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Start of First change
[bookmark: _Toc49376955]2	References
The following documents contain provisions which, through reference in this text, constitute provisions of the present document.
-	References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.
-	For a specific reference, subsequent revisions do not apply.
-	For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.
[X]	JCTVC-AA1006, “Verification test report for HEVC screen content coding extensions” V. Baroncini, H. Yu, R. Joshi, S. Liu, X. Xiu, J. Xu (editors)- 2017-09-08
[xx]	Intel Xe LP presented at Intel Architecutre Day 2020. Slide 101 https://newsroom.intel.com/wp-content/uploads/sites/11/2020/08/Intel-Architecture-Day-2020-Presentation-Slides.pdf

End of First Change

Start of SecondChange
[bookmark: _Toc49377024]6.4	Scenario 3: Screen Content Scenario
[bookmark: _Toc49377025]6.4.1	Motivation
This scenario mostly motivates cases for which content goes beyond videographic content, an in particular includes computer generated imagery (CGI). Several application spaces rely on screen content types such as videoconferencing and webinars with presentation slides displayed, or remote desktop applications for demos or remote assistance. These services include massive online videoconferencing systems and telepresence systems both being particularly popular with remote collaboration.
For telepresence with screen-sharing applications, some information related to video is collected in the following:
· MS Teams™ [26] as of end of 2019.
· There are several formats supported for video. Two key properties of a video format are its frame size and color format. Supported frame sizes include 640x360 ("360p"), 1280x720 ("720p"), and 1920x1080 ("1080p"). Supported color formats include NV12 (12 bits per pixel) and RGB24 (24 bits per pixel).
· A "720p" video frame contains 921,600 pixels (1280 times 720). In the RGB24 color format, each pixel is represented as 3 bytes (24-bits) comprised of one byte each of red, green, and blue color components. Therefore, a single 720p RGB24 video frame requires 2,764,800 bytes of data (921,600 pixels times 3 bytes/pixel). At a frame rate of 30fps, sending 720p RGB24 video frames means processing approximately 80 MB/s of content (which is substantially compressed by the H.264 video codec before network transmission).
· Other tools are for further study.

As an example of hardware implementation, the Intel Xe LP shipset, supports HEVC screen content profile see slide 101 of [XX].  

End of Second Change

Start of Third Change
[bookmark: _Toc49377029]6.4.5	Encoding and Decoding Constraints
Table 6.4-3 provides an overview of encoding and decoding constraints for Screen Content scenario using AVC and HEVC codecs operating points. This will support the definition of detailed test conditions. 
Table 6.4-3 Encoding and Decoding Configurations for Screen Content
	Encoding and Decoding Constraints
	AVC 
	HEVC

	Relevant Codec and Codec Profile/Levels according to TS26.116 and TS26.511.
	H.264/AVC Main Profile 
Level 4.0 [X]
	H.265/HEVC Main-10 Profile 
H.265/HEVC Screen Content profile 
 Level 4.1, Level 5.1, Level 6.1

	RAP period
	Gradual refresh: 1 second, no fix interval intrainfinite

	Gradual refresh: 1 second, no fix interval intrainfinite

	Bit rate parameters (CBR, VBR, CAE, HRD parameters)
	Fixed QP
	Fixed QP

	Latency requirements and specific encoding settings
	Low-latency requirements, Low-delay configuration 
	Low-latency requirements, 
Low-delay B, low-delay-P


	Encoding complexity context 
	real-time encoding.
	real-time encoding.

	Required decoding capabilities
	H.264/AVC Main Profile 
Level 4.0 [X]
	H.265/HEVC Main-10 Profile 
H.265/HEVC Screen Content profile 

Level 4.1, 5.1, 6.1 [8]




End of Third Change

Start of  Fourth Change
[bookmark: _Toc49377030]6.4.6 Performance Metrics
TbdPerformance is assessed using BD-Rate computation, with PSNR, metrics as objective quality criterion. 
Note: other metrics suitable for SCC content areTBD.
End of Fourth Change

Start of Fifth Change

[bookmark: _Toc49377032]6.4.8	Test Sequences
Tests sequences illustrating the screen content scenario should ideally contain either snyhtetic content from a presentation such as a slide deck with text and graphics or natural content presenting participants to a video conference call, or a mix of the two]
[bookmark: _Toc49377033]6.4.9	Detailed Test Conditions
For screen content, would like to at least test HEVC, 720p and 1080p, Main and Screen Extended Main profiles]
[bookmark: _Toc49377006]6.4.9.1	Overview
tbd
6.4.9.2 Reference Software AVC
tbd
6.4.9.3 Reference Software HEVC Main 10 : HM16.22 
To generate the anchor bitstream, the following HEVC reference software was used:
-	https://vcgit.hhi.fraunhofer.de/jct-vc/HM/-/tags/HM-16.22 
The settings are defined as follow: 
· https://vcgit.hhi.fraunhofer.de/jct-vc/HM/-/blob/HM-16.22/cfg/encoder_lowdelay_main10.cfg 
· https://vcgit.hhi.fraunhofer.de/jct-vc/HM/-/blob/HM-16.22/cfg/encoder_lowdelay_P_main10.cfg
with the following changes:
- 	IntraPeriod such that:
· 1 second is achieved 
· no fix interval
- 	DecodingRefreshType: 
· CRA value = 1
- 	GOPSize: 8
-	QP: [22, 27, 32, 37]
-  	Coding structure: LD-B* and LD-P 
*Bi-predition with no future reference frame
6.4.9.4 Reference Software HEVC SCC: SCM 8.8: 
To generate the anchor bitstream, the following reference software for HEVC Screen Content profile was used:
SCM-8.8: https://vcgit.hhi.fraunhofer.de/jct-vc/HM/-/tags/HM-16.21+SCM-8.8
The settings are defined as follow:
· https://vcgit.hhi.fraunhofer.de/jct-vc/HM/-/blob/HM-16.21+SCM-8.8/cfg/encoder_lowdelay_main_scc.cfg
- 	IntraPeriod such that:
· 1 second is achieved 
· no fix interval
- 	DecodingRefreshType: 
· CRA value = 1 
- 	GOPSize: 8
- 	InternalBitDepth: 10
-	QP: [22, 27, 32, 37]
-  	Coding structure: LD-B* and LD-P 
*Bi-predition with no future reference frame

End of Fifth Change



Start of Sixth Change
[bookmark: _Toc49377034]6.4.10	External Performance Data
tbdIn JCTVC-AA1006  [x], Verification test report for HEVC screen content coding extensions, “the coding performance of HEVC screen content model (SCM) reference software with the SCC extensions enabled is compared with that of HEVC test model (HM) without the SCC extensions, as well as with the AVC joint model (JM) reference software in both lossy and mathematically lossless compression modes using All-Intra (AI), Random Access (RA), and Low-delay B (LB) encoding structures and using similar encoding rate-distortion optimization techniques.
BD-rate savings of SCM over JM and SCM-w/o-SCC for RGB, YUV 4:4:4, and YUV 4:2:0 color sampling formats were calculated by using the actual 648 test points that were used in the subjective testing across 6 JCT-VC sequences.”
The document contains details on sequences, test parameters and configuration files, as well as subjective results. In the context of this study, only the objective results for lossy Low-delay B are reported in the below table.
Table xxx: BD-rate savings of SCM over JM and HM for LB coding configuration
[image: ]

End of Sixth Change
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