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1 Introduction

This contribution proposes specifics for the JVT codec Baseline Profile, and a Broadcast/Streaming/Storage Profile, following the model agreed in JVT-B108 (“Profile and Levels Framework”) from the Geneva meeting.  

We also describe the rationale for not including a “High Performance” (conversational) Profile as envisioned in JVT-B108.

The contributing organizations hereby state their good-faith commitment to implement and deploy the Baseline Profile, should it be incorporated into the final JVT codec in this form.

The contributors do not commit to implementation of the Broadcast/Streaming/Storage Profile, as that is outside the scope of our current interests.  This Profile is offered as a starting point for interested organizations.

2
Summary

For each Profile, decoders shall support all features in the JVT codec, with the exception and limits shown in Table 1 below.  (All paragraph number references are to JVT-B118r7.)
Table 1 – Decoder Support Requirements 

	
	Baseline
	Broadcast/Streaming/Storage

	1/8 sample Motion Comp. (9.2.1.2)
	No
	No

	CABAC (10) [note 1]
	No
	No

	MH picture references to future (11) (was called “B pictures”)
	No
	Yes

	MH picture references to past (11) (was called “B pictures”)
	No
	Yes

	SP pictures (12)
	No
	Yes

	Mixing Inter/Intra in MB (8.4.2)
	No
	No

	Allow QP values < 0 (9.3.3)
	No
	Yes

	# of Multiple Reference Frames
	5
	5

	Chrominance Format Support
	4:2:0
	4:2:0


Note 1: This is based on the anticipation that non-CABAC and CABAC will be close in performance, and that the relative complexity remains similar to what it was at the Geneva meeting.
The Level system defined in JVT-B108 section 3 (and only section 3) is used for all Profiles.  (Note that the Level definitions in JVT-B108 assume 4:2:0 chrominance format; if 4:2:2 or 4:4:4 is supported in the JVT codec, the Level definitions will require adjustment.)

We propose the following resolutions to “Open Issues” in JVT-B108, to apply to all Profiles:

a) What minimum vector block size (e.g. >=8x8 for baseline) should be specified for each Profile?  For each Level?  ANSWER: No minimum. All vector block sizes shall be supported. 

b) For each Profile, what restrictions, if any, should there be on the maximum vector range inside the picture?  Should this vary for each Profile?  ANSWER: There should be no restrictions (this involves little or no burden on the decoder).

3
Rationale

3.1
Baseline Profile

Per JVT-B108, the Baseline profile is intended as a widely-used, high-performing codec.

It is low complexity and low latency, and at least minimally supports all expected applications, including real-time encoding, so that it can be used as a general-purpose codec and common mode for full interoperability.

The Baseline is proposed to include everything in the current JVT draft except:

Table 2 – Rationale for Baseline Profile Requirements 

	Feature
	Baseline
	Rationale

	1/8 sample Motion Comp. (9.2.1.2)
	No
	Gain/Complexity ratio too small.

	CABAC (10)
	No
	Gain/Complexity ratio too small.

	MH picture references to future (11) 

(previously called “B pictures”)
	No
	Adds latency, unacceptable for real-time conversational applications.

	MH picture references to past (11) 
	No
	Gain/Complexity ratio too small.

	SP pictures (12)
	No
	Adds complexity, features not needed for most applications 

	Mixing Inter/Intra in MB (8.4.3)
	No
	Would likely cause instruction cache misses in decoders, increasing hardware requirements.

	Allow QP values < 0 (9.3.3)
	No
	Costs 3-5% extra cycles, complexity not justified for most applications

	# of Multiple Reference Frames
	5
	5 frames, of size up to the maximum Picture Size for each Level supported, permits excellent compression with moderate memory requirements.

	Chrominance Format Support
	4:2:0
	Appropriate for natural video scenes.


We note the Santa Barbara meeting report (VCEG-NT1r4.doc, section 2.18) said: “Baseline likely to contain everything currently in TML but 1/8-pel, CABAC, SP frames, B frames”.  We concur that these features should not be included in the Baseline.

3.2
Broadcast/Streaming/Storage Profile

Per JVT-B108, this supports applications in which latency is unbounded, and it is assumed that  encoding complexity can rise without limit in non-real-time encoders. (Note that real-time encoding is also supported, since encoders may choose to not use some of the more complex tools.) Decoding complexity is modest (to enable real-time playback), yet sufficient to allow decoding of the most complex encoder features and have high coding gain.

The Broadcast/Streaming/Storage Profile differs from the Baseline Profile per Table 3.

Table 3 – Rationale for Broadcast/Streaming/Storage Profile Requirements 

	Feature
	Baseline
	Bro/Str/Sto
	Rationale

	1/8 sample Motion Comp. (9.2.1.2)
	No
	No
	Too complex for real-time decoder.

	CABAC (10)
	No
	No
	Too complex for real-time decoder.

	MH picture references to future (11) (was called “B pictures”)
	No
	Yes
	Improved performance; latency is not a factor for broadcast/streaming/storage applications.

	MH picture references to past (11) (was called “B pictures”)
	No
	Yes
	Improved performance, moderate additional complexity.

	SP pictures (12)
	No
	Yes
	Supports splicing, random access, “trick modes” (fast-forward, etc.).

	Mixing Inter/Intra in MB (8.4.2)
	No
	No
	Would likely cause instruction cache misses in decoders, increasing decoder hardware requirements.

	Allow QP values < 0 (9.3.3)
	No
	Yes
	Support highest quality video.

	# of Multiple Reference Frames
	5
	5
	5 frames, of size up to the maximum Picture Size for each Level supported, permits excellent compression with moderate memory requirements.

	Chrominance Format Support
	4:2:0
	4:2:0
	Appropriate for natural video scenes


3.3
Why is there no High-Performance (conversational) Profile?

When preparing this proposal, the contributors originally planned to also propose, per JVT-B108, a  “High Performance” Profile for real-time conversational use.  This was to be high-complexity and low latency, and meant to support real-time conversational applications where considerably more codec complexity is acceptable to achieve improved compression performance.  

After careful consideration of the features desirable in such a Profile, and the most effective use of limited cycles even in a High-Performance application, we decided that this Profile should differ from the Baseline Profile as shown in Table 4 below.

Table 4 – Rejected idea: Baseline vs. High-Performance Profile

	Feature
	Baseline
	Hi-Perf. Conv.
	Rationale

	1/8 sample Motion Comp. (9.2.1.2)
	No
	No
	Gain/Complexity ratio too small.

	CABAC (10)
	No
	No
	Gain/Complexity ratio too small.

	MH picture references to future (11) (was called “B pictures”)
	No
	No
	Adds latency, unacceptable for real-time conversational applications.

	MH picture references to past (11) (was called “B pictures”)
	No
	Yes
	Moderate additional complexity, but no additional latency.

	SP pictures (12)
	No
	No
	Adds complexity, features not needed for conversational apps.

	Mixing Inter/Intra in MB (8.4.2)
	No
	No
	Would likely cause instruction cache misses in decoders, increasing hardware requirements.

	Allow QP values < 0 (9.3.3)
	No
	No
	Costs 3-5% extra cycles, complexity not justified for most applications

	# of Multiple Reference Frames
	3
	5
	5 frames, of size up to the maximum Picture Size for each Level supported, improves compression at some increase in memory requirements.

	Chrominance Format Support
	4:2:0
	4:2:0
	Appropriate for natural video scenes


As can be seen from Table 4, the High-Performance conversational Profile differed from the Baseline only in:

· Supporting MH picture references to past frames

· Increasing the number of Multiple Reference Frames from 3 to 5

These changes seemed quite minor, and likely to result in only a small change in overall performance.  Considering the principles in JVT-B108 that:

1. “There should be as few Profiles (interoperability points) as possible; they should be significantly different from each other, even at the expense of some optimization for particular applications.” (JVT-B108 section 1, item 1)

2. “Profiles should be defined only when their requirements are well-understood, and not in anticipation of “what if” scenarios. We can always add more Profiles later if necessary.” (JVT-B108 section 1, item 4) 

We therefore decided to combine the Baseline and High Performance Profiles into the Baseline, retaining only the 5 Multiple Reference Frames, but dropping the support for MH references to past frames.  This is a conscious compromise made in the interest of maximizing interoperability by reducing the number of Profiles.

Theoretically, a “High Performance” conversational Profile could be defined that differed more greatly from the Baseline, for example by supporting 1/8 pel MC, CABAC, mixing Inter/Intra in MBs, and QP values < 0, but we do not believe that such a Profile would be worth implementing in real systems today or in the near future, given the alternative uses for additional cycles.  Proposing such a Profile in the current environment would violate principle #2 above. 

5
Maximum Bytes per Macroblock

We agree with the proposals made on the JVT reflectors (around 2002-04-11) that there should be upper limits on the number of bytes per coded macroblock, such that macroblocks shall not be coded in more bytes than it would require to transmit them uncompressed.  Table 5 below presents these limits.  We propose that these are not Profile-dependent values, but should be fixed in the body of the JVT standard, for use in all Profiles.

Table 5 – Maximum Bytes per Coded Macroblock

	Chrominance Format
	Maximum bytes per macroblock

	4:2:0
	384

	4:2:2
	512

	4:4:4
	768


[end]
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Joint Video Coding Experts Group - Patent Disclosure Form
(Typically one per contribution and one per Standard | Recommendation)

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.
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	Organization name
	Polycom, Inc.

100 Minuteman Road

Andover, MA 01810  USA
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10587 Berlin
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	Contact person
	Dave Lindbergh, Tom-Ivar Johansen, Stephan Wenger
	

	Telephone
	See contribution header
	

	Fax
	See contribution header
	

	Email
	See contribution header
	

	Place and date of submission
	3rd JVT Meeting, Fairfax VA USA, May 2002
	

	Relevant Recommendation | Standard and, if applicable, Contribution:

	Name (ex: “JVT”)
	JVT standard (aka H.26L)
	

	Title
	JVT Profiles Proposal
	

	Contribution number
	JVT-C026
	

	
	
	


(Form continues on next page)

	Disclosure information – Submitting Organization/Person  (choose one box)

	
	

	X
	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.

	
	

	[image: image6.wmf]
	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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Third party patent information – fill in based on your best knowledge of relevant patents granted, pending, or planned by other people or by organizations other than your own.

	Disclosure information – Third Party Patents (choose one box)
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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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