemens at the Versailles S4 meeting proposed a new level 0 for MPEG-4 because the restrictions mandated in TS 26.111 and 26.911 created an incompatibility with non-3G-324M MPEG-4 streams. It was agreed to send a liaison statement to MPEG-4 to request a Level 0 be created that was in-line with the restricted Level 1 specified in 3G-324M.

A new Level 0 is not needed for two reasons. First, it will create an incompatibility with release ’99 (and, likely, release ’00) implementations of 3G-324M that use Level 1. Second, a Level 0 is not needed because the limitations specified in 3G-324M will not create any broken terminals – even if they are sent non-3G-324M MPEG-4 streams.

Restrictions in TS 26.911

First, 26.911 is an implementor’s guide and does not mandate anything. It (by itself) does not forgive 3GPP MPEG-4 codecs from any of the standard permutations allowed in MPEG-4 Simple Profile Level 1.

Restrictions in TS 26.111

As for TS 26.111, which does contain normative text, first let us review the pertinent section.

6.6.1
Requirements for MPEG-4 usage

The following requirements (a)-(e) apply to the usage of specific parameters within MPEG-4.

a) Each 3G-324M MPEG-4 decoder shall be able to decode all frame-rates up to 15 frames per second, but need not support higher rates when MPEG-4 Simple Profile Level 1 is used.

b) Each 3G-324M MPEG-4 encoder shall use a fixed f-code value of 1 when MPEG-4 Simple Profile Level 1 is used.

c) Each 3G-324M MPEG-4 encoder shall use a fixed intra_dc_vlc_threshold of 0 when MPEG-4 Simple Profile Level 1 is used.

d) Each 3G-324M MPEG-4 decoder shall be able to decode all horizontal luminance pixel resolutions up to 176 pels/line when MPEG-4 Simple Profile Level 1 is used. The decoder shall not be required to support higher horizontal resolutions even if the resulting number of MBs was within the 99 MB limit stipulated in MPEG-4 Simple Profile Level 1.

e) Each 3G-324M MPEG-4 decoder shall be able to decode all vertical luminance pixel resolutions up to 144 pels/VOP when MPEG-4 Simple Profile Level 1 is used. The decoder shall not be required to support higher vertical resolutions even if the resulting number of MBs was within the 99 MB limit stipulated in MPEG-4 Simple Profile Level 1.

Since we are talking about a restricted set of capabilities, the element in a 3GPP MPEG-4 codec that is at risk is the decoder. Therefore, clause 6.6.1 (b) and (c) are not an issue since they refer to restrictions on the encoder. Since these restrictions equal a subset of MPEG-4 Simple Profile Level 1 they will not break any correct implementation of an MPEG-4 decoder.

Clauses  6.6.1 (a), (d), and (e) refer to relaxed requirements for the decoder, and thus could pose a problem. However, the way these relaxed requirements are structured will never cause the decoder to break. To see how this is so, let us review MPEG-4 Simple Profile Level 1.

Table N‑1 -- Definition of Natural Visual Profiles@Levels
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Regarding TS 26.111 clause 6.6.1 (a), note that in MPEG-4 Simple Profile Level 1 the maximum decoder rate is 1485 MB/s (where MB = Macro Blocks). Also note that the maximum buffer size if 99 MB. Since 1485 / 99 = 15 fps, clause 6.6.1 (a) (in conjunction with (d) and (e)) is not out of line with the MPEG-4 standard. There could be an issue if a stream whose image was sub-QCIF (or possibly an arbitrarily shaped object whose maximum x and y dimensions where within QCIF x and y dimension). Then, it would be possible to have a frame rate higher than 15 fps, but not exceed 1485 MB/s (because the image was less than 99 MB). This situation would not affect the decoder, because it is still required to decode at up to 1485 MB/s. 

Clause 6.6.1 (a) only states that the decoder need not support frame rates higher than 15 fps. The only element in a terminal that could be affected is the display unit, which in hand-held terminals may not be able to support displaying at frame rates higher than 15 fps (because of time needed to do color space conversion, rasterization, etc.). This problem can easily be overcome by having the display unit drop frames. Dedcoder implementations on Windows based PCs do just this when a high-priority, time-onsuming task is running. While quality may suffer (but no worse than 15 fps), the terminal wont break because the decoder will still be required to decode at the MPEG-4 specified maximum rate of 1485 MB/s. In other words, all P frames will be preserved. Perhaps the wording in clause 6.6.1 (a) was poorly chosen and should be fixed, but a correct reading will not create broken implementations.

Now let us turn to TS 26.111 clause 6.6.1 (d) and (e). These, respectively, restrict the horizontal and vertical picture resolutions. Specifically, 176 x 144 – which we all know is QCIF. QCIF is 99 MB, the maximum number of MB per VOP allowed in the MPEG-4 Simple Profile Level 1. Therefore, regardless of the dimensions of the image, a 3G-324M decoder will always have sufficient memory to decode a non-3G-324M MPEG-4 Simple Profile Level 1 bitstream. The issue is again a display one. If the image has a non-QCIF aspect ratio it may not be possible to display it on a 3G-324M terminal directly. Since these devices are likely to be very small and cost conscious, the display will want to be very close in shape to the typical picture format – QCIF.  When terminal that follows clause 6.6.1 (d) and (e) strictly receives a non-QCIF format bitstream the terminal can either crop or decimate. Either way, the terminal does not break since the decoder continues to function. If a manufacturer thinks this is unacceptable, TS 26.111 does not prevent the manufacturer from creating a display that can handle all expected aspect ratios without cropping or decimation (by letter boxing, for example).

Conclusion

Hopefully, this demonstrates that the liaison from S4 to MPEG-4 requesting a Simple Profile Level 0 is not needed. At most what is needed is either clarification of the TS 26.111 text and/or insertion of the above text (suitably edited) into TS 26.911.
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