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We request that the following requirements for the Joint Video Project be considered to the JVT targeted goals. 
Proposed Requirements

It is stated in the JVT requirements document[1] that JVT Codecs shall achieve 50% or greater bit rate savings over H.263v2 (with Annexes DFIJ&T) or MPEG-4 Advanced Simple Profile at all bit rates. To achieve this goal, we may use CABAC[2] that is expected to attain 10% improvement to UVLC in entropy coding. Here we have two concerns: (1) its feasibility in small mobile devices that require low-power consumption (with a considerably low LSI clock frequency) and (2) coding efficiency degradation sacrificed by generality of Unified Binarization Scheme[3]. 

1. Requirements on arithmetic coding core:


1.1 Coding efficiency shall be as high as possible and at least comparable to the current 
test model. 

1.2 The average processing time per symbol shall be as small as possible.

1.2 The size and the number of registers shall be as small as possible.

1.3 The delay in the encoder shall be bounded.
2. Requirements on context modeling:


2.1 Context design shall be flexible such as to satisfy the high coding efficiency 

requirement.

2.2 Binarization shall be designed such as to minimize the number of binary arithmetic 
coding operations.

Discussion

With regard to implementation, adaptive arithmetic coding like CABAC has a drawback in that the decoding process must be serialized, that is, it can not be pipelined or parallelized. The decoding process thus requires high-frequency systems LSIs if implemented in a non-PC environment. For small mobile appliances in particular, low power consumption is essential.  We thus request JVT to consider light-weight implementations while retaining maximal coding efficiency.

With regard to the context design requirement, the unified binarization scheme which was proposed in [3] provides a single binarization scheme. That is in good accordance with the current UVLC design as far as context-modeling is singleton. In other words, the unified binarization is a better way to encode a generic integer value with one-state or two-state context. To achieve higher coding efficiency however, creating more contexts may be needed.  Generality of binarization sometimes prevents the design of a specific context-sensitive binarization such as MB_type context modeling.   

Below we show a comparison between two CABAC results, namely VCEG-018 (unified binarization) and VCEG-023 (dedicated binarization).

Table 1.  Performance Comparison between Unified binarization and Specific binarization for coding MB prediction m
odes in CABAC (foreman).

	VCEG-O18
	(unified binarization)
	
	
	
	

	QP
	PSNR
	all_bit
	
	mode_bit
	

	2
	46.43
	4672904
	
	31090
	

	6
	43.24
	2896592
	
	33375
	

	10
	40.18
	1750808
	
	33163
	

	14
	37.28
	1009728
	
	31798
	

	16
	35.98
	772584
	
	30871
	

	20
	33.46
	451176
	
	28018
	

	24
	31.1
	270688
	
	25069
	

	28
	28.74
	173640
	
	23261
	

	
	
	
	
	
	

	VCEG-O23
	(dedicated binarization)
	
	
	
	

	QP
	PSNR
	all_bit
	
	mode_bit
	

	2
	46.43
	4666968
	-0.13%
	25074
	-19.35%

	6
	43.24
	2892456
	-0.14%
	29137
	-12.70%

	10
	40.18
	1748376
	-0.14%
	30663
	-7.54%

	14
	37.28
	1008960
	-0.08%
	30827
	-3.05%

	16
	35.98
	771984
	-0.08%
	30199
	-2.18%

	20
	33.46
	451008
	-0.04%
	27875
	-0.51%

	24
	31.1
	270312
	-0.14%
	24885
	-0.73%

	28
	28.74
	172952
	-0.40%
	22606
	-2.82%


As a matter of course, the dedicated binarization with sophisticated context design outperforms the unified binarization, with which a context design is restricted to the structure of binary bins. The bit-saving in mode bits are up to 20%. We thus request JVT to consider the co-habitation of two binarization schemes: one for generic integer values and the other for symbol sets consisting of a limited number of symbols (e.g., MB modes). 

IPR Policy

We argue 2.2. See attached policy statement.
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JVT Rapporteur Gary Sullivan, Microsoft Corp., One Microsoft Way, Bldg. 9, Redmond WA 98052-6399, USA


Email (preferred): Gary.Sullivan@itu.int  Fax: +1 425 706 7329 (+1 425 70MSFAX)

This form provides the ITU-T | ISO/IEC Joint Video Coding Experts Group (JVT) with information about the patent status of techniques used in or proposed for incorporation in a Recommendation | Standard.  JVT requires that all technical contributions be accompanied with this form. Anyone with knowledge of any patent affecting the use of JVT work, of their own or of any other entity (“third parties”), is strongly encouraged to submit this form as well.

This information will be maintained in a “living list” by JVT during the progress of their work, on a best effort basis.  If a given technical proposal is not incorporated in a Recommendation | Standard, the relevant patent information will be removed from the “living list”.  The intent is that the JVT experts should know in advance of any patent issues with particular proposals or techniques, so that these may be addressed well before final approval.

This is not a binding legal document; it is provided to JVT for information only, on a best effort, good faith basis.  Please submit corrected or updated forms if your knowledge or situation changes.

This form is not a substitute for the ITU ISO IEC Patent Statement and Licensing Declaration, which should be submitted by Patent Holders to the ITU TSB Director and ISO Secretary General before final approval.
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	2.0
The submitter is not aware of having any granted, pending, or planned patents associated with the technical content of the Recommendation | Standard or Contribution.

or,

	The submitter (Patent Holder) has granted, pending, or planned patents associated with the technical content of the Recommendation | Standard or Contribution.  In which case,
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	2.1 The Patent Holder is prepared to grant – on the basis of reciprocity for the above Recommendation | Standard – a free license to an unrestricted number of applicants on a worldwide, non-discriminatory basis to manufacture, use and/or sell implementations of the above Recommendation | Standard.
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	2.2
The Patent Holder is prepared to grant – on the basis of reciprocity for the above Recommendation | Standard – a license to an unrestricted number of applicants on a worldwide, non-discriminatory basis and on reasonable terms and conditions to manufacture, use and/ or sell implementations of the above Recommendation | Standard.


Such negotiations are left to the parties concerned and are performed outside the ITU | ISO/IEC.
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The same as box 2.2 above, but in addition the Patent Holder is prepared to grant a “royalty-free” license to anyone on condition that all other patent holders do the same.
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	2.3
The Patent Holder is unwilling to grant licenses according to the provisions of either 2.1, 2.2, or 2.2.1 above.  In this case, the following information must be provided as part of this declaration:

· patent registration/application number;
· an indication of which portions of the Recommendation | Standard are affected.
· a description of the patent claims covering the Recommendation | Standard;

	In the case of any box other than 2.0 above, please provide the following:

	Patent number(s)/status
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	S.Adachi, S.Kato, M.Kobayashi, and M.Etoh
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