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Introduction

This document proposes recommendations for the implementors guide for video in 3G-324. The two main goals are:

1. To provide a restricted sets of settings that give maximal robustness for MPEG-4 and H.263 ver.2 video in the 3G-324 environment

2. To harmonize the used complexity and features between MPEG-4 and H.263 ver. 2 to facilitate the usage of common platform s.

This document builds on the contributions TSGS4#5(99) 162, TSGS4#5(99) 180, TSGS4#5(99) 181 and TSGS4#5(99) 189 but the set of recommended settings is different in some parts.

Proposal

General comment

Encoder strategy

The encoder in a 3GPP multimedia terminal should keep the encoding parameters (such as, mode choice, image size etc) constant during a session. Only changes that can be conveyed through reliably and robust methods should be done. Until such methods are defined the recommendation is to keep all parameters fixed during a session.

Robustness

It is worth pointing out in the implementors guide that a 3GPP multimedia terminal should be able to receive any bitstream without catastrophic behavior. It should also be mentioned that it is desirable that the terminal when receiving a correct bitstream, after an error sequence, should be able to recover independent of the erroneous bitstream.

Decoder Feedback
It was suggested in TSGS4#5(99) 180 that the use of the H.245 videoFastUpdateX commands should be recommended in the implementor’s guide. This can be used for both MPEG-4 and H.263 with the exception of the videoFastUpdateGOB command. We recommend that the correct response to this command shall be implemented in all encoders. When the encoder receives this message it must act on it and refresh the indicated parts of the sequence with intra blocks.

In addition to the command message, we recommend that the videoNotDecodedMBs indication message shall also be implemented and understood by the encoder. This message shall be used when the H.263 video decoder detects macroblock(s) that can not be correctly decoded, and contains in addition to the macroblock interval the timestamp of the picture for which the error occurred. In contrast to the borvideoFastUpdateX commands, this is an indication message and it is up to the encoder to choose the countermeasure. For example, it can choose to ignore it, to code affected blocks in intra mode, or to decide what parts of the image may need intra update using the error tracking algorithm described in H.263 Appendix 1. For 10-bit temporal references, the 8 least-significant bits shall be used.

We also recommend that the videoNotDecodedMBs indication message shall be sent from terminals decoding MPEG4 streams. A problem then is that MPEG4 does not have an 8 bit temporal reference.  We suggest that an MPEG4 decoder shall set the temporal reference field in the message to vop_time_increment if vop_time_resolution < 256, and to the eight most significant bits of vop_time_increment if vop_time_resolution  256.

H.263

Annexes D, F ,J

Annex D “Unrestricted Motion Vector mode”, Annex F “Advanced Prediction mode” and Annex J “Deblocking Filter mode” all turn on two or three different features as indicated in the table below.

Annex
MV over picture boundaries
Longer MV
4MB per MB
OBMC
Deblocking filter



D:Unrestricted MV
X
X




F:Advanced Prediction
X

X
X


J:Deblocking filter
X

X

X

In particular, all annexes allow motion vectors outside the picture area. Such motion vectors are allowed in the MPEG4 simple profile and are quite useful for handheld cameras and should therefore be allowed in H.263. This means that at least one of the annexes should be supported. 

Annex D adds extra possibilities in terms of motion vectors up to 32 pels in both directions. However, especially the vertical motion vector length complicates the memory access situation.

Annex F and Annex J allow four motionvectors per MB, which is a minor complexity increase on the decoder side, and is also, allowed in the simple profile of MPEG4.

However, the OBMC (“Overlapped Block Motion Compensation”) included in Annex F is complex both on the encoder and decoder side, and was therefore excluded from the simple profile in MPEG4. Taken together, and despite the quality increase that OBMC enables, the additional complexity is so high that we cannot recommend it for the implementors guide.

Finally, the Deblocking Filter included in Annex J has relatively low complexity, and even less memory requirements than having a corresponding filter outside the loop. However, this filter does not exist in the MPEG-4 standard so it is not evident that it will easily be incorporated in a combined H.263/MPEG-4 decoder.

Taken together, Ericsson recommends the support for motionvectors outside the boundaries and 4MV in the decoder. The least computationally costly way to do this and to still have an increase in picture quality at high quantizers is to use Annex J.

The recommendation is that 3G-324 H.263 decoders shall support Annex J, Deblocking Filter mode, but not D and F.

Annex I Advanced Intra Coding

Annex I gives better error resilience since the DC coefficients are coded with VLC instead of FLC and thereby makes it easier to detect errors. It gives further robustness since it improves Intra compression and thereby makes it less costly to have more Intra refresh. Furthermore in MPEG-4 is similar method used by default.

Ericsson therefore recommends that 3G-324 H.263 decoders shall support Annex I.

Annex K. Slice Structure Mode

This annex is an important error resilience annex since it allows for insertion of resynchronization points between any two macroblocks. However, there are two submodes called “Arbitrary slice order” and “Rectangular slices” that have less importance and have no correspondence in MPEG4.

We recommend that 3G-324 H.263 decoders shall support Annex K but that they do not need to support the “Rectangular slice” and “Arbitrary Slice Ordering” submodes.

Annex T Modified Quantization

It was suggested in TSGS4#5(99)181 to have support for this annex. Ericsson supports the proposal since it has positive impact on the quality.

MPEG-4

Based on our experience with error-robust video coding, Ericsson proposes that the following recommendations should be included in the implementor’s guide.

Profile and Level

The use of MPEG-4 Simple Profile Level 1 should be the recommended option of MPEG-4.

Decoder

Ericsson recommends that the following set of minimum capabilities should be supported in a MPEG-4 decoder.

A MPEG-4 decoders shall:

a.
Support all horizontal luminance pixel resolutions up to 176 pels/line

b.
Support all vertical luminance pixel resolutions up to 144 lines/VOP

c.
Support framerates up to 15 Hz.

d.
Support fcode=1.

e.
Support intra_dc_vlc_threshold=0.

Encoder

MPEG-4 encoders shall:

a.
Be designed such that parameters are limited to the range specified above unless the decoder has signaled higher capabilities through H.245.
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