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1
Introduction

The Profiles, Levels, and Applications AHG conducted their work since the Geneva meeting on the main JVT reflector.
AHG discussions began just in the three weeks immediately preceding the Fairfax meeting.

One thread suggested that Profiles meant for broadcast entertainment applications might place limits on switching between interlaced and progressive modes, and on the use of 4x4 block sizes.  It was proposed that this should be addressed by evaluation of coding performance vs. complexity trade-offs.

The other discussions centered on tweaking the Levels definitions (currently in JVT-B108).

Several general points came out of these discussions:

1. The values in Table 2/JVT-B108, which define the Levels in terms of max. picture size and max. pixel processing rate, should be tweaked to more efficiently match what are anticipated to be the most commonly used picture formats.
2. Formats which featured a rate of 24.0 fps (for cinema source material) for a common format should instead be targeted at 25.0 fps (to support 25 Hz playback rates, which apparently is common).
3. Levels should be defined to support common formats, rounded up to the next largest whole number of macroblocks in width, and to an even number of macroblocks in height when interlace mode may be used.  (It seems that an exception is the 1280x720 format, which is always progressive in entertainment applications.)

The chair also notes that:

a) Tuning of decoder pixels processing rate requirements may be somewhat more important for receive-only (TV) applications than for conversational (2-way) applications, since encoders account for most of the complexity in conversational applications.

b) Considering (3) above, perhaps the Levels should be specified in units of whole 16x16 macroblocks, rather than pixels.  (The net effect is the same; this is purely a notation issue.)
2
Levels Discussion
AHG members proposed the Levels should be tweaked to optimally support the following formats:

· 720x480 at 30 fps

· 720x576 at 25 fps
· 1280x720 at 24, 25, 50, and 60 fps (all progressive scan only)
· 1920x1080i at 30 fps (note that 1088 lines fill out an even number of macroblocks)
Based on these requests, the Chair proposes the following modified set of Levels, shown in Table 1.  The bold text in Table 1 indicates changed values from JVT-B108.
Table 1 – Level Requirements (for decoder)

	Level number
	Peak Processing (pixels/second)
	Max Picture Size (total pixels)
	Progressive support?
	Interlace support?

	1
	380,160
	25,344
	Yes
	No

	2
	760,320
	101,376
	Yes
	No

	3
	1,520,640
	101,376
	Yes
	No

	4
	3,041,280
	101,376
	Yes
	No

	5
	6,220,800
	414,720
	Yes
	Yes

	6
	12,165,120
	414,720
	Yes
	Yes

	7
	23,040,000
	921,600
	Yes
	Yes

	8
	55,296,000
	1,310,720
	Yes
	Yes

	9
	62,914,560
	2,472,960
	Yes
	Yes

	10
	125,829,120
	4,915,200
	Yes
	Yes

	11
	125,829,120
	12,582,912
	Yes
	Yes

	12
	314,572,800
	12,582,912
	Yes
	Yes


Please refer to the attached spreadsheet (JVT-C019_Levels_Spreadsheet.xls) to see the effect of these changes on the mentioned formats, and a comparison with the Levels in JVT-B108.

The changes are:

Level 5 – Support 720x576 format pictures at 15 fps, per reflector request.

Level 6 – Support 720x576 format pictures at 25 fps (for PAL SDTV), 704x576 at 30 fps (4CIF, used for videoconferencing), and 720x480 at 30 fps (for NSTC SDTV), per reflector request.

Level 8 – Support 720p at 60 fps, per reflector request.  Note that this Level also supports SXGA (1024x1280), a common computer format, with a small increase in picture size above the minimum for 720p.  This change still gives the majority of picture size (memory) savings requested.

Level 9 – Support 1080i at 30 fps, per reflector request.  (Note that picture size is slightly higher than requested because 1080 lines must be rounded up to 1088 lines to use an even number of macroblocks.)

Level 12 – Support 16XGA (4Kx3K) at 25.0 fps instead of 24.0 fps for cinema use (see item 2 in section 1 above).

The chair believes these changes address the requests and suggestions made, and represent minor “tweaks” to optimize the Level definitions, while retaining the Level framework of JVT-B108.

Note that 720p format at 30 Hz is not efficiently supported – this requires Level 8, at double the pixel processing rate necessary for this format.  This mode has not been mentioned as important, but if this is an oversight, probably Level 7 should be changed to support this mode. 

3
Profiles, Levels, and Applications Contributions
The following contributions relating to the subject of the AHG have been submitted to this meeting:
JVT-C026
[Lindbergh+]
JVT Profiles Proposal
JVT-C036
[Le Maguet]
TV Profile and Levels

JVT-C058
[McVeigh+]
Straw-man proposal for baseline profile

JVT-C068
[Hannuksela]
Definition of Profiles

JVT-C069
[Hannuksela]
Levels and HRD

JVT-C099
[Chen]

Main Profile for MPEG-4 AVC and H.264

JVT-C109
[Bäse]

Profile/Level restrict. for very low end apps

JVT-C113
[Luthra]
Baseline Profile for JVT coding standard

JVT-C155
[MPEG]
MPEG Proc. to Develop Profiles & Levels [N4671p]
JVT-C161
[Boyce+]
Mobile Profile Proposal
The attached spreadsheet, “JVT-C019_Profile_Proposals.xls”, has been generated by the Chair in order to summarize these different proposals and illustrate the commonalities and differences between them.  (This spreadsheet captures the major points, but does not fully capture all the comments made in the contribution.)
Note that spreadsheet items with a ‘?’ indicate features that were not mentioned by a given proponent (but were by others).  In some cases the Chair has taken a guess as to the contributor’s intention and entered a “Yes?” or “No?” in the table.

Note in particular that the differing proposals for “Levels” vary widely.  Some contributors propose that each Profile have its own, unique, set of Levels.  This is contrary to the agreements in JVT-B108, and is in my opinion unwise, since the Baseline Profile will need a complete set of Levels to support the whole range of applications; adding more sets of Levels only complicates the standards with no corresponding gain.  (Please see the discussion in JVT-B108 on this topic.)
[end]
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