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1 Summary

This contribution proposes the following items:

1. The accompanying specification text provides the specification text for H.264/AVC relative to TS 26.346 v1.5.0. The proposed specification text contains only editorial changes compared to the working assumption and outcome of SA4#33, S4-040816. We propose the adoption of the specification text to TS 26.346.

2. Requirements for a mandatory video codec for MBMS have been discussed in two conference calls of the video codec adhoc group. All of the proposed video-decoder-specific requirements relate to robust handling of corrupted streams (see S4-AHP195 and S4-AHP199). In the second video codec adhoc group meeting it was agreed that S4-AHP198 outlines a solution fulfilling the requirements presented in S4-AHP195, and we believe that it also fulfills the agreed decoder requirements in S4-AHP199. S4-AHP198 is attached as an annex to this contribution for convenience. The accompanying specification text includes the proposed changes reflecting the agreement in S4-AHP198, and we propose its adoption to TS 26.346.

3. The decision on how to convey H.264/AVC hypothetical reference decoder buffering parameters in MBMS streaming was postponed in SA4#33. We re-propose our proposal that the parameters should be carried in-band (as buffering period SEI message). See a rationale for this proposal in document S4-040670. The related specification text is included in the accompanying document.

Note that if it is decided that H.264/AVC is mandatory in MBMS, the only change required in the proposed specification text is changing one “should” to “shall”. We therefore think that the specification text for H.264/AVC proposed in this contribution can be agreed separately from the discussion on mandatory vs. recommended vs. allowed video codecs in MBMS.

2 Justification of the Proposal for Robust Handling of Corrupted Streams

In this section, we walk through the proposed specification text modifications to the specification text regarding robust handling of corrupted H.264/AVC streams.

Section 10.4, 2nd paragraph:

This clause specifies the video coding formats and video decoding process for MBMS. The display behaviour of the MBMS client is out of scope of this specification. However, if the MBMS client detects an unintentional reference picture loss or missing macroblocks as specified below and displays the lost reference picture or pictures or the missing macroblocks, it should conceal the errors. [Editor’s note: The last sentence of this paragraph was not agreed in the video codec adhoc group meeting in SA4#33. Note that the paragraph is generic for all video codecs in MBMS.]
It is not clear which the most pleasing error concealment strategy, freezing the latest correct picture or concealing lost areas and pictures. Furthermore, TS 26.346 (or any other 3GPP multimedia specification) does not specify the rendering process. Therefore we do not think that error concealment or rendering behavior should be specified for MBMS Rel-6 video codecs.

Section 10.4.1, 5th paragraph:

The H.264 (AVC) decoder in an MBMS client shall detect missing macroblocks in a coded picture. When gaps_in_frame_num_value_allowed_flag is equal to 0 in the active sequence parameter set and the value of frame_num syntax element in the current picture is invalid according to clause 7.4.3 of [30], the H.264 (AVC) decoder in an MBMS client shall detect an unintentional reference picture loss. When gaps_in_frame_num_value_allowed_flag is equal to 1 in the active sequence parameter set and any value of frame_num pertaining to “non-existing” pictures is referred to in the inter prediction process, is referred to in the reordering commands for reference picture lists for short-term pictures (clause 8.2.4.3.1 of [30]), or is referred to in the assignment process of a LongTermFrameIdx to a short-term picture (clause 8.2.5.4.3 of [30]), the H.264 (AVC) decoder in an MBMS client shall detect an unintentional reference picture loss. The H.264 (AVC) decoder in an MBMS client shall conclude a syntax violation, when decoding causes any syntax or semantics violation, with respect to [30], which is not specified above. [Editor’s note: The contents of this paragraph were not agreed in the video codec adhoc group meeting in SA4#33. This paragraph responds to the requirements presented in S4-AHP195 and S4-AHP199 to require that the decoder shall not crash when it receives an erroneous stream. ]
First, detection of missing macroblocks in a picture is straightforward – the decoder just keeps track of the decoded macroblocks. Second, detection of unintentional reference picture loss has been specified (as recommended action) in clause 8.2.5.2 of H.264/AVC standard and the presented specification text is essentially a copy of that but making the detection a requirement. Third, tracking of other syntax violations is essential for error robustness. A syntax violation may happen e.g. when a parameter set is lost in transmission and the lost parameter set is referred later in the stream.

Section 10.4.1, 6th paragraph:

When the H.264 (AVC) decoder in an MBMS client detects missing macroblocks in a non-reference picture, it shall continue decoding no later than from the next access unit in decoding order. 

Non-reference pictures are disposable and therefore the decoder can go on decoding right from the next access unit.

Section 10.4.1, 6th paragraph, continuing:

When the H.264 (AVC) decoder in an MBMS client detects an unintentional reference picture loss or missing macroblocks in a reference picture, it may or may not continue decoding “immediately”, i.e. from the NAL unit in which the loss is detected. If the H.264 (AVC) decoder in an MBMS client continues decoding “immediately”, it shall be aware that such a stream may contain references to macroblocks or pictures that are not available in the decoded picture buffer. The H.264 (AVC) decoder in an MBMS client shall continue decoding after an unintentional reference picture loss, missing macroblocks in a reference picture or a syntax violation no later than it receives the next IDR access unit or the next recovery point SEI message, whichever is earlier in decoding order. 

This section specifies the minimum resynchronization requirements after a detected loss in/of a reference picture or a syntax violation. It proposes a similar requirement as for starting of the decoding, i.e. decoding shall continue no later than from the next IDR access unit or an access unit containing a recovery point SEI message, whichever is earlier in decoding order.

Section 10.4.1, 6th paragraph, continuing:

When decoding after a an unintentional reference picture loss or missing macroblocks in a reference picture is started from an access unit containing a recovery point SEI message, the decoder shall be aware that the access unit and the subsequent access units until the recovery point may contain references to pictures that are not available in the decoded picture buffer, and therefore no unintentional reference picture loss shall be detected, when the picture should have been inserted to the decoded picture buffer prior to the recovery point SEI message, and when a picture is not present in the decoded picture buffer or is marked as “non-existing” in the decoded picture buffer. [Editor’s note: The contents of this paragraph were not agreed in the video codec adhoc group meeting in SA4#33. This paragraph responds to the requirements presented in S4-AHP195 and S4-AHP199 for resynchronization after a detected error.]
This sentence clarifies that no unintentional reference picture loss shall be concluded when resynchronizing starting from a recovery point SEI message and when pictures earlier to the recovery point SEI message are referred in the decoding process.
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