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Background

For video on mobile phones it is desirable to support low resolutions (QCIF) mainly due to limitations on display area, but also due to constraints on the amount of fast memory.

Currently only level 1 is restricted to QCIF, or more precisely, frame sizes up to 99 macroblocks. It supports maximum 64 kbps and 15 Hz for QCIF. However, higher bitrates would be useful, in particular at peaks. A 15 Hz QCIF sports clip at reasonable quality may well have peaks above 64 kbps. (Note that the maximum bitrate constrains the bitrate for any one-second interval.)

The option for higher bitrates is level 1.1, which allows 128 kbps and QCIF at 30 Hz. However, this level also supports CIF at 7.5 Hz and requires six-fold increase of decoded picture buffer memory size - 891 KB versus 148.5 KB. For mobile phones and other small devices targeting low-resolution video, this memory requirement will be expensive and unnecessary.

Proposal

In order to better support low-resolution video, we propose to:

1. increase the bitrates for levels 1 and 1.1. These bitrates are disproportionately low today. Levels 1 and 1.1 support an average of 43 bits per macroblock, whereas higher levels can have up to 202 bits per macroblock.

2. introduce a new level between the current levels 1 and 1.1 constrained to 99 macroblocks with the same decoded picture buffer size as for level 1 (148.5 KB, i.e. 4 pictures). 

This way, there will be two levels for QCIF and three for CIF (instead of one for QCIF and three for CIF). The bitrates will also be evenly distributed (doubled for each higher level).

See the tables below for details on the proposed levels. Changes are marked with yellow.

Current lowest levels:

	Level #
	Max Sample Processing Rate (MB/s)
	Max Frame Size MaxFS (MBs)
	Decoded picture buffer memory MaxKB (1024 bytes)
	Max Video
Bitrate (1000 bits/sec)
	Max CPB Size
(1000 bits)
	Vertical MV Range 
(full samples)

	1
	1 485
	99
	148.5
	64
	175
	[-64,+63.75]

	1.1
	2 970
	396
	891.0
	128
	325
	[-128,+127.75]

	1.2
	5 940
	396
	891.0
	768
	2 000
	[-128,+127.75]

	2
	11 880
	396
	891.0
	2 000
	2 000
	[-128,+127.75]


Proposed lowest levels (after re-numbering):

	Level #
	Max Sample Processing Rate (MB/s)
	Max Frame Size MaxFS (MBs)
	Decoded picture buffer memory MaxKB (1024 bytes)
	Max Video
Bitrate (1000 bits/sec)
	Max CPB Size
(1000 bits)
	Vertical MV Range 
(full samples)

	1
	1 485
	99
	148.5
	96
	250
	[-64,+63.75]

	1.1
	2 970
	99
	148.5
	192
	500
	[-64,+63.75]

	1.2
	5 940
	396
	891.0
	384
	1000
	[-128,+127.75]

	1.3
	5 940
	396
	891.0
	768
	2 000
	[-128,+127.75]

	2
	11 880
	396
	891.0
	2 000
	2 000
	[-128,+127.75]


Average number of bits per macroblock at maximum bitrate and processing rate 
(after re-numbering of levels):

	Level #
	bits/MB (current)
	bits/MB (proposed)

	1
	43
	65

	1.1
	-
	65

	1.2
	43
	65

	1.3
	129
	129

	2
	168
	168

	2.1
	202
	202
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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
	Telefonaktiebolaget L M Ericsson
	

	Mailing address
	Telefonvägen 30

126 25 Stockholm
	

	Country
	Sweden
	

	Contact person
	Måns Ekelöf, Vice President
	

	Telephone
	+46 8 7195921
	

	Fax
	+46 8 719 1112
	

	Email
	Mans.Ekelof@lme.ericsson.se
	

	Place and date of submission
	Stockholm, 2002-11-30
	

	Relevant Recommendation | Standard and, if applicable, Contribution:

	Name (ex: “JVT”)
	JVT
	

	Title
	Levels for Low-Resolution Mobile Video
	

	Contribution number
	JVT-F070
	

	
	
	


(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.
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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)

	
	

	X
	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:
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