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Summary

We propose adding a new level between levels 1.1 and 1.2 specified in Annex A of the draft standard (JVT-D146d37). The new level corresponds to Level 30 of H.263 and Level 3 of MPEG-4 Part 2. We also propose raising the processing rate requirement of level 1.2 so that it corresponds to 30 Hz CIF.

Proposal

The JVT coding standard is a good candidate for the upcoming release of 3GPP multimedia service specifications for mobile terminals and networks. The applications specified in 3GPP are covered to a major extent by the proposed levels 1, 1.1, and 1.2. For convenience, the level limits proposed in Table A-1 of the draft JVT standard are reprinted below:

	Level #
	Max Sample Processing Rate (MB/s)
	Max Picture Size (MBs)
	Decoded picture buffer memory (1024 bytes)
	Max 
Video
Bitrate (1000 bits/sec)
	Max
CPB 
Size
(bits)
	Horizontal MV Range 
(full samples)
	Vertical MV Range 
(full samples)
	Minimum luma Bi-predictive block size 

	1
	1 485
	99
	148.5
	64
	175 000
	[-2048, 2047.75]
	[-64,+63.75]
	8x8

	1.1
	2 970
	396
	891.0
	128
	325 000
	[-2048, 2047.75]
	[-128,+127.75]
	8x8

	1.2
	5 940
	396
	891.0
	768
	2 000 000
	[-2048, 2047.75]
	[-128,+127.75]
	8x8


We expect that Level 1 would be used in the first 3GPP conversational and streaming implementations supporting H.264 / MPEG-4 AVC. Moreover, 64 000 bits/sec at 15 frames per second and QCIF picture size (99 macroblocks/picture) has been considered as the baseline for earlier video coding standards in 3GPP multimedia specifications. Furthermore, it seems to be possible to implement Level 1 compliant decoders with relatively low-power general-purpose processors. These expectations and facts make Level 1 as a reasonable interoperability point between mobile devices.

We expect that Level 1.1 will be used often to achieve a higher frame rate and/or picture quality in devices having a screen suitable for displaying QCIF-size pictures. Level 1.1 can also be used in devices that support a larger picture size. The bitrate of Level 1.1 is suitable for the expected 3G mobile networks and the cost for such bitrate is probably reasonable for end-users. The implementation cost of Level 1.1 will probably be acceptable at least in “high-end” mobile terminals. Thus, Level 1.1 is a reasonable advanced interoperability point in 3GPP applications.

We note that there is a relatively big gap in the maximum video bitrate between Level 1.1 (128 000 bits/sec) and Level 1.2 (768 000 bits/sec). Bitrates higher than 128 000 bits/sec may be desirable in some 3GPP services, such as multimedia messaging. However, the cost of required processing and memory access speed in Level 1.2 may be too high for most hardware platforms. Moreover, due to cost and availability of radio resources, the use of channels of about 768 000 bits/sec will probably be uncommon. Thus, we request addition of an intermediate level, which is marked as Level 1.2 in the table below. We also propose that the sample processing rate of Levels 1.2 and 1.3 would correspond to 30-Hz CIF instead of 15-Hz CIF. We further note that the proposed new Level 1.2 is equivalent with H.263 Level 30 and MPEG-4 Part 2 Level 3. The proposed modifications are highlighted with yellow background in the table below.

	Level #
	Max Sample Processing Rate (MB/s)
	Max Picture Size (MBs)
	Decoded picture buffer memory (1024 bytes)
	Max 
Video
Bitrate (1000 bits/sec)
	Max
CPB 
Size
(bits)
	Horizontal MV Range 
(full samples)
	Vertical MV Range 
(full samples)
	Minimum luma Bi-predictive block size 

	1
	1 485
	99
	148.5
	64
	175 000
	[-2048, 2047.75]
	[-64,+63.75]
	8x8

	1.1
	2 970
	396
	891.0
	128
	325 000
	[-2048, 2047.75]
	[-128,+127.75]
	8x8

	1.2
	11 880
	396
	891.0
	384
	1 000 000
	[-2048, 2047.75]
	[-128,+127.75]
	8x8

	1.3
	11 880
	396
	891.0
	768
	2 000 000
	[-2048, 2047.75]
	[-128,+127.75]
	8x8
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Please send to:

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.

	Submitting Organization or Person:

	Organization name
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	Country
	
	

	Contact person
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	Fax
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	Place and date of submission
	
	

	Relevant Recommendation | Standard and, if applicable, Contribution:

	Name (ex: “JVT”)
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	Title
	Levels for Mobile Applications
	

	Contribution number
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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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	2.2.1
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
	
	

	Inventor(s)/Assignee(s)
	
	

	Relevance to JVT
	
	

	Any other remarks:
	
	

	(please provide attachments if more space is needed)
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	3.1
The submitter is not aware of any granted, pending, or planned patents held by third parties associated with the technical content of the Recommendation | Standard or Contribution.
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	3.2
The submitter believes third parties may have granted, pending, or planned patents associated with the technical content of the Recommendation | Standard or Contribution.
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