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1 Overview

CVLC is a method of coding transform coefficients.  It replaces the UVLC coding of transform coefficients (Tcoeff) for luma as well as chroma.  All other elements are identical to the description of UVLC coding.

The motivation for using CVLC can be summarized in the following way:

· Highly context adaptive coding result in very good coding efficiency over the whole quality range of the standard.

· Zig-zag scanning is still used.  Separation of the coding of Run and Level allows for better adaptivity and thereby better coding efficiency.

· Separation of Run and Level also result in low complexity with low demand on memory.

The following coding elements are used to replace the Tcoeff elements of the UVLC coding method:

1. If there are non-zero coefficients, it is typically observed that there is a string of coefficients at the highest frequencies that are (1.  Hence, a common parameter Num-Trail is used that contains the number of coefficients as well as the number of "Trailing 1s" (from now referred to as T1s).  For T1s only the sign has to be coded.

2. For coefficients other than the T1s, Level information is coded.  Since this is a one dimensional parameter, coding is simplified and well structured VLCs are used.

3. Lastly, the Run information is coded.  Since the number of coefficients is already known, this sets a limit to the Run, which is used for additional compression.  Run is split into Total-run for all coefficients and Run before each non-zero coefficient.  

Zig-zag scanning is used, but in the transmission of coefficient data, both levels and runs, the scanning is done in reverse order.  Therefore, in the Level information, the signs of T1s appear first (in reverse order), then the Level information of the last coefficient where this is needed, and so on.  Run information is coded similarly.  First Total number of zeros in Runs is coded, followed by Run before the last nonzero coefficient, and so on.

Coding flow

Luma: 

{ [ NumTrail →  SignTrail →  Levels(16) →  TotalZeros →  Runs ] * 4  } * 4

Chroma DC:  

[  NumTrail →  SignTrail →  Levels(4) →  TotalZeros →  Runs ] * 2

Chroma AC: 

{ [ NumTrail →  SignTrail →  Levels(15) →  TotalZeros →  Runs ] * 4 } * 2  } 

Intra 16x16 DC: 

NumTrail →  SignTrail →  Levels(16) →  TotalZeros →  Runs
Intra 16x16 AC: 

[ NumTrail →  SignTrail →  Levels(15) →  TotalZeros →  Runs ] * 16 (4x4 blocks)

2 Num-Trail

Three luma and one chroma DC VLC tables are used for combined coding of number of coefficients and T1s, i.e. one codeword to signal both parameters.  VLCs are listed in the tables below.  T1s is clipped to 3.  Any remaining trailing 1s are coded as normal levels.


Table 1: Num-VLC0

	NumCoef\T1s
	0
	1
	2
	3

	0
	1                
	-
	-
	-

	1
	000011           
	01                
	-
	-

	2
	00000111         
	0001001           
	001                 
	-

	3
	000001001        
	00000110          
	0001000             
	00011              

	4
	000001000        
	000001011         
	000000101           
	000010             

	5
	0000000111       
	000001010         
	000000100           
	0001011            

	6
	00000000111      
	0000000110        
	0000001101          
	00010101           

	7
	000000001001     
	00000000110       
	0000001100          
	00010100           

	8
	000000001000     
	00000001001       
	000000001010        
	000000111          

	9
	0000000000111    
	000000001011      
	000000000101        
	0000000101         

	10
	0000000000110    
	0000000001101     
	0000000001111       
	00000001000        

	11
	00000000000011   
	0000000001100     
	0000000001110       
	000000000100       

	12
	00000000000010   
	00000000000100    
	00000000000110      
	0000000000101      

	13
	00000000000101   
	00000000000111    
	000000000010001     
	00000000001001     

	14
	000000000000011  
	000000000000010   
	000000000010000     
	0000000000000011   

	15
	00000000000000001
	00000000000000011 
	00000000000000010   
	00000000000000101  

	16
	00000000000000000
	000000000000001001
	0000000000000010001 
	0000000000000010000


Table 2: Num-VLC1

	NumCoeff\T1s
	0
	1
	2
	3

	0
	11              
	-
	-
	-

	1
	000011          
	011            
	-
	-

	2
	000010          
	00011          
	010              
	-

	3
	001001          
	001000         
	001010           
	101              

	4
	1000001         
	001011         
	100101           
	0011             

	5
	00000111        
	1000000        
	1000010          
	00010            

	6
	00000110        
	1000011        
	1001101          
	10001            

	7
	000001001       
	10011101       
	10011100         
	100100           

	8
	000001000       
	000001011      
	000000101        
	1001100          

	9
	0000000111      
	000001010      
	000000100        
	10011111         

	10
	0000000110      
	0000001101     
	0000001100       
	10011110         

	11
	00000000101     
	00000000111    
	00000001001      
	000000111        

	12
	00000000100     
	00000000110    
	00000001000      
	0000000101       

	13
	000000000011    
	000000000010   
	000000000100     
	000000000111     

	14
	0000000000011   
	000000000101   
	0000000000010    
	0000000001101    

	15
	00000000000001  
	00000000000000 
	000000000000111  
	0000000001100    

	16
	000000000000101 
	000000000000100
	0000000000001101 
	0000000000001100 


Table 3: Num-VLC2

	NumCoeff\T1s
	0
	1
	2
	3

	0
	0011         
	-
	-
	-

	1
	0000011      
	0010        
	-
	-

	2
	0000010      
	101110      
	1101          
	-

	3
	000011       
	101001      
	010110        
	1100          

	4
	000010       
	101000      
	010001        
	1111          

	5
	101101       
	101011      
	010000        
	1110          

	6
	101100       
	101010      
	010011        
	1001          

	7
	101111       
	010101      
	010010        
	1000          

	8
	0110101      
	010100      
	011101        
	00011         

	9
	0110100      
	010111      
	011100        
	00010         

	10
	0110111      
	0110110     
	0110000       
	011111        

	11
	01111001     
	0110001     
	01111010      
	0110011       

	12
	01111000     
	01111011    
	01100101      
	01100100      

	13
	000000011    
	000000010   
	000000100     
	000000111     

	14
	0000000011   
	000000101   
	0000001101    
	0000001100    

	15
	0000000010   
	00000000011 
	00000000010   
	00000000001   

	16
	0000000000001
	000000000001
	00000000000001
	00000000000000


Table 4: Num-VLC_Chroma_DC

	NumCoeff\T1s
	0
	1
	2
	3

	1
	0001
	1
	-
	-

	2
	00001
	00111
	01
	-

	3
	00110
	000001
	001010
	00100

	4
	0000001
	00000000
	00000001
	001011


2.1 Table Selection

For all elements, except chroma DC, a choice between three tables and one FLC must be made.    Selection is done as follows:  N is calculated based on the number of coefficients in the block above and to the left of the current block: NU and NL. In the table below, X means that the block is available in the same slice:


Table 5: Calculation of N for Num-VLCN
	Upper block (NU)
	Left block (NL)
	N

	X
	X
	(Nl+Nu)/2

	X
	
	Nu

	
	X
	Nl

	
	
	0


0 <= N < 2 : Num-VLC0
2 <= N < 4 : Num-VLC1
5 <= N < 8 : Num-VLC2

N >= 8 : 6 bit FLC xxxxyy, as follows:
NumCoeff–1 is transmitted in the first 4 bits (xxxx).  The last 2 bits (yy) are used for T1.  Since NumCoeff=0 also has to be represented, the codeword 000011 is used for this.

For chroma DC, Num-VLC_Chroma_DC is used.
3 Coding of Level information

First, the sign of T1s are coded with 1 bit each. For the remaining level information, four structured VLCs are used to code level.  The level tables are listed in 
Table 6
.

Table 6: Level tables

Lev-VLC0

1

0 1

0 0 1

..

0 0 0 0 0 0 0 0 0 0 0 0 0 1

0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 x x x x

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 x x x x x x x x x x x x

Lev-VLC1

1 x

0 1 x

0 0 1 x

..

0 0 0 0 0 0 0 0 0 0 0 0 0 1 x

0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 x x x x

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 x x x x x x x x x x x x

Lev-VLC2


1 x x


0 1 x x


0 0 1 x x


..

0 0 0 0 0 0 0 0 0 0 0 0 0 1 x x

0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 x x x x

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 x x x x x x x x x x x x

Lev-VLC3


1 x x x


0 1 x x x


0 0 1 x x x


..

0 0 0 0 0 0 0 0 0 0 0 0 0 1 x x x

0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 x x x x

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 x x x x x x x x x x x x

Lev-VLC4


1 x x x x


0 1 x x x x


0 0 1 x x x x

..

0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 x x x x

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 x x x x x x x x x x x x 


The code numbers in each VLC increase according to the number of leading zeros and the natural interpretation of the string of xxx.  Normally levels to be coded take values ( 1, ( 2 etc. However, for the first coefficient to be coded (after T1s) and if T1s < 3 or Number_of_coefficients = T1s, levels to be coded take values ( 2, ( 3 etc (Level’).  Since the first coefficient is always coded with Lev-VLC0 or Lev-VLC1 (see section 3.1), these levels starting at ( 2 are only applicable to Lev-VLC0 and Lev-VLC1.

Levels are assigned according to ascending code numbers.  Positive values receive the lowest code number and negative values receive the next code number.  

The last two entries in each table can be considered escape codes. The first escape code, with four “x”’s, is used to code the 8 levels above the last regularly coded level.  The next escape code, with 12 “x”’s, is used to code all remaining levels.

To see how this works out, see Table 7, where a selection of code words for each Lev-VLC table are listed.


Table 7: Level table examples

	Lev-VLC0

	Code no.
	Code
	Level
((1, (2..)
	Level’
((2, (3..)

	0
	1
	1
	2

	1
	01
	-1
	-2

	2
	001
	2
	3

	3
	0001
	-2
	-3

	4
	00001
	3
	4

	..
	..
	..
	..

	13
	00000000000001
	-7
	-8

	14
	000000000000001xxxx
	(8 to (15
	(9 to (16

	15
	000000000000001xxxxxxxxxxxx
	(16 ->
	(17 ->

	Lev-VLC1

	Code no.
	Code
	Level
((1, (2..)
	Level’
((2, (3..)

	0
	10
	1
	2

	1
	11
	-1
	-2

	2
	010
	2
	3

	3
	011
	-2
	-3

	4
	0010
	3
	4

	5
	0011
	-3
	-4

	..
	..
	..
	..

	
	000000000000010
	14
	15

	
	000000000000011
	-14
	-15

	
	000000000000001xxxx
	(15 to (22
	(16 to (23

	
	000000000000001xxxxxxxxxxxx
	(23 ->
	(24 ->

	Lev-VLC2

	Code no.
	Code
	Level
((1, (2..)

	0
	100
	1

	1
	101
	-1

	2
	110
	2

	3
	111
	-2

	4
	0100
	3

	5
	0101
	-3

	6
	0110
	4

	7
	0111
	-4

	8
	00100
	5

	..
	..
	..

	
	0000000000000110
	28

	
	0000000000000111
	-28

	
	000000000000001xxxx
	(29 to (36

	
	000000000000001xxxxxxxxxxxx
	(37 ->

	Lev-VLC3

	Code no.
	Code
	Level
((1, (2..)

	0
	1000
	1

	1
	1001
	-1

	2
	1010
	2

	3
	1011
	-2

	4
	1100
	3

	5
	1101
	-3

	6
	1110
	4

	7
	1111
	-4

	8
	01000
	5

	..
	..
	..

	
	00000000000001110
	56

	
	00000000000001111
	-56

	
	000000000000001xxxx
	(57 to (64

	
	000000000000001xxxxxxxxxxxx
	(65 ->

	Lev-VLC4

	Code no.
	Code
	Level
((1, (2..)

	0
	10000
	1

	1
	10001
	-1

	2
	10010
	2

	3
	10011
	-2

	..
	..
	..

	
	11110
	8

	
	11111
	-8

	
	010000
	9

	..
	..
	..

	
	0000000000000011110
	120

	
	0000000000000011111
	-120

	
	000000000000001xxxxxxxxxxxx
	(121 ->


3.1 Table Selection

For improved coding efficiency, the tables are changed along with the coding process based on QP value, number of coefficients, and the size of the previously coded level value. 

After each Level is encoded, the VLC number is updated according to the following method, where (Level( is the absolute value of the previously coded level.

Inter and intra with QP >= 9

First coefficient with VLC0. Next VLC1. 
Increase VLC by one (up to 2) if (Level(> 3

Intra with QP < 9

if (number of coefficients > 10)

First coefficient with VLC1.  Next VLC2.  
else

First coefficient with VLC0.  Next VLC1.  

if (vlc = VLC1) change to VLC2 if (Level(> 3.  
if (vlc >=VLC2) increase vlc by one (up to 4) if (Level( > 5

The same procedure is used for chroma AC and DC coefficient levels.

4 Coding of Run information

Run coding is separated in total number of Zeros (i.e. the number of zeros located before the last non-zero coefficient) and Run (of zeros) before each coefficient.  This works especially well at high bitrates where there are typically several coefficients with no Run (of zeros) at the beginning of the forward scan.

4.1 TotalZeros

The parameter TotalZeros is the sum of all zeros located before the last non-zero coefficient in a forward scan.  For example, given the string of coefficients 0 0 3 0 0 4 0 0 0 0 2 0 1 0 0 0, TotalZeros will be 2+2+4+1=9.  Since NumCoeff is already known, it determines the maximum possible value of TotalZeros.  One out of 15 VLC tables is chosen based on NumCoeff.  
If NumCoeff indicates that all coefficients are non-zero, TotalZeros is not coded since it is known to be zero.

Table 8: TotalZeros tables for all 4x4 blocks

	NumCoeff
TotZeros
	1
	2
	3
	4
	5
	6
	7
	

	0
	1
	111
	0010
	111101
	01000
	101100
	111000
	

	1
	011
	101
	1101
	1110
	01010
	101101
	111001
	

	2
	010
	011
	000
	0110
	01011
	1010
	11101
	

	3
	0011
	001
	010
	1010
	1110
	001
	1001
	

	4
	0010
	000
	1011
	000
	011
	010
	1111
	

	5
	00011
	1000
	1111
	100
	100
	000
	00
	

	6
	00010
	0101
	011
	110
	1111
	110
	01
	

	7
	000011
	1001
	100
	1011
	110
	111
	101
	

	8
	000010
	1100
	0011
	010
	101
	100
	110
	

	9
	0000011
	01000
	1110
	001
	001
	011
	100
	

	10
	0000010
	11011
	1010
	0111
	000
	10111
	-
	

	11
	00000001
	11010
	11000
	1111
	01001
	-
	-
	

	12
	00000000
	010010
	110011
	111100
	-
	-
	-
	

	13
	00000011
	0100111
	110010
	-
	-
	-
	-
	

	14
	000000101
	0100110
	-
	-
	-
	-
	-
	

	15
	000000100
	-
	-
	-
	-
	-
	-
	

	NumCoeff
TotZeros
	8
	9
	10
	11
	12
	13
	14
	15

	0
	101000
	111000
	10000
	11000
	1000
	100
	00
	0

	1
	101001
	111001
	10001
	11001
	1001
	101
	01
	1

	2
	10101
	11101
	1001
	1101
	101
	11
	1
	-

	3
	1011
	1111
	101
	111
	0
	0
	-
	-

	4
	110
	00
	01
	0
	11
	-
	-
	-

	5
	00
	01
	11
	10
	
	-
	-
	-

	6
	111
	10
	00
	-
	-
	-
	-
	-

	7
	01
	110
	-
	-
	-
	-
	-
	-

	8
	100
	-
	-
	-
	-
	-
	-
	-

	9
	-
	-
	-
	-
	-
	-
	-
	-

	10
	-
	-
	-
	-
	-
	-
	-
	-

	11
	-
	-
	-
	-
	-
	-
	-
	-

	12
	-
	-
	-
	-
	-
	-
	-
	-

	13
	-
	-
	-
	-
	-
	-
	-
	-

	14
	-
	-
	-
	-
	-
	-
	-
	-

	15
	-
	-
	-
	-
	-
	-
	-
	-



Table 9: TotalZeros table for chroma DC 2x2 blocks

	NumCoeff
TotZeros
	1
	2
	3

	0
	1
	1
	1

	1
	01
	01
	0

	2
	001
	00
	-

	3
	000
	-
	-


4.2 Run before each coefficient

At this stage it is known how many zeros are left to distribute (call this ZerosLeft).  When encoding or decoding a non-zero coefficient for the first time, ZerosLeft begins at TotalZero, and decreases as more non-zero coefficients are encoded or decoded.

For example, if there is only 1 zero left, the run before the next coefficient must be either of length 0 or 1, and only one bit is needed. 

The number of preceding zeros before each non-zero coefficient (called RunBefore) needs to be coded to properly locate that coefficient. Before coding the next RunBefore, ZerosLeft is updated and used to select one out of 7 tables.  RunBefore does not need to be coded in the following two situations:

· If the total number of zeros has been reached (ZerosLeft = 0)

· For the last coefficient in the backward scan. Then the value is known to be ZerosLeft.  This also means that the maximum value to be coded is 14.

Table 10 Tables for Run before each coefficient 

	Runsleft
Run Before
	1
	2
	3
	4
	5
	6
	>6

	0
	1
	1
	01
	01
	01
	01
	000

	1
	0
	01
	00
	00
	00
	00
	010

	2
	-
	00
	11
	11
	11
	101
	101

	3
	-
	-
	10
	101
	101
	100
	100

	4
	-
	-
	-
	100
	1001
	111
	111

	5
	-
	-
	-
	-
	1000
	1101
	110

	6
	-
	-
	-
	-
	-
	1100
	0011

	7
	-
	-
	-
	-
	-
	-
	0010

	8
	
	-
	-
	-
	-
	-
	00011

	9
	-
	-
	-
	-
	-
	-
	00010

	10
	-
	-
	-
	-
	-
	-
	00001

	11
	-
	-
	-
	-
	-
	-
	0000011

	12
	-
	-
	-
	-
	-
	-
	0000010

	13
	-
	-
	-
	-
	-
	-
	0000001

	14
	-
	-
	-
	-
	-
	-
	00000001


5 Results

The proposed method is implemented in JM 1.1 and the results of the simulations are summarized in the tables below in terms of Bjontegaard Delta bitrate savings in % from JM-1.1. We followed the test conditions from VCEG-N81.  The results below were obtained with the software uploaded to the JVT ftp site on May 1 (JVT-C028-software.zip), which was a minor update (~0.3%) over the software released on April 25.


Table 11: Performance improvement (Bjontegaard Delta bitrate savings in %) of the proposed coefficient coding in Intra coding. QP = 0, 4, 8, 12 is used for low QP and QP = 16, 20, 24, 28 for high QP.

	QP
	Contnr
	Foremn
	News
	Silent
	Tempt
	Mobile
	Paris
	Flower

	Low
	-16.70
	-12.45
	-16.95
	-14.95
	-19.21
	-23.11
	-17.66
	-25.25

	High
	-6.61
	-3.16
	-8.03
	-2.14
	-6.53
	-9.93
	-6.92
	-11.78


Table 12: Performance improvement (Bjontegaard Delta bitrate savings in %) of the proposed coefficient coding in Inter coding. QP = 0, 4, 8, 12 is used for low QP and QP = 16, 20, 24, 28 for high QP.

	QP
	Contnr
	Foremn
	News
	Silent
	Tempt
	Mobile
	Paris
	Flower

	Low
	-7.67
	-9.92
	-12.59
	-10.36
	-15.33
	-16.05
	-14.27
	-17.24

	High
	-2.55
	-0.85
	-3.53
	-1.13
	-2.34
	-3.28
	-3.15
	-3.43


The detailed results can be found in the spreadsheet JVT-C028r1.xls.  From these we can see that the bitrate reductions are always higher for lower QP values.  For Mobile CIF it reaches about 31% for Intra and 24% for Inter and QP 0.  For a sequence not included among the standard test sequences, Flowergarden CIF, the maximum bitrate reductions are 33% and 26% for Intra and Inter, respectively.
The differences between CVLC and other coefficient coding proposals are listed in the tables below, where a positive number is in favor of CVLC.  The Nokia results are obtained running the software provided by Nokia in  JVT-C088-software.zip, using the same config files as for CVLC, and as originally provided by Nokia.  The TI results are from the JVT-C086 document.  We have also included a few alternative sequences, i.e. sequences not used for the common test conditions, but frequently used by the ITU and MPEG in the past.  The details are included in JVT-C028r1_xls.zip.
Table 13: Performance relative to Nokia JVT-C088, for Inter
	QP
	Contnr
	Foremn
	News
	Silent
	Tempt
	Mobile
	Paris
	Average

	Low
	2.75
	2.24
	1.35
	1.88
	2.13
	1.94
	1.44
	1.96

	High
	1.92
	0.31
	0.42
	-0.17
	1.2
	2.7
	1.26
	1.09


 Table 14: Performance relative to Nokia JVT-C088, for Intra
	QP
	Contnr
	Foremn
	News
	Silent
	Tempt
	Mobile
	Paris
	Average

	Low
	0.91
	0.61
	-0.28
	0.89
	0.88
	0.29
	-0.16
	0.45

	High
	1.09
	0.52
	0.39
	-0.83
	0.7
	1.61
	1.16
	0.66


Table 15: Performance relative to Nokia JVT-C088, for Inter, alternative sequences
	QP
	Bus
	Flower
	Coastg
	Grama
	M&D
	Hall
	Stefan
	Table
	Average

	Low
	2.48
	1.53
	2.32
	2.70
	2.45
	2.77
	2.14
	2.83
	2.40

	High
	1.14
	3.08
	1.49
	0.34
	0.95
	0.67
	3.68
	1.24
	1.57


Table 16: Performance relative to Nokia JVT-C088, for Inter, alternative sequences
	QP
	Bus
	Flower
	Coastg
	Grama
	M&D
	Hall
	Stefan
	Table
	Average

	Low
	1.17
	0.71
	1.88
	0.36
	0.52
	1.14
	0.95
	1.00
	0.97

	High
	1.23
	2.10
	2.26
	-0.98
	-0.24
	0.26
	1.37
	2.42
	1.05


Table 17: Performance relative to TI JVT-C086, for Intra
	QP
	Contnr
	Foremn
	News
	Silent
	Tempt
	Mobile
	Paris
	Flower
	Average

	Low
	1.08
	1.80
	1.41
	2.38
	2.05
	0.78
	0.51
	1.08
	1.43

	High
	0.98
	0.82
	0.80
	0.64
	0.86
	1.32
	0.97
	0.98
	0.91
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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
	RealNetworks, Inc.
	

	Mailing address
	RealNetworks, Inc.
2601 Elliott Ave
Seattle, WA 98121
	

	Country
	USA
	

	Contact person
	Gary Greenbaum
	

	Telephone
	+1 206 674 2339
	

	Fax
	+1 206 674 3580
	

	Email
	garyg@real.com
	

	Place and date of submission
	3rd JVT meeting May 6 – 11, Fairfax
	

	Relevant Recommendation | Standard and, if applicable, Contribution:

	Name (ex: “JVT”)
	JVT
	

	Title
	Context-adaptive VLC (CVLC) coding of coefficients
	

	Contribution number
	JVT-C028
	

	
	
	


(Form continues on next page)

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

	
	

	X
	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:

For purposes of this contribution, the terms of 2.2.1 above [and as detailed in document VCEG-O54 submitted by Gary Sullivan] are agreed to only as necessary to comply with the required portions of a “baseline” JVT video profile.
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