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An SP coding scheme [1]  was proposed by Microsoft in the Geneva meeting to improve the coding efficiency of the current SP scheme in JVT [2] 

 REF _Ref7183523 \r \h 
 \* MERGEFORMAT [3] . In order to evaluate the proposed techniques, a core experiment about SP frame was established in the meeting [4] . For convenience, the proposed SP coding scheme is referenced as the JVT-B097 scheme hereafter according to the number of the first proposal. It has been described in both [1]  and [4] . In the two descriptions, the prediction is subtracted from source in image domain. In fact, the techniques proposed by JVT-B097 can work better when the prediction is subtracted from source in DCT domain just as in the JVT SP scheme. The JVT-B097 scheme is discussed in this case as an improvement over our previous proposal. 
Figure 1 illustrates the general scenario for SP frame, where a frame at time t is provided by SP frames for switching from Bitstream 1 to Bitstream 2. S1 and S2 are encoded with normal SP frame, and S12 are encoded with switching SP frame. In the JVT SP scheme, S1, S2 and S12 are decoded with the same codec. However, the decoding process for S12 in the improved JVT-B097 scheme is slightly different from that for S1 and S2 for simplification. 
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Figure 1: The switching from Bitstream 1 to Bitstream 2 with SP frames.
1. The proposed encoder for normal SP frame

Figure 2 illustrates the proposed encoder for normal SP frame. Compared with the JVT-B097 scheme described in [4] , both source video and temporal prediction are first transformed with DCT. As the idea proposed by JVT-B097, predicted DCT coefficients YPRED are directly subtracted from source DCT coefficients without quantization. In the case of fixed quantization parameter, the JVT-B097 scheme can significantly save the bits for presenting predicted DCT errors due to more accurate prediction. Furthermore, display image still maintains similar quality by being reconstructed from DCT coefficients YREC. Obviously, the final reconstructed reference in the JVT-B097 scheme has a bit quality loss because of the quantization operated on DCT coefficients YREC. 
On the other hand, similar to the JVT SP scheme, the quantized errors in the reconstructed reference can be mostly introduced to the predicted DCT errors by performing the same quantization on the prediction. Thus, more bits are needed to present predicted DCT errors at the same distortion. The reconstructed reference has a better performance on rate-distortion than that of the JVT-B097 scheme.  
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Figure 2: The proposed encoder for normal SP frame.

Considering the advantages provided by both the JVT-B097 scheme and the JVT SP scheme, there is a switch in the proposed encoder to optimize the performance of SP frame. If the switch takes the bottom path as input, the proposed encoder is similar to the JVT-B097 scheme described in [4]. If the switch takes the upper path as input, the proposed encoder is similar to the JVT SP scheme except for the modifications in dequantization Qp and quantization Qs. R-D optimization can be used as a criterion to determine whether the DCT prediction is quantized or not coefficient by coefficient.
2. The proposed decoder for normal SP frame

Figure 3 illustrates the proposed decoder for normal SP frame. It is same as Figure 12-1 in the working draft of JVT standard [5] except for the post processing part. The main modification is the formula for dequantization QP and quantization Qs. The original formula defined in the equation 11-1 of the working draft of JVT standard is given as follow
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YPRED is predicted DCT coefficient, and YQERR is received error DCT coefficient. The value of f and the table Q(m, i, j) are defined in the working draft of JVT standard. Qp and Qs are quantization parameters. YQREC is reconstructed quantized DCT coefficient. This formula essentially merges the dequantization Qp and the quantization Qs in a single step. 

We propose to modify the formula for the dequantization QP and the quantization Qs as
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The formula (2) separates the quantization Qs from the dequantization Qp. The reconstructed DCT coefficient YREC can be readily got from the formula (2). 


[image: image7.emf]Bitstream S1

VLDQp

1

-1

IDCT

Qs

-1

Frame

Buffer

MC

MV

1

,mode

1

+

Decoder

Loop

Filter

DCT

Qs

IDCT

Display

Post

Filter

Display


Figure 3: The proposed decoder for normal SP frame.

The proposed decoder provides two ways for reconstructing the display image. In the first case, the reconstructed reference is directly output for the purpose of display. There is no any complexity increase compared with the JVT SP scheme. In the second case, if the decoder is powerful enough, another high quality image can be reconstructed for display. This process is outlined by the dashed-line box in Figure 3, where these modules belong to the non-normative part in the JVT standard.
3. The encoding and decoding  for switching SP frame

Figure 4 illustrates the encoding process for switching SP frame. It is explained in the scenario illustrated by Figure 1. YPRED is the predicted DCT coefficient derived from the reconstructed reference in the Bitstream S1 at frame t-1, and YQREC is the reconstructed DCT coefficient obtained in the Bitstream S2 at frame t. Since YQREC is already quantized with parameter Qs in the Bitstream S2, the same parameter is also used in YPRED so as to reduce the size of Bitstream S12. It also provides an important feature for unequal bitstream sizes in switching up and switching down, because the quantization parameter for switching to Bitstream S1 may be different from that for switching to Bitstream S2.   
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Figure 4: The proposed encoder for switching SP frame.

If the same video sequence are compressed in Bitstreams S1 and S2, motion vectors (MV) and modes in Bitstream S12 can be same as that in the Bitstream S1. For more general cases, there might be a need to perform new motion estimation and compensation referencing a previous frame in Bitstream S1. MV, mode and DCT coefficients are encoded with the same method as in normal SP frame.

Switching SP frame is decoded by the same decoder as that for normal SP frame. The reconstructed quantized DCT coefficients are calculated with the formula (2). However, since for switching frames, Qs and Qp will be identical, equation (2) becomes.
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4. The proposed syntax modifications
Since different structures are used for decoding S1/S2 and S12 bitstreams, a 1-bit syntax is needed to notify the decoder which type of SP bitstream is decoding. The minor modifications in the JVT SP syntax and semantic are described as follows.

(1) Switching Bitstream Flag (1 bit)

When Ptype indicates a SP frame, the 1-bit syntax element “Switching Bitstream Flag” is inserted before the syntax element “Slice Qp”. When the Switching Bitstream Flag is 1, the current bitstream is decoded as switching SP frame, and the syntax element “Slice QP” is skipped; otherwise, it is decoded as normal SP frame, and the syntax element “Slice QP” is the parameter for quantization and loop filtering.

(2) Quantization parameter (5bits).  

When Ptype indicates a SP frame, the syntax element “SP Slice QP” is inserted after the syntax element “Slice QP” to encode the quantization parameter Qs.

5. Experimental results
The experimental conditions specified in JVT-B112 are used to evaluate the performance of the proposed scheme. TML 9.4 software is used in this experiment, where DCT transform and quantization are still previous techniques. It is also the specified platform of SP core experiment. 

The reconstructed references between the JVT SP scheme and the proposed scheme are compared in Table 1. For Container QCIF and Mobile CIF, the proposed scheme can save bits up to 4.14% in average for different quantization parameters. The average saving bits for all testing sequences are 2.85%. In this case, the reconstructed reference is used as display image. The proposed scheme does not increase any decoding complexity. It is same as that in the JVT SP scheme. 

Table 1: The comparisons on the reconstructed references of the JVT SP scheme and the proposed scheme with Qs = Qp.

	sequences
	frame rate
	number of frames
	QP
	PSNRY (TML9.4)
	bitrate (TML9.4)
	PSNRY (NEW)
	bitrate (NEW)
	NEW bit saving
	NEW ave. saving (excel)

	foreman_qcif
	10
	100
	12
	38.070
	173.93
	36.61
	143.54
	17.47%
	 

	
	
	
	16
	35.020
	109.83
	33.66
	87.98
	19.89%
	1.89%

	
	
	
	20
	32.090
	68.72
	30.92
	55.18
	19.70%
	

	
	
	
	24
	29.250
	42.22
	28.29
	34.83
	17.50%
	

	
	
	
	28
	26.580
	26.07
	25.81
	21.66
	16.92%
	

	news_qcif
	10
	100
	12
	39.130
	92.22
	38.35
	84.09
	8.82%
	 

	
	
	
	16
	35.980
	60.31
	35.18
	54.32
	9.93%
	1.70%

	
	
	
	20
	32.780
	38.52
	32.05
	33.67
	12.59%
	

	
	
	
	24
	29.750
	24.76
	29.12
	22.13
	10.62%
	

	
	
	
	28
	26.810
	15.82
	26.33
	14.33
	9.42%
	

	container_qcif
	10
	100
	12
	38.540
	72.49
	37.63
	62.28
	14.08%
	 

	
	
	
	16
	35.660
	43.23
	34.82
	36.58
	15.38%
	4.17%

	
	
	
	20
	32.810
	27.37
	31.99
	22.99
	16.00%
	

	
	
	
	24
	29.860
	18.21
	29.18
	15.6
	14.33%
	

	
	
	
	28
	27.040
	11.81
	26.48
	10.7
	9.40%
	

	hall_qcif
	10
	100
	12
	39.660
	67.5
	39.15
	60.11
	10.95%
	 

	
	
	
	16
	36.750
	37.44
	36.23
	33.63
	10.18%
	3.15%

	
	
	
	20
	33.750
	24
	33.28
	21.64
	9.83%
	

	
	
	
	24
	30.420
	15.64
	30.05
	14.51
	7.23%
	

	
	
	
	28
	27.350
	11.06
	27.02
	10.43
	5.70%
	

	silent_qcif
	15
	150
	12
	38.080
	120.1
	37.42
	107.79
	10.25%
	 

	
	
	
	16
	35.020
	76.25
	34.41
	67.11
	11.99%
	3.57%

	
	
	
	20
	32.170
	48.23
	31.58
	42.105
	12.70%
	

	
	
	
	24
	29.570
	30.14
	29.11
	26.385
	12.46%
	

	
	
	
	28
	26.970
	18.7
	26.65
	17.37
	7.11%
	

	Mobile_cif
	30
	300
	12
	36.840
	4250.05
	35.03
	3657.69
	13.94%
	 

	
	
	
	16
	33.310
	2790.47
	31.47
	2241.66
	19.67%
	4.71%

	
	
	
	20
	29.810
	1799.12
	28.05
	1341.9
	25.41%
	

	
	
	
	24
	26.430
	1113.83
	24.88
	799.53
	28.22%
	

	
	
	
	28
	23.270
	672.32
	22.02
	491.61
	26.88%
	

	tempete_cif
	30
	260
	12
	37.530
	3163.26
	35.91
	2707.77
	14.40%
	 

	
	
	
	16
	34.180
	1950.47
	32.59
	1566.9
	19.67%
	0.77%

	
	
	
	20
	30.940
	1157.16
	29.48
	878.76
	24.06%
	

	
	
	
	24
	27.860
	651
	26.64
	488.16
	25.01%
	

	
	
	
	28
	25.050
	354.09
	24.13
	273.96
	22.63%
	

	average
	 
	 
	 
	 
	 
	 
	 
	 
	2.85%


When Qs is equal to Qp-3, the comparisons on the reconstructed references of the JVT SP scheme and the proposed scheme are given in Table 2. For Mobile CIF, the average saving bits are 7.15% for different quantization parameters. The average saving bits for all testing sequences are 3.64%.

Table 2: The comparisons on the reconstructed references of the JVT SP scheme and the proposed scheme with Qs = Qp-3.

	sequences
	frame rate
	number of frames
	QP
	PSNRY (TML9.4)
	bitrate (TML9.4)
	PSNRY (NEW)
	bitrate (NEW)
	NEW bit saving
	NEW ave. saving (excel)

	foreman_qcif
	10
	100
	12
	37.820
	158.67
	37.08
	137.46
	13.37%
	 

	
	
	
	16
	34.850
	96.51
	34.13
	83.75
	13.22%
	2.72%

	
	
	
	20
	31.980
	60.01
	31.35
	52.53
	12.46%
	

	
	
	
	24
	29.220
	37.12
	28.66
	32.49
	12.47%
	

	
	
	
	28
	26.540
	23.14
	26.06
	20.91
	9.64%
	

	news_qcif
	10
	100
	12
	38.830
	88.99
	38.45
	82.72
	7.05%
	 

	
	
	
	16
	35.730
	56.07
	35.31
	52.03
	7.21%
	2.24%

	
	
	
	20
	32.690
	36.74
	32.27
	33.48
	8.87%
	

	
	
	
	24
	29.740
	22.2
	29.35
	20.41
	8.06%
	

	
	
	
	28
	26.810
	14.21
	26.5
	13.34
	6.12%
	

	container_qcif
	10
	100
	12
	38.260
	68.09
	37.77
	59.38
	12.79%
	 

	
	
	
	16
	35.440
	38.17
	34.96
	33.39
	12.52%
	3.56%

	
	
	
	20
	32.660
	24.12
	32.15
	21.05
	12.73%
	

	
	
	
	24
	29.650
	15.95
	29.26
	14.77
	7.40%
	

	
	
	
	28
	26.880
	10.2
	26.58
	9.71
	4.80%
	

	hall_qcif
	10
	100
	12
	39.450
	66.93
	39.16
	59.35
	11.33%
	 

	
	
	
	16
	36.580
	37.54
	36.29
	34.09
	9.19%
	3.79%

	
	
	
	20
	33.590
	23.33
	33.31
	21.6
	7.42%
	

	
	
	
	24
	30.440
	14.43
	30.18
	13.18
	8.66%
	

	
	
	
	28
	27.470
	9.07
	27.29
	8.76
	3.42%
	

	silent_qcif
	15
	150
	12
	37.890
	115.91
	37.56
	106.83
	7.83%
	 

	
	
	
	16
	34.790
	72.93
	34.44
	67.185
	7.88%
	1.49%

	
	
	
	20
	32.020
	46.45
	31.66
	42.84
	7.77%
	

	
	
	
	24
	29.380
	27
	29.09
	24.72
	8.44%
	

	
	
	
	28
	26.950
	16.13
	26.73
	15.915
	1.33%
	

	Mobile_cif
	30
	300
	12
	36.360
	3964.94
	35.53
	3532.17
	10.91%
	 

	
	
	
	16
	32.940
	2489.71
	32.02
	2099.55
	15.67%
	7.13%

	
	
	
	20
	29.540
	1522.29
	28.58
	1212.15
	20.37%
	

	
	
	
	24
	26.200
	882.43
	25.34
	692.7
	21.50%
	

	
	
	
	28
	23.120
	515.29
	22.4
	424.08
	17.70%
	

	tempete_cif
	30
	260
	12
	37.080
	3010.83
	36.33
	2650.65
	11.96%
	 

	
	
	
	16
	33.850
	1786.71
	33.04
	1499.28
	16.09%
	4.55%

	
	
	
	20
	30.710
	1013.45
	29.88
	815.1
	19.57%
	

	
	
	
	24
	27.700
	547.19
	26.96
	443.85
	18.89%
	

	
	
	
	28
	24.930
	296.14
	24.37
	251.91
	14.94%
	

	average
	 
	 
	 
	 
	 
	 
	 
	 
	3.64%


The reconstructed reference of the JVT SP scheme and the reconstructed display of the proposed scheme are compared in Table 3, where Qs is equal to Qp. For Foreman QCIF, Mobile CIF and Tempete CIF, the average saving bits for different quantization parameters are more than 12%. The average saving bits for all testing sequences are 10.34%. The additional complexity in the proposed scheme is an IDCT and a post filtering. Both of them belong to the non-normative part of JVT. 
Table 3: The comparisons on the reconstructed reference of the JVT SP scheme and the reconstructed display of the proposed scheme with Qs = Qp.

	sequences
	frame rate
	number of frames
	QP
	PSNRY (TML9.4)
	bitrate (TML9.4)
	PSNRY (NEW)
	bitrate (NEW)
	NEW bit saving
	NEW ave. saving (excel)

	foreman_qcif
	10
	100
	12
	38.070
	173.93
	37.442
	143.54
	17.47%
	 

	
	
	
	16
	35.020
	109.83
	34.4472
	87.98
	19.89%
	12.18%

	
	
	
	20
	32.090
	68.72
	31.5938
	55.18
	19.70%
	

	
	
	
	24
	29.250
	42.22
	28.8571
	34.83
	17.50%
	

	
	
	
	28
	26.580
	26.07
	26.2556
	21.66
	16.92%
	

	news_qcif
	10
	100
	12
	39.130
	92.22
	38.7054
	84.09
	8.82%
	 

	
	
	
	16
	35.980
	60.31
	35.5521
	54.32
	9.93%
	6.59%

	
	
	
	20
	32.780
	38.52
	32.3885
	33.67
	12.59%
	

	
	
	
	24
	29.750
	24.76
	29.4487
	22.13
	10.62%
	

	
	
	
	28
	26.810
	15.82
	26.6363
	14.33
	9.42%
	

	container_qcif
	10
	100
	12
	38.540
	72.49
	38.0627
	62.28
	14.08%
	 

	
	
	
	16
	35.660
	43.23
	35.2968
	36.58
	15.38%
	10.90%

	
	
	
	20
	32.810
	27.37
	32.4988
	22.99
	16.00%
	

	
	
	
	24
	29.860
	18.21
	29.6389
	15.6
	14.33%
	

	
	
	
	28
	27.040
	11.81
	26.8695
	10.7
	9.40%
	

	hall_qcif
	10
	100
	12
	39.660
	67.5
	39.2828
	60.08
	10.99%
	 

	
	
	
	16
	36.750
	37.44
	36.4049
	33.62
	10.20%
	5.91%

	
	
	
	20
	33.750
	24
	33.4969
	21.63
	9.88%
	

	
	
	
	24
	30.420
	15.64
	30.285
	14.5
	7.29%
	

	
	
	
	28
	27.350
	11.06
	27.2808
	10.43
	5.70%
	

	silent_qcif
	15
	150
	12
	38.080
	120.1
	37.7035
	107.79
	10.25%
	 

	
	
	
	16
	35.020
	76.25
	34.6443
	67.11
	11.99%
	5.98%

	
	
	
	20
	32.170
	48.23
	31.7217
	42.105
	12.70%
	

	
	
	
	24
	29.570
	30.14
	29.2246
	26.385
	12.46%
	

	
	
	
	28
	26.970
	18.7
	26.7991
	17.37
	7.11%
	

	Mobile_cif
	30
	300
	12
	36.840
	4250.05
	35.8521
	3657.69
	13.94%
	 

	
	
	
	16
	33.310
	2790.47
	32.4064
	2241.66
	19.67%
	16.98%

	
	
	
	20
	29.810
	1799.12
	28.9942
	1341.9
	25.41%
	

	
	
	
	24
	26.430
	1113.83
	25.7664
	799.53
	28.22%
	

	
	
	
	28
	23.270
	672.32
	22.7589
	491.61
	26.88%
	

	tempete_cif
	30
	260
	12
	37.530
	3163.26
	36.6704
	2707.77
	14.40%
	 

	
	
	
	16
	34.180
	1950.47
	33.4071
	1566.9
	19.67%
	13.84%

	
	
	
	20
	30.940
	1157.16
	30.2513
	878.76
	24.06%
	

	
	
	
	24
	27.860
	651
	27.3029
	488.16
	25.01%
	

	
	
	
	28
	25.050
	354.09
	24.6356
	273.96
	22.63%
	

	average
	 
	 
	 
	 
	 
	 
	 
	 
	10.34%


When Qs is equal to Qp-3, the comparison between the reconstructed reference in the JVT SP scheme and the reconstructed display in the proposed scheme are given in Table 4. For Mobile CIF and Tempete CIF, the average saving bits for different quantization parameters are more than 13%. The average saving bits for all testing sequences are 8.55%. 

Table 4: The comparisons on the reconstructed reference of the JVT SP scheme and the reconstructed display of the proposed scheme with Qs = Qp-3.

	sequences
	frame rate
	number of frames
	QP
	PSNRY (TML9.4)
	bitrate (TML9.4)
	PSNRY (NEW)
	bitrate (NEW)
	NEW bit saving
	NEW ave. saving (excel)

	foreman_qcif
	10
	100
	12
	37.820
	158.67
	37.6668
	137.46
	13.37%
	 

	
	
	
	16
	34.850
	96.51
	34.6707
	83.75
	13.22%
	9.44%

	
	
	
	20
	31.980
	60.01
	31.7948
	52.53
	12.46%
	

	
	
	
	24
	29.220
	37.12
	29.0385
	32.49
	12.47%
	

	
	
	
	28
	26.540
	23.14
	26.3672
	20.91
	9.64%
	

	news_qcif
	10
	100
	12
	38.830
	88.99
	38.7311
	82.72
	7.05%
	 

	
	
	
	16
	35.730
	56.07
	35.5639
	52.03
	7.21%
	5.17%

	
	
	
	20
	32.690
	36.74
	32.481
	33.48
	8.87%
	

	
	
	
	24
	29.740
	22.2
	29.53
	20.41
	8.06%
	

	
	
	
	28
	26.810
	14.21
	26.6664
	13.34
	6.12%
	

	container_qcif
	10
	100
	12
	38.260
	68.09
	38.0636
	59.38
	12.79%
	 

	
	
	
	16
	35.440
	38.17
	35.2724
	33.39
	12.52%
	8.03%

	
	
	
	20
	32.660
	24.12
	32.4661
	21.05
	12.73%
	

	
	
	
	24
	29.650
	15.95
	29.5734
	14.77
	7.40%
	

	
	
	
	28
	26.880
	10.2
	26.8449
	9.71
	4.80%
	

	hall_qcif
	10
	100
	12
	39.450
	66.93
	39.2898
	59.35
	11.33%
	 

	
	
	
	16
	36.580
	37.54
	36.4278
	34.09
	9.19%
	5.82%

	
	
	
	20
	33.590
	23.33
	33.4358
	21.6
	7.42%
	

	
	
	
	24
	30.440
	14.43
	30.322
	13.18
	8.66%
	

	
	
	
	28
	27.470
	9.07
	27.4448
	8.76
	3.42%
	

	silent_qcif
	15
	150
	12
	37.890
	115.91
	37.7603
	106.83
	7.83%
	 

	
	
	
	16
	34.790
	72.93
	34.5853
	67.185
	7.88%
	2.18%

	
	
	
	20
	32.020
	46.45
	31.6995
	42.84
	7.77%
	

	
	
	
	24
	29.380
	27
	29.0947
	24.72
	8.44%
	

	
	
	
	28
	26.950
	16.13
	26.7885
	15.915
	1.33%
	

	Mobile_cif
	30
	300
	12
	36.360
	3964.94
	36.1396
	3532.17
	10.91%
	 

	
	
	
	16
	32.940
	2489.71
	32.6549
	2099.55
	15.67%
	15.83%

	
	
	
	20
	29.540
	1522.29
	29.2017
	1212.15
	20.37%
	

	
	
	
	24
	26.200
	882.43
	25.9259
	692.7
	21.50%
	

	
	
	
	28
	23.120
	515.29
	22.8941
	424.08
	17.70%
	

	tempete_cif
	30
	260
	12
	37.080
	3010.83
	36.9137
	2650.65
	11.96%
	 

	
	
	
	16
	33.850
	1786.71
	33.6105
	1499.28
	16.09%
	13.37%

	
	
	
	20
	30.710
	1013.45
	30.3878
	815.1
	19.57%
	

	
	
	
	24
	27.700
	547.19
	27.4
	443.85
	18.89%
	

	
	
	
	28
	24.930
	296.14
	24.7111
	251.91
	14.94%
	

	average
	 
	 
	 
	 
	 
	 
	 
	 
	8.55%


The detailed experimental results can be found in the attached exec file.
6. Conclusions
The proposed scheme provides an efficient and flexible SP scheme by fully taking the advantages of the JVT-B097 scheme and the JVT SP scheme. 

(1) If the post processing is allowed at the decoder, the proposed SP scheme can significantly save the bit rate up to 17% at the same quality. The average saving bits for all testing sequences are 10.34% 

(2) Even in the case of the same complexity, i.e., the reconstructed reference used for display, the proposed SP scheme can still save 3.64% bits in average by rate-distortion optimization. 

We strongly recommend JVT adopting the proposed techniques in the JVT SP scheme.  
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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
	Microsoft
	

	Mailing address
	Microsoft Research Asia,

3F Sigma, No49 Zhichun Rd, Haidian

Beijing 100080, China
	

	Country
	
	

	Contact person
	Feng Wu
	

	Telephone
	86-10-62617711-3119
	

	Fax
	86-10-88097306
	

	Email
	fengwu@microsoft.com
	

	Place and date of submission
	
	

	Relevant Recommendation | Standard and, if applicable, Contribution:

	Name (ex: “JVT”)
	JVT
	

	Title
	The improved JVT-B097 scheme SP coding scheme
	

	Contribution number
	JVT-C114
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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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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.
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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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