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1. summary

This contribution proposes to solve two issues on parameter sets: 1) the semantics and decoding operation, 2) the maximum numbers.

2. Semantics and decoding operation of parameter sets
2.1 Background

When tuning in to a broadcast or multicast video stream, decoders may start decoding and displaying from an IDR picture or they may start decoding and displaying from non-IDR pictures according to a received random access point SEI message. The latter case is referred to as gradual decoder refresh. 

However, a received sequence parameter set comes into effect immediately before decoding the next IDR picture. Thus, if a sequence parameter set is updated or transmitted again to enable tuning in to a multicast stream; it must be sent before the IDR picture that refers to it. Consequently, if the reception of a stream is started for a non-IDR picture, the decoder cannot be sure that it has received a correct sequence parameter set to start decoding correctly from the non-IDR picture. 

In the fifth JVT meeting, we proposed to use parameter set repetition SEI messages to solve the problem. The issue was discussed in an informal breakout group. As a result, an output document JVT-E151 with a different solution was formed. Unfortunately, due to time shortage, the document has not been reviewed hence not approved by JVT. 
2.2 Proposal

We propose to adopt the solution and the draft text of JVT-E151 with a few changes. The proposed texts below are based on JVT-E151 and relative to the latest draft standard JVT-E146d37. Added texts are highlighted in yellow while deleted texts in green.
7.4.2.1 Sequence parameter set RBSP semantics

[Ed.Note: Move the following pars. to the NAL unit order semantics clause. Change the meaning of "active"] A sequence parameter set is called an active sequence parameter set when an IDR NAL unit refers to it. A sequence parameter set is said to be active if it was referenced by the most recently decoded IDR picture. The parameters of an active sequence parameter set shall be constant for the decoding of all slices belonging to the sequence of pictures (SOP) from the IDR picture to the next IDR picture, exclusive. replaced only when an IDR NAL unit refers to a different sequence parameter set.
NOTE: The above condition implies that an update of an active sequence parameter set is only possible by decoding a sequence parameter set RBSP immediately before the first slice of an IDR picture.  However, it is possible to decode redundant copies of the active sequence parameter set at any time.
A picture parameter set includes the parameters that remain unchanged within a coded picture. Every picture parameter set shall refer to the active sequence parameter set. A decoded picture parameter set is an active picture parameter set when the first slice NAL unit or first slice data partition A NAL unit of a coded picture refers to it. The picture parameters of an active picture parameter set shall be constant for all NAL units belonging to the picture. replaced only when the first slice NAL unit or slice data partition A NAL unit of a picture refers to a different picture parameter set.
NOTE - The sequence and picture parameter set mechanism decouples the transmission of infrequently changing information from the transmission of coded macroblock data. The sequence parameter set and the picture parameter set contain the common parameters needed to decode all the slice or slice data partition NAL units of each picture. The sequence parameter set, the picture parameter set, and the slice header contain all the parameters needed to decode the slice data. It is recommended to convey sequence and picture parameter sets out-of-band using a reliable transport mechanism. In that case, an external means of synchronization should ensure that any active picture/sequence parameter is not overridden with differing content. However, if an application requires a self-contained bitstream, in-band parameter set information units may be used. In error-prone transmission environments, in-band sequence and picture parameter set information units should be protected in a way that assures their successful reception. Synchronization between in-band and out-of-band transmission of the sequence and picture parameter set information is outside of the scope of this Recommendation | International Standard.
If an application requires a self-contained bitstream, in-band parameter set information units may be used. In error-prone transmission environments, in-band sequence and picture parameter set information units should be protected in a way that assures their successful reception. For in-band transmission, it is advisable that the sequence parameter set that becomes active at an IDR immediately be sent before that IDR. It is also advisable for broadcast and multicast applications to transmit all picture parameter sets required within a SOP immediately before the IDR picture that begins the SOP, or at the boundaries between pictures in the SOP.  

The synchronization between in-band and out-of-band transmission of the sequence and picture parameter set information is outside of the scope of this Recommendation | International Standard.
The decoder maintains 32 sequence parameter set locations and 128 picture parameter set locations. Received sequence parameter sets are stored in the sequence parameter set location indicated by the seq_parameter_set_id immediately, i.e. before the next NAL unit is decoded. Similarly, received picture parameter sets are stored in the picture parameter set location indicated by the picture_parameter_set_id immediately. 

3. Maximum numbers of parameter sets
3.1 Problem

It was agreed in the fifth JVT meeting that the maximum numbers for sequence parameter sets and picture parameter sets are 32 and 128, respectively. However, we believe that the numbers are not reasonable. Since seq_parameter_set_id is a parameter in picture parameter set, if there are 32 sequence parameter sets, then only 4 combinations of picture parameters excluding seq_parameter_set_id are allowed.
3.2 Proposal

We propose that the maximum numbers for sequence parameter sets and picture parameter sets are 16 and 256, respectively.
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