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1. Summary

This contribution proposes solutions for three issues related to sub-sequence SEI messages.

Firstly, we present a problem with the non-specified more_sei_payload_data() function that is used in the sub-sequence SEI messages. The proposed solution replaces calls to more_sei_payload_data() with small syntax and semantics changes. 

Secondly, the accurate_statistics_flag signals whether the average bitrate and frame rate conveyed in the sub-sequence layer characteristics SEI message are based on measured statistics. The contribution suggests that one accurate_statistics_flag is present for all sub-sequence layers collectively instead of having one accurate_statistics_flag per each sub-sequence layer.

Thirdly, in the sub-sequence characteristics SEI message, prediction depencies are signaled for each sub-sequence. However, the two syntax elements ref_subseq_layer_num and ref_subseq_id are not enough to identify the sub-sequence. We propose to add one more syntax element to solve the problem.
Section 2 describes the problems we are trying to solve, and presents and justifies the chosen solutions. The accompanying file highlights the proposed changes relative to the draft standard (JVT-E146d37).

2. Overview of the Proposal

The sub-sequence SEI messages (subclauses D.2.11 to D.2.13 and D.3.11 to D.3.13 of the draft standard JVT-E146d37) use the more_sei_payload_data() function that is unspecified. 

If an SEI payload does not naturally end to a byte boundary, padding is added as follows (subclause D.2):

	if( !byte_aligned( ) ) {
	
	

	bit_equal_to_one  /* equal to 1 */
	7
	f(1)

	while( !byte_aligned( ) )
	
	

	bit_equal_to_zero  /* equal to 0 */
	7
	f(1)

	}
	
	


more_sei_payload_data() is supposed to return true if there are unread bits left in the SEI payload. Due to the fact that bit_equal_to_one is not always a part of the SEI payload, there is no general way to decide which bits are padding and which are really SEI payload data. Thus, more_sei_payload_data() would return true also if there are only padding bits left in the payload. Note that PayloadSize counts the size in bytes. It can't tell whether there is something shorter than a byte left in the payload or whether it is just padding.

One solution to the problem would be to require usage of bit_equal_to_one always. However, this would be undesirable in SEI payloads that are naturally byte-oriented. Another solution, which we picked, is to modify the SEI payloads so that more_sei_payload_data() is not used. In practice, we propose a subseq_frame_num_flag to be included in the sub-sequence information SEI message. The flag signals whether the subseq_frame_num syntax element is present in the message. Moreover, we propose the addition of num_subseq_layers_minus1 into the sub-sequence layer characteristics SEI message. The parameter indicates the number of layers that the message concerns.

The accurate_statistics_flag is present for each layer in the sub-sequence information SEI message and signals whether the indicated layer characteristics are based on real statistics. We thought that once accurate statistics are obtained, they are obtained for all layers. Vice versa, when accurate statistics are not available for one layer, it is highly likely that the statistics are not present for any of the layers. Thus, we propose moving the accurate_statistics_flag outside the loop so that it concerns all layers collectively.

In the sub-sequence characteristics SEI message, two syntax elements, ref_subseq_layer_num and ref_subseq_id, are used to signal the prediction depencies of a sub-sequence. However, since ref_subseq_id maybe identical for more than one sub-sequence in the same layer, the signaled sub-sequences may not be uniquely identified.

We propose to add one more syntax element, ref_subseq_id_idc, to help uniquely identify a sub-sequence used as reference by the SEI target sub-sequence. ref_subseq_id_idc is a signed integer. If ref_subseq_id_idc is a non-negative interger n, the sub-sequence used as a reference for this sub-sequence is the (n+1)th closest sub-sequence among those whose first picture precedes the first picture of this sub-sequence in decoding order and which resides in the indicated layer and has the indicated sub-sequence identifier. If ref_subseq_id_idc is a negative integer whose absolute value is n, the sub-sequence used as a reference for this sub-sequence is the n th closest sub-sequence among those whose first picture succeeds the first picture of this sub-sequence in decoding order and which resides in the indicated layer and has the indicated sub-sequence identifier.
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