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1. Introduction

A proposal is made to define the Baseline Profile in JVT with the aim of unifying the video conferencing, digital TV (including broadcasting of entertainment video, video-on-demand and personal video recording types of applications) and streaming video worlds under the same profile. In the past, MPEG has focused on defining different profiles for these worlds. However, with the advancement in technology and cost effectiveness of new technology, it is proposed that there is no need to define separate profiles for the applications in those classes. 

2. Definition of video coding tools for the Baseline profile
The video coding tools to be included in this profile are suggested in the following table:

Table 1. Baseline Profile Tools
	Video Tools
	Included in Baseline Profile
	Restrictions in Baseline Profile

	I-picture
	X
	

	P-picture
	X
	

	B-picture
	X
	Not used as reference

	SP-picture
	X
	

	Motion vector block sizes 
	X
	All, 16x16 to 4x4. Some restriction on number of 4x4 vectors maybe placed (TBD).

	Multiple Reference frames
	X
	Maximum 5 for both P and B pictures (this implies 1 future reference frame in B and maximum of 4 past frames) for CIF or lower resolution. Maximum 3 for both P and B for HHR and higher resolution.

	16 bit transform and quantization
	X
	

	1/4 pel motion vector resolution 
	X
	

	Interlace Coding Tools – Adaptive field/frame at picture level
	X
	For levels supporting interlace video

	Intra Predictions Modes
	X
	All supported

	VLC 
	X
	TBD 

	CABAC
	X
	If new VLC approaches, to be discussed in May, provide similar gain as CABAC then it should be dropped

	Startcodes (in Network Adaptation Enabling Layer)
	X
	

	Loop filter 
	X
	Allow option in the Picture layer to flag that Loop filter is switched off.

	Data Partitioning
	X
	Restrictions - TBD

	Motion vector restriction 
	X
	See restrictions in Table 2

	Chroma resolution
	4:2:0
	Sampling structure – as defined in Section 6.1

	Number of bits per Luma and Chroma component
	8
	

	Quantization
	
	Fixed and same for Luma and Chroma


3. Definition of Levels for Baseline Profile

Within the Baseline Profile, levels are defined as in Table 2.  

 Table 2. Baseline Profile Levels
	Level
	Maximum Bitrate
	Maximum Total Pixels per Second
	Maximum Number of Pixels per picture
	Typical Picture Size
	Typical frame rate

(fps)
	Maximum vector range horizontal and vertical
	Minimum

HRD Buffer Size in decoder (units of 1K bits)

	1
	64 kbps
	380,160
	25,344
	176x144
	15
	[-16, 15.75]
	64

	2
	384 kbps
	1,520,640
	101,376
	352x288
	15
	[-32, 31.75]
	384

	3
	1 Mbps
	3,041,280
	101,376
	352x288
	30
	[-32, 31.75]
	1,000

	4
	3 Mbps
	6,082,560
	202,752
	352x576
	30 (60i)
	[-32, 31.75]
	3,000

	5
	6 Mbps
	12,441,600
	414,720
	720x576
	30 (60i)
	[-128, 127.75]
	6,000

	6
	18 Mbps
	62,668,800
	2,097,152
	1280x720

1920x1080

2048x1024
	60

30 (60i)

24
	[-256, 255.75]
	18,000


Comments: 
- 1920x1080 picture needs to be compressed as 1920x1088. Therefore, maximum number of pixels per sec in Level 6 = 1920x1088x30.

-  Limit the maximum aspect ratio (Horizontal size / Vertical size) to 4:1.

-  60i implies 60 fields per sec of interlaced video.

-  In the field picture, the maximum vector range is in units of field lines for vertical dimension.

-  It may also be acceptable to have no maximum motion vector range (constrained by the picture size). TBD.

-  HRD buffer (what used to be called VBV in MPEG-2) size is the maximum size that an encoder can assume and is the minimum size that decoder must have.

4. Discussion

In this profile the use of B-frames is allowed. An encoder used for the video conferencing applications can choose to not use the B-frames to have low delay. In the past this type of approach may have put unnecessary cost burden on the decoders as the B-frames required more memory and the cost of memory was high in comparison to the rest of the system’s cost. However, in JVT multiple reference frames are already used for prediction in P-frames. Proposal here keeps the total number of frames, used as reference, the same for both P and B frames.  Incremental cost to support B-frames now is related to mainly the logic or the software code to implement B-frame decoding. Considering the benefit of achieving wider interoperability with other applications, this is considered to be a good compromise. 

Up to maximum of 5 frames are allowed to be used as reference for CIF or lower resolution pictures. Many of the systems already have large memory for different reasons (e.g. to support OS, Graphics etc). Considering that the cost of memory has gone down significantly in last decade and is continuing to go down at a fast pace, incremental cost of supporting 5 frames for CIF or lower resolution pictures is considered to be small in comparison to the rest of the system’s cost. Similarly, maximum of 3 frames is a good compromise between cost and quality for HHR (Level 4) and higher resolution picture sizes.

The use of Data Partitioning mode is allowed. This feature may not be very useful in some digital TV applications; however, this mode is expected to be implemented at higher level in a decoder and is likely to be implemented in software. Therefore, in attempt to unify different applications under one umbrella, that overhead is not considered to be unreasonably high. For similar reasons, SP frames, that are more useful in Streaming Video applications, are also included. 

There is no restriction on the Slice Type. For error resilience purposes encoder can choose to limit the slice types such that they are independently coded.

Horizontal number of pixels in Level 5 is increased to 720 from 704 in [1] to be compatible with MPEG-2 format.

A higher Level decoder in Baseline Profile must be able to decode the bit stream compliant with a lower level in the profile.

Levels of this profile extend all the way up to HDTV. As the current applications (e.g. D-Cinema, Production and Post Production) requiring levels above HDTV will also require 4:2:2 and possibly 4:4:4 Chroma resolution, they are not included in this profile.

It may also be acceptable to have unconstrained maximum motion vector range (constrained by the picture size).

MPEG-2 limits the maximum number of bits in a Macroblock to be 4608 in 4:2:0 format and two Macroblocks per row are allowed to exceed that limit. It is not clear at this stage if such a limit is needed or not. The 4:2:2 Profile in MPEG-2 leaves maximum number of bits in a Macroblock unconstrained.

References:

[1] Dave Lindbergh and Ajay Luthra, “Profile and levels framework”, JVT-B108, Feb. 2002.
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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.

	Submitting Organization or Person:

	Organization name
	Motorola
	

	Mailing address
	6420 Sequence Dr, San Diego, CA 92121
	

	Country
	USA
	

	Contact person
	Ajay Luthra
	

	Telephone
	+1 858 404 3470
	

	Fax
	
	

	Email
	aluthra@motorola.com
	

	Place and date of submission
	May 1, 2002
	

	Relevant Recommendation | Standard and, if applicable, Contribution:

	Name (ex: “JVT”)
	JVT
	

	Title
	Baseline Profile for JVT Coding Standard
	

	Contribution number
	JVT-C113
	

	
	
	


(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 this 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)




(form continues on next page)

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.



	For box 3.2, please provide as much information as is known (provide attachments if more space needed) - JVT will attempt to contact third parties to obtain more information:



	3rd party name(s)
	
	

	Mailing address
	
	

	Country
	
	

	Contact person
	
	

	Telephone
	
	

	Fax
	
	

	Email
	
	

	Patent number/status
	
	

	Inventor/Assignee
	
	

	Relevance to JVT
	
	

	
	
	


	Any other comments or remarks:




