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1 Introduction

H.263 is very useful for both high-delay and low-delay applications, yet is biased towards low-delay in a few places within the specification.  This proposal addresses three of these locations: 

1. Minimum coded buffer size defined in H.263 Annex B

2. Number of kept Long Term Memory (Annex U) reference frames for the Level 4 (Appendix II)

3. Absence of Annex S in toolset of Level 4.  

For #1, we believe the Annex B minimum buffer size it is too small for entertainment applications and request that it be increased by 2x.  For #2, we propose that the number of reference frames be kept to 5 or more for high-delay applications. Finally, for #3 we, again for high-delay reasons, request Annex S be included in the "Broadband IP" profile.

2 Background: high and low delay

Although H.263 was primarily targeted for teleconferencing, it has become the favored toolset for internet streaming.  The coding performance of the latest H.263 edition (version 3) makes it an excellent tool for entertainment class video over TCP/IP. 

Examples of high-delay, one-way distribution mediums include internet streaming, compact disc, and statistically multiplexed broadcasting.  Teleconferencing is strictly a two-way, low-delay application. Low delay is also a tradeoff for reduced-complexity implementations.

3 Coded Buffer size

Intra coded CIF frames with entertainment content (e.g. basketball) have demonstrated coded sizes of up to 200k bits. The minimum buffer size in Annex B is calculated as:

    B = 4 * Rmax / PCF    

For a 1.5 mbps CD or DSL channel,  this becomes (4*1.5 mbps/30Hz)  or 200 kbits.  This figure is too small to hold more than one high-end entertainment intra coded frame.  Thus the buffer will need to be emptied immediately after the last few bytes of the coded intra frame arrive in the buffer.  This creates a serious risk of buffer underflow. From our MPEG experience, the buffer should be large enough to hold at least two consecutive "natural worst case" frames, or approximately two intra frames. 

4 Number of long term reference frames

Experiments reviewed at previous meetings showed the point of diminishing returns for number of reference frames in long term memory (Annex U) at 8 to 10 frames, depending on the test sequence. The sweet spot was approximately 5 frames, and was thus selected for Level 4 in Annex II (Broadband IP Profile/Level) at the Geneva meeting in February 2000.   We believe that, for entertainment applications, the cost of extra reference frames is less important than coding efficiency (bottom line: bandwidth), and that the number of CIF reference frames fits within economic memory designs already geared for other entertainment tools such as MPEG-2 MP@ML.

In addition to a basic progressive-content coding, we would also like to see TMN-12 include a recipe for interlace content Annex U bitstreams with mixed instantaneous frame rates.  

5 Annex S

Annex S (inter VLC) is matched for the statistics of high-delay entertainment applications, yet adds little complexity for the decoder. We request that for high-delay applications, the Broadband IP Profile/Level add Annex S to the required toolset.

-- END --
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