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This document reports work to date on H.26L (now “JVT’) Profiles and Levels.

At this meeting, VCEG-O14 was presented, which proposed a “framework” for Profiles and Levels.   

This proposed three Profiles (Baseline, High Complexity, and Broadcast/Streaming/Storage) without error resilience features, and an otherwise-identical set of another three profiles with error resilience added.  

It also proposed a set of Levels, equally applicable to all Profiles, distinguished only by different upper limits for decoding in terms of pixels/second, and upper limits for maximum picture size, in luminance pixels.  Pixel-count aspect ratio limits, equally applicable to all Levels, were proposed to constrain maximum memory requirements.

The overall framework in this contribution was accepted, subject to likely modification of ‘placeholder’ numerical values, and to possible adoption of several suggestions for modification:

1. Instead of 6 total Profiles, it was suggested that only 3 were necessary, since error resilience features appear to be of low complexity and easy to implement in decoders.  Therefore it was proposed to retain only the 3 Profiles that included the error resilience features.  It was also proposed (via email) that, if the non-error-resilient mode is to be retained, the packet loss “no visible artifacts” target should be in the range from 0 to 0.1%, instead of 1%.

2. Limits on maximum picture height and width (in pixels) per Level were suggested, as opposed to a general limit imposed via a pixel-count aspect ratio limit.  It was mentioned that MPEG-4 had tried aspect ratio limits, and this encountered (unspecified) problems.

3. Limits on maximum frame rate per Level were suggested, instead of allowing frame rate limits to be implied by the combination of picture size (in total pixels) and maximum decoder capability (in pixels/second).

4. It was noted and agreed that the “Encoder complexity” numbers in Table 1 of VCEG-O14 are goals to help guide the selection of algorithmic tools in each Profile, but are not intended as decoder requirements to be associated with any given Profile and Level.

5. It was suggested that the Decoder complexity for the High-Performance Profile should be 2xBaseline (not 3xBaseline), in order to match the Decoder complexity for the Broadcast/Streaming/Storage Profile.

6. Re the Open Issue #2 (Is “no visible artifacts” the proper measure of error-resilience performance?) , the feeling was that this is not the proper measure, and that an objective measurement should be used instead.  A limit of 1 dB PSNR loss on average over the whole sequence was suggested via email.

7. Re Open Issue #4 (How should the length of each packet be specified relative to the packet loss rates for error resilience measurements?), it was suggested via email that MTUs of 100 and 1000 bytes should be used, with the limit of 1 dB PSNR loss on average over the whole sequence.

8. Re the Open Issue #5 (Should formats other than YUV 4:2:0 be considered?), there were differing opinions.

9. Re Open Issue #6c (Should there be limits on maximum motion vector range?), it was suggested that motion vectors should be limited to 1/10 of the maximum(Height, Width) for the Baseline Profile, but that this limit could be dropped for the High-Performance Profile.

10. Re Open Issue #6d (Should there be limits on maximum packet length, VBV buffer size?), the following comment was received by email:

“First, understand that packet size is something else than the number of bits in a slice, for example when data partitioning is used. So I speak about Slice Size. 

A reasonable maximum for a Slice Size could be 3 kbyte. This would allow to take advantage from Data Partitioning in environments with an MTU size of 1500 bytes, such as most IP networks. 

I don't believe that it makes sense to reduce the max Slice Size with the transmission bit rate. Yes, modem PPP links have MTU sizes of 500 bytes or less, and wireless may only have 100 bytes or so. But as soon as you go to ISDN (64 kbit/s per channel), the normal MTU size is already 1500 bytes, so that here the 3 kbyte limit would already be advisable.”

Other comments were made that should be taken into consideration:

11. For the Baseline and High-Performance Profiles (both real-time interactive Profiles), the relatively large number of Levels is not a difficulty because of the ability to do 2-way mode negotiation in real time.  But for the Broadcast/Streaming/Storage Profile, these are intended to be used for 1-way reception or playback, and there is therefore no opportunity for 2-way negotiation.  Therefore this Profile should make use of far less Levels, perhaps only 3 or 4 Levels, to improve the probability that a given decoder can decode a given bitstream.  One way to specify this, while still using a single set of Levels, is to specify that for this Profile only some subset of Levels (Levels x, y, and z only) are to be used.

12. It should be made clear that all pixel counts mentioned are luminance pixels.

13. It was proposed that the Peak Processing limit for Level 9 be increased from 55,296,000 to 62,208,000 pixels/second, to support 1080i at 30 frames/second.

14. It was suggested via email on the VCEG reflector that the “Error Limit” for no visible artifacts in the error resilient mode be changed from a random BER of 10-2 to 10-3 or even 5*10-3.

In order to acquire information that can be used to help selection of a final set of JVT codec Profiles, Table 1 (below) was generated, which categorizes expected applications into four quadrants of a Latency/Complexity matrix.

Table 1 – Quadrant Characteristics & Relevant Applications

Quadrant Name
Encoder complexity (goal only)
Decoder complexity
Latency
Applications
Error limits

Lo complexity 

Lo latency
Baseline
Baseline
Minimal
H.320 conversational, 

3GPP conv. (rtp & H.324), 

SIP conversational
10-2, 3%

Lo complexity Hi latency 
No limit
Baseline
No limit
3GPP streaming
10-2, 3%

Hi complexity

Lo latency
3xBaseline
3(2?)xBaseline
Minimal
H.320 conversational, 

SIP conversational
10-2, 3%

Hi complexity 

Hi latency
No limit
2xBaseline
No limit
Streaming (general),
Entertainment/DVD


10-2, 3%

Time was insufficient to reach conclusions on these issues; further contributions on these topics are invited.

[end]
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