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1. Introduction
This contribution presents a set of test results generated by ORANGE for the evaluation of H.265/HEVC compared to H.264/AVC.
The test conditions are described in the following sections and the results are presented afterwards.

2. Tests conditions
2.1. Source sequences

A set of 5 sequences were used. Two of them came from the “The Big Buck Bunny” animation movie. They were originally available in 1080p25.
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Figure 1: Bunny sequences #1 and 2

The three other source sequences were kindly made available by the European Broadcast Union (EBU). These sequences were provided in 1080p50.
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Figure 2: Opening, ESC and IceDance source sequences from the EBU

2.2. Source formats

From the sequences at 50fps, a version of 25 frames per second was obtained by temporally sub-sampling the original source. Although it is not the best approach due to different camera shutter frequencies used between 50 and 25 fps shooting, it has been found to be the best approach anyway.

	Full HD
	1080p50

	
	1080p25

	HD
	720p50

	
	720p25

	SD
	480p

	Quarter SD
	240p


Table of source formats

The above formats were generated using the agreed sub-sampling filters in S4-130505. Sequences in 480p and 240p were cropped so as to maintain the aspect ratio.

2.3. Encoding profiles

The tests were run as per the test conditions specified in S4-130165. Only the OpenGop configuration with 2s of RAP period was tested since it seems to be the most relevant for streaming applications.
For each sequence, in each format mentioned in section 2.2, a set of 10 quantization steps was generated using the following QP values for both H.264/AVC and H.265/HEVC: 16, 19, 22, 25, 28, 31, 34, 37, 40 and 43
3. Tests results

3.1. Tests interpretation

The PSNR and the BD-rate values obtained for various test cases are presented in the attached excel file.
 Three sets of overlapping QP value ranges, as described in the table below, were used to compute the BD-rate values. Although the QP 16 and 43 configurations were generated and documented in the Excel sheet, they were not taken into account due to the fact that they are not realistic in terms of service implementation (bitrate too high, out of level limits or quality very degraded).

	Bit rate 
	QP values used for BD-rate computation

	High bit rate
	19, 22, 25, 28

	Medium bit rate
	25, 28, 31, 34

	Low bit rate
	31, 34, 37, 40


QP values used for computing BD-rate values for different rate conditions
The summarized BD-rate results are presented hereafter. There is no “overall” gain presented due to the fact that the variation is too important and 3GPP services should focus only the performances from the Medium and Low bit-rate range. 

	
	High bit-rate
	Medium bit-rate
	Low bit-rate

	 
	Y
	U
	V
	Y
	U
	V
	Y
	U
	V

	1080p50
	-27,9%
	-21,1%
	-26,1%
	-39,5%
	-42,8%
	-44,4%
	-45,3%
	-57,6%
	-58,9%

	1080p25
	-25,4%
	-21,0%
	-22,5%
	-35,2%
	-33,6%
	-33,9%
	-41,8%
	-47,4%
	-47,2%

	720p50
	-30,5%
	-29,6%
	-31,5%
	-34,8%
	-39,3%
	-40,3%
	-39,9%
	-53,0%
	-54,7%

	720p25
	-23,3%
	-21,5%
	-21,5%
	-27,3%
	-26,0%
	-26,3%
	-33,6%
	-38,3%
	-39,2%

	480p
	-25,0%
	-24,9%
	-25,1%
	-28,4%
	-30,2%
	-30,5%
	-33,5%
	-42,3%
	-42,7%

	240p
	-21,3%
	-23,2%
	-23,1%
	-23,7%
	-27,3%
	-27,3%
	-27,4%
	-38,1%
	-37,5%

	Overall
	-25,6%
	-23,9%
	-25,1%
	-31,3%
	-33,0%
	-33,4%
	-36,7%
	-45,8%
	-46,1%


When comparing these results with the ones previously presented during the last SA4 meeting (based on the JCT-VC sequences), it can be noted that the HEVC gain over AVC is lower of 5% in average.
It doesn’t appear to have any impact on the relevance of HEVC for 3GPP services regarding its coding efficiency.

These objective measurements are consistent with what is expected from HEVC and associated subjective results will be required so as to get a proper idea of the HEVC gain over AVC in the context of 3GPP services.
4. Conclusion

It is proposed to add these test results into the draft TR on HEVC as additional measurements.
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