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Introduction
In the progress of work item, “MTSI Video: Dynamic Rate Adaptation and Signaling of Image Size,” a few image sizes, within current maximum capability of video codecs, will be recommended. During recent discussions, it was suggested that by defining further levels and related information for the new sizes, complexity reduction in the video decoder would be possible. In this contribution, we introduce the background information on this issue and ask SA4 to discuss the necessity of more refined levels.
Complexity Issues in the New Image Sizes
To inter-work with 3G-324M, without trans-coding, MTSI shall support QCIF. Under current specifications, supporting image sizes larger than QCIF will require Simple Profile Level 2 or 3 for MPEG-4, and Baseline Profile Level 1.1 for H.264.
The complexity issue here is that even if an image size far smaller than CIF, for example, 224x176 is selected during session initiation, the video decoder should be able to handle CIF image sizes, requiring more complexity than necessary. Table 1 and 2 show the levels for current service quality, i.e., those for 3G-324M, and the highest levels for MTSI.
It is apparent that the additional complexity in the decoder, necessary for image sizes even slightly larger than QCIF, will be non-negligible for low-end UEs, and such complexity might be reduced if further refined levels are defined for the new image sizes.
	Visual Profile
	Level
	Typical Visual Session Size
	Max ob-jects 1
	Maximum number 
per type
	Max unique Quant Tables
	Max. VMV buffer size 
(MB units)2
	Max VCV buffer size 
(MB)8
	VCV decoder rate 
(MB/s) 4
	VCV Bound-ary MB decoder rate (MB/s)9
	Max total VBV buffer size 
(units of 16384 bits)5 
	Max vbv buffer size 
(units of 16384 bits)
	Max. video packet length 
(bits)6
	Max sprite size 
(MB units)
	Wavelet restric​tions
	Max bitrate 
(kbit/s)
	Max. enhance-ment layers
 per object

	Simple
	L3
	CIF
	4
	4 x Simple
	1
	792
	396
	11880
	N. A.
	40
	40
	8192
	N. A.
	N. A.
	384
	N. A.

	Simple
	L2
	CIF
	4
	4 x Simple
	1
	792
	396
	5940
	N. A.
	40
	40
	4096
	N. A.
	N. A.
	128
	N. A.

	Simple
	L1
	QCIF
	4
	4 x Simple
	1
	198
	99
	1485
	N.A.
	10
	10
	2048
	N. A.
	N. A.
	64
	N. A.

	Simple
	L0
	QCIF
	1
	1 x Simple
	1
	198
	99
	1485
	N.A.
	10
	10
	2048
	N. A.
	N. A.
	64
	N. A.


Table 1 – Definition of Version 1 Natural Visual Profiles@Levels [1]
	Level:
	
	
	
	
	1
	1b
	1.1
	1.2
	1.3
	2
	2.1

	Max frame size (macroblocks):
	
	
	
	
	99
	99
	396
	396
	396
	396
	792

	Max macroblocks/second:
	
	
	
	
	1 485
	1 485
	3 000
	6 000
	11 880
	11 880
	19 800

	
	
	
	
	
	
	
	
	
	
	
	

	Max frame size (samples):
	
	
	
	
	25 344
	25 344
	101 376
	101 376
	101 376
	101 376
	202 752

	Max samples/second:
	
	
	
	
	380 160
	380 160
	768 000
	1 536 000
	3 041 280
	3 041 280
	5 068 800

	Format
	Luma Width
	Luma Height
	MBs Total
	Luma Samples
	
	
	
	
	
	
	

	SQCIF
	128
	96
	48
	12 288
	30.9
	30.9
	62.5
	125.0
	172.0
	172.0
	172.0

	QCIF
	176
	144
	99
	25 344
	15.0
	15.0
	30.3
	60.6
	120.0
	120.0
	172.0

	QVGA
	320
	240
	300
	76 800
	-
	-
	10.0
	20.0
	39.6
	39.6
	66.0

	525 SIF
	352
	240
	330
	84 480
	-
	-
	9.1
	18.2
	36.0
	36.0
	60.0

	CIF
	352
	288
	396
	101 376
	-
	-
	7.6
	15.2
	30.0
	30.0
	50.0


Table 2 – Maximum frame rates (frames per second) for some example frame sizes [2]
However, some factors might reduce the necessity of defining new levels. In [3], PSS requires MPEG-4 and H.264 decoders of equal to or higher levels than those for MTSI: Level 3 for MPEG-4 and Level 1.2 for H.264.
Depending on implementation, less resource might be available for video decoders in MTSI than in PSS. However, considering that PSS will almost always co-exist with MTSI, the complexity reduction from defining further levels might not be realized to a significant extent.
Proposal

SA4 is requested to consider the complexity issues explained in this contribution and discuss about the necessity of new levels. Some possible actions are as follows.
· If new sizes are recommended, SA4 asks MPEG to define further levels for them.
· SA4 defines the necessary parameters for the new sizes, such as maximum MBs/s or frame rate that will help the development.
· Do nothing and simplify the implementation.
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