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1. Summary

The contribution proposes proposes values for maximum bit-rate and HRD/VBV buffer size for some levels defined in the JVT committee draft. A different definition of the peak bit-rate is proposed for low-latency and high-latency applications. In low-latency applications, the peak bit-rate is equal to the peak transmission bit-rate, whereas in high-latency applications, the peak bit-rate is equal to the peak video bit-rate. 

Proposed agenda category: 2) issues previously identified for further study/verification

Keywords for agenda allocation: profiles & levels

2. Maximum Video Bit-rate

2.1 Transmission Bit-Rate versus Video Bit-Rate

Internet and mobile streaming applications are characterized by the fact that relatively much data (typically a couple of seconds) is buffered prior to decoding. Encoders can then allow instantaneous video bit-rate to fluctuate in order to achieve a stable picture quality. Consequently, the prevailing transmission/reception bit-rate of data may differ significantly from the prevailing decoding rate of data. For example, a complex scene transition may allocate remarkably more bit-rate than the average bit-rate and the transmission rate of the stream. 

Low-delay applications, such as video conferencing, are characterized in that data is decoded (nearly) as soon as it is received. Consequently, the prevailing transmission/reception bit-rate is approximately equal to the decoding bit-rate. Low-delay applications are also characterized by the fact that decoding timestamps may not be used.

Earlier standards have included the peak transmission bit-rate in the definition of levels. We have understood that the reason for specifying the peak transmission bit-rate was to limit the processing constraints of the decoder. This suits low-delay applications, where the transmission/reception bit-rate is approximately equal to the video bit-rate. However, as discussed in the paragraph above, the peak transmission bit-rate may not correspond to the peak video bit-rate especially in streaming applications. Thus, we propose level definitions based on the peak transmission bit-rate for the low-delay applications and based on the peak video bit-rate otherwise. The parameter set in use shall define whether the stream is intended for low-delay use.

There is yet another reason to use the peak video bit-rate as a level constraint: Many of today’s networks, such as the Internet, do not inherit an absolute maximum throughput per connection. Moreover, the packet-switched channels of the third generation mobile network, UMTS, can be reserved so that temporary exceeding of guaranteed connection bit-rate is allowed. Thus, there are transmission systems that allow fluctuating transmission bit-rate. Limiting the maximum transmission rate in a video standard is not practical in such transmission systems. 

The peak video bit-rate of a coded data stream is defined as the maximum of the sum of the coded size of data units whose decoding time is within any one-second window. 

The instantaneous transmission bit-rate is defined as the amount of data transmitted at once divided by the period of time until the next piece of data is transmitted. The maximum transmission bit-rate is equal to the maximum instantaneous bit-rate.

We considered that the same bit-rates for both the peak video bit-rate and the peak transmission bit-rate are sufficient for level definitions. Thus, no distinction between the two definitions of peak bit-rates is made in the level definitions. In order to let the receiving decoder know, which definition of the peak bit-rate was used, we propose that an appropriate indication is inserted in the parameter set structure. We call this indication as the buffering mode indication. It can have two values: low-delay mode where the peak transmission bit-rate is valid, and normal mode where the peak video bit-rate is valid in the level definitions.

2.2 Proposed Levels

As we do not think that we have enough expertise to design the levels above “mobile” bit-rates, we only propose the first three levels. The peak bit-rates are selected using a bit-rate that is from twice bigger than the bit-rate of the previous level. 

	Level number
	Peak Bit-Rate
(bits/second)

	1
	64,000

	1.1
	128,000

	1.2
	256,000


Open issue: The maximum number of active parameter sets should be limited according to the level in use. We did not have enough insight into the issue to propose appropriate maximum values, though.

3. Buffer Size

The size of the VBV buffer for MPEG-4 Visual Simple Profile Level 1, 20480 bytes, was used as a basis of the memory requirements of the pre-decoder buffer in level 1. The pre-decoder buffer size for other primary target picture sizes was selected to be linearly proportional to the proposed maximum bit-rate.

	Level number
	HRD/VBV Buffer Size

	1
	20,480

	1.1
	40,960

	1.2
	81,920


A streaming profile is proposed in JVT-D085. Buffer sizes larger than the default ones could be used in streaming

· to enable larger video bit-rate variation and obtain more stable image quality, and

· to enable sending data in advance of its needed time. Critical data (e.g., some I-frames) could be sent early using an ARQ scheme to make sure it arrives before it is needed. Alternatively, some data can be pre-delivered to smooth over fluctuations in the bit rate needed to code the video to a given fidelity. See the related document on NAL unit order (JVT-D093) for further details.
We propose that the proposed streaming profile would have HRD/VBV buffers that are double the size of the buffers for other profiles.
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