	Joint Video Team (JVT) of ISO/IEC MPEG & ITU-T VCEG

(ISO/IEC JTC1/SC29/WG11 and ITU-T SG16 Q.6)

5th Meeting: Geneva, Switzerland, 9-17 October, 2002
	Document:  JVT-E131
Filename: JVT-E131.doc


	Title:
	Parameter Set Repetition SEI Messages

	Status:
	Input Document to JVT

	Purpose:
	Proposal

	Author(s) or
Contact(s):
	Miska M. Hannuksela
Nokia Mobile Software
P.O. Box 88
33721 Tampere
Finland

Ye-Kui Wang
TICSP

Tampere Univ. of Technology

P.O. Box 553
FIN-33101 Tampere
Finland
	
Tel:
Email:
	
+358 7180 73151
miska.hannuksela@nokia.com


+358 3 3115 3972

wyk@ieee.org


	Source:
	Nokia Corporation and Tampere University of Technology


_____________________________
1. Summary

We propose sequence and picture parameter set SEI messages to enable gradual decoder refresh and to improve error resiliency.

2. Proposal

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 referesh.

A received sequence parameter set comes into effect just 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 if it has received a correct sequence parameter set in order to be able to start decoding from the non-IDR picture. 

A solution to the problem is to transmit redundant copies of sequence parameter sets. A sequence parameter RBSP cannot be used to transmit redundant parameter set copies, because the sequence parameter set RBSP comes into effect just before decoding the next IDR picture. Instead, we propose a sequence parameter set repetition SEI message. The SEI message contains a redundant copy of a valid sequence parameter set.

The sequence parameter set repetition SEI message is an independent SEI message. It is not coupled with the random access point SEI message, because it can also be used for error resiliency in general. For example, the decoder can check if the sequence parameter set repetition is equivalent to the corresponding valid sequence parameter set. If these two parameter sets differ from each other, the decoder may infer an error. 

As picture parameter sets become into effect picture by picture, the necessary picture parameter sets could be repeated for each gradual random access entry point. Consequently, no picture parameter set repetition SEI message would be needed for gradual decoder refresh or error resiliency. However, it may be beneficial to indicate that a particular picture parameter set NAL unit is a repetition of a valid picture parameter set and not a picture parameter set update. When video is conveyed over an error-free link, the decoder can then simply skip the repeated picture parameter sets. Thus, we propose a picture parameter set repetition SEI message.

Similarly to all other SEI messages, there is no mandatory decoder operation to process the parameter set repetition SEI messages. The decoder is recommended to copy a repeated parameter set immediately to an appropriate storage location mentioned in section 8.2.2 of the FCD. 

3. Changes relative to JVT-E022D7

3.1 Section 7.3.2.1 (Sequence parameter set RBSP syntax)

All the parameters of the seq_parameter_set_rbsp excluding the rbsp_trailing_bits( ) function should be extracted to a separate syntax element called seq_parameter_set. The syntax for the seq_parameter_set_rbsp includes calls to seq_parameter_set( ) and rbsp_tralinig_bits( ).

3.2 Section 7.3.2.2 (Picture parameter set RBSP syntax)

The syntax for picture parameter set is divided into the pic_parameter_set syntax element and the pic_parameter_set_rbsp syntax element.

3.3 Section 8.2.2 (Parameter set decoding)

The decoder maintains 16 sequence parameter set locations. For each of the 16 possible values of seq_parameter_set_id, the most recent decoded sequence parameter set is copied into the location referenced by seq_parameter_set_id immediately before the decoding of the next IDR picture. A sequence parameter set residing in one of the 16 locations is referred to as a valid sequence parameter set.
The decoder maintains 64 picture parameter set locations. For each of the 64 possible values of pic_parameter_set_id, the most recent picture parameter set is copied into the location referenced by pic_parameter_set_id immediately before the decoding of a slice or DPA belonging to the next coded picture. A picture parameter set residing in one of the 64 locations is referred to as a valid picture parameter set.
3.4 Section D.2.x (Sequence parameter set repetition SEI message syntax) 

	seq_parameter_set_repetition( PayloadSize ) {
	Category
	Descriptor

	
seq_parameter_set( )
	7
	

	}
	
	


3.5 Section D.2.x (Picture parameter set repetition SEI message syntax) 

	pic_parameter_set_repetition( PayloadSize ) {
	Category
	Descriptor

	
pic_parameter_set( )
	7
	

	}
	
	


3.6 Section D.3.x (Sequence parameter set repetition SEI message semantics)

The sequence parameter set repetition SEI message is used to repeat sequence parameter sets. It can be used to improve error resiliency or to allow random access from a non-IDR picture.

seq_parameter_set( ) shall contain a copy of a valid sequence parameter set.

3.7 Section D.3.x (Picture parameter set repetition SEI message semantics)

The picture parameter set repetition SEI message is used to repeat picture parameter sets. It can be used to improve error resiliency or to allow random access from a non-IDR picture.

pic_parameter_set( ) shall contain a copy of a valid picture parameter set.
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