1

3GPP TSG-SA4 #66
Tdoc S4-111032
07-11 November, 2011, JeJu Island, Korea
Agenda item: 

7
Source: 

NOKIA Corporation
Title: 
Benefits of the @mediaStreamStructureId attribute
Document for:
Discussion
1. Scope
This document outlines the benefits of the @mediaStreamStructureId attribute. 
2. Benefits
The @mediaStreamStructureId attribute allows switching at open GOP boundary without the decoder involvement. In other words, the decoder need not be modified by any means. Without @mediaStreamStructureId, switching at an open GOP boundary would require quite complex and sophisticated (and non-standardized) decoder operation.
Moreover, the usage of the open GOP structure is desirable as it was prove that using the open GOP structure improves compression efficiency compared to using the close GOP structure. Table 1, Table 2, Table 3, and Table 4 (extracted from [1]) provide example results for compression efficiency when the open GOP structure and the close GOP structure are employed. It can be seen that the closed GOP structure significantly increases the bitrate (5.1% .. 8.8% depending on the sequence) compared to the open GOP structure. Hence, it is clearly beneficial to use the @mediaStreamStructureId attribute in 3GPP profile of DASH.
Table 1 Soccer Sequence
	
	
	QP 27
	QP 30

	Open GOP
	PSNR (dB)
	35.6
	37.5

	
	bitrate (bits/sec)
	1163
	1849

	Close GOP
	PSNR (dB)
	35.6
	37.5

	
	bitrate (bits/sec)
	1232
	1975

	Increase of the bitrate of the closed GOP bitstream when compared to the bitrate of the respective open GOP bitstream.
	5.9%
	6.8%


 Table 2 Crew Sequence
	
	
	QP 27
	QP 30

	Open GOP
	PSNR (dB)
	36.1
	37.7

	
	bitrate (bits/sec)
	1048
	1751

	Close GOP
	PSNR
	36.2
	37.9

	
	bitrate (bits/sec)
	1124
	1872

	Increase of the bitrate of the closed GOP bitstream when compared to the bitrate of the respective open GOP bitstream.
	7.3%
	6.9%


Table 3 City Sequence
	
	
	QP 27
	QP 30

	Open GOP
	PSNR (dB)
	34.4
	36.2

	
	bitrate (bits/sec)
	978
	1687

	Close GOP
	PSNR (dB)
	34.4
	36.3

	
	bitrate (bits/sec)
	1046
	1835

	Increase of the bitrate of the closed GOP bitstream when compared to the bitrate of the respective open GOP bitstream.
	6.9%
	8.8%


Table 4 Ice Sequence
	
	
	QP 27
	QP 30

	Open GOP
	PSNR (dB)
	39.1
	40.6

	
	bitrate (bits/sec)
	618
	907

	Close GOP
	PSNR (dB)
	39.1
	40.6

	
	bitrate (bits/sec)
	649
	956

	Increase of the bitrate of the closed GOP bitstream when compared to the bitrate of the respective open GOP bitstream.
	5.1%
	5.4%


In the simulation a coded frame pattern where two bi-predicted pictures are coded in between each pair of reference pictures (often referred to as the IBBP coded frame pattern) was used. Two sets of bitstreams for each sequence were coded, one using periodic IDR pictures and another using periodic non-IDR intra pictures, which are referred to as closed GOP bitstreams and open GOP bitstreams, respectively. In both types of bitstreams, every 16th picture was an intra picture, and 100 frames were coded. For both closed GOP and open GOP bitstreams sets, two bitstreams using different quantization parameter (QP) settings were coded, QPs 27 and 30 for reference pictures, whereas the QP of B pictures was increased by two compared to that of the reference pictures. 
The detail description of the simulation parameters and procedure can be found in [1]. 
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