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Summary

The issue of redundant parameter sets was discussed in an informal breakout group among some interested parties, including Sony, Teles, TU München, and Nokia.  It was agreed that the easiest solution to the problems discussed in JVT-E131 (and summarized later in this document) is to remove the store/copy operation of parameter sets immediately before their relevant synchronization points.  It was noted that this feature was introduced in Fairfax as a response to the use of only one single parameter set – and it is, after Klagenfurt (where multiple parameter sets were re-introduced), neither necessary nor helpful.

Problem Statement

Document JVT-E131 by Nokia suggested to add a scheme for the redundant transmission of picture and sequence parameter sets to the draft Recommendation.  The key motivation was in both cases that, as per the current draft, the parameter sets become effective at certain times synchronous with the NALU stream (e.g. a transmitted sequences parameter set becomes effective immediately before an IDR picture).  Such an “active” parameter set is copied to a location that cannot change during the GOP or picture.  This feature prevents the use of already accepted technologies such as “dirty” random access points and others, see JVT-E131.

While scheme suggested in JVT-E131 seem to be a reasonable solution to the problems stated, it also introduces additional codepoints, several new paragraphs to the text, and is not very simple to understand.  A cleaner and simpler design that solves the same problem seems to be desirable.

Suggested Solution

We believe that the easiest way to address the problem is to remove the double-buffering feature of the current draft.  This can be done by deleting two sentences from the draft.  However, we also propose to add language that forbids the change of an active parameter set (otherwise we run in all kinds of compliance problems), and editorial notes on how to achieve this.

In the draft, the two paragraphs 7.4.2.1 and 8.2.2 are affected and copied below, with the suggested changes highlighted.

Changes relative to JVT-E022d7

The following paragraphs are ready for being pasted into the draft:

7.4.2.1 Sequence parameter set RBSP semantics

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 SOP. 

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.

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, 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.  

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 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.

7.4.2.2 Picture parameter set RBSP semantics

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 DPA 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.

8.2.2 Parameter set decoding

The decoder maintains a number of sequence parameter set locations as specified in subclause QQQ of Annex A, and a number of picture parameter set locations as specified in subclause QQQ of Annex A.  (Edt. note: the values are 32 and 128 as per agreed Gary contribution).  Decoded 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, decoded picture parameter sets are stored in the picture parameter set location indicated by the picture_parameter_set_id immediately. 

Also add to the Abbreviations Section:

SOP: Sequence of Pictures
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