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Start of  first Change: 
[bookmark: _Toc49377066][bookmark: _Toc70944488]Scenario 3: Screen Content Scenario
[bookmark: _Toc41600602][bookmark: _Toc55813010][bookmark: _Toc49377025][bookmark: _Toc70944409]6.4.1	Motivation
This scenario mostly motivates cases for which content goes beyond videographic content, and 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.
o	There are several formats supported for video. Two key properties of a video format are its frame size and colour format. Supported frame sizes include 640x360 ("360p"), 1280x720 ("720p"), and 1920x1080 ("1080p"). Supported colour formats include NV12 (12 bits per pixel) and RGB24 (24 bits per pixel).
o	A "720p" video frame contains 921,600 pixels (1280 times 720). In the RGB24 colour format, each pixel is represented as 3 bytes (24-bits) comprised of one byte each of red, green, and blue colour 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™ chipset supports HEVC screen content profile (see slide 101 of [41]).
[bookmark: _Toc41600603][bookmark: _Toc55813011][bookmark: _Toc49377026][bookmark: _Toc70944410]6.4.2	Description of the Anticipated Application
3GPP until now has very restricted set of services but based on the considerations in clause 6.4.1, the following encoding benchmark capabilities are considered for decoding:
-	H.264 (AVCHD) YUV 4:2:0, YUV 4:4:4, 8 bit, Max Resolution 1920x1080
-	H.265 (HEVC) YUV 4:2:0, YUV 4:4:4, 10 bit, Max Resolution 4096 x 2048
The considered scenario is low-latency streaming or conversational. Important aspects that are expected to be considered when evaluating a codec in the context of this:
-	Quality and Coding Efficiency:
-	The ability to compress computer-generated content. Typically, it means the ability to have non perceptible intra refreshes and the ability to maintain stability on low frequency areas (such as uniform backgrounds) as well as maintaining details on high frequencies (particularly for text)
-	The ability compress YUV 4:2:0 and 4:4:4 content.
- 	Considered settings for encoding:
-	Low-latency settings
-	No specific error resilience mechanisms
-	Encoding in this scenario is typically done as
-	Real-time encoding
[bookmark: _Toc41600604][bookmark: _Toc55813012][bookmark: _Toc49377027][bookmark: _Toc70944411]6.4.3	Source Format Properties
[bookmark: _Hlk40708147]Table 6.4.3-1 provides an overview of the different source signal properties for Screen Content Sharing. This information is used to select proper test sequences.
Table 6.4.3-1 Screen Content Sharing source properties
	Source format properties
	Screen Content

	Spatial resolution
	1920 x 1080, 3840 x 2160

	Chroma format
	Y’CbCr, RGB

	Chroma subsampling
	4:2:0, 4:4:4

	Picture aspect ratio
	16:9

	Frame rates
	25, 30, 50, 60 Hz

	Bit depth
	8, 10

	Colour space formats
	BT.709

	Transfer characteristics
	BT.709


[bookmark: _Toc41600605][bookmark: _Toc49377028][bookmark: _Toc70944412]6.4.4	Encoding and Decoding Constraints
Table 6.4.4-1 provides an overview of the different codec tools per profile that may be suitable for coding screen content sequences for the AVC and HEVC codecs.
Table 6.4.4-1 Screen Content Tools per Profile
	Screen content tools
	AVC 
	HEVC

	main profile
	Not applicable
	Transform skip

	range extension profile 
	not applicable
	Residual Differential Pulse Code Modulation (RDPCM) (implicit intra/explicit inter), 

	screen content profile
	Not applicable 
	Intra Block Copy (full frame or less), Palette, Adaptive Colour Transform



Table 6.4.4-2 provides an overview of encoding and decoding constraints for Screen Content scenario 
-	general constraints
-	using H.264/AVC codecs operating points,
-	using H.265/HEVC codecs operating points.  
These configurations support the definition of detailed test conditions. The configuration files for HEVC are used as the reference configurations for other codecs. 
Table 6.4.4-2 Encoding and Decoding Configurations for Screen Content
	Encoding and Decoding Constraints
	General
	H.264/AVC
	H.265/HEVC

	Relevant Codec and Codec Profile/Levels according to TS26.116 and TS26.511.
	Profiles suitable for screen content
Levels to meet the above frame rates
	H.264/AVC Progressive High Profile 
Level 4.2, 5.2
	H.265/HEVC Main-10 Profile 
H.265/HEVC Screen Content profile 
 Level 4.1, 5.1, 6.1

	Random access frequency
	1 second, infinite
	1 second, infinite
	1 second, infinite

	Error resiliency tools
	none
	none
	none

	Bit rate parameters (CBR, VBR, CAE, HRD parameters)
	Constant quality
	Fixed QP for I and P slices
	Fixed QP for I and P slices
See configuration files

	Bit rates and quality configuration
	Covering a range of relevant bitrates and qualities
	QP variations between 17 and 32
	QP variations between 22 and 42

	Latency requirements and specific encoding settings
	Encoding adds no latency
	Low-delay P 
	Low-delay-P

	Encoding complexity context 
	Real-time encoding is possible
	Settings for search ranges, set to 64
	Settings for search ranges, set to 64

	Required decoding capabilities
	Profiles suitable for screen content
Levels to meet the above frame rates
	H.264/AVC Progressive High Profile 
Level 4.2, 5.2
	H.265/HEVC Main-10 Profile 
H.265/HEVC Screen Content profile 
 Level 4.1, 5.1, 6.1



[bookmark: _Toc41600606][bookmark: _Toc55813015][bookmark: _Toc49377030][bookmark: _Toc70944413]6.4.5	Performance Metrics
All SDR Metrics as defined in clause 5.5.2 apply. However, VMAF and MS-SSIM may not be adequate for screen content sequences and PSNR should be the main SDR metric to consider.
Editor’s Note: We leave the decision on characterization open, which metrics are to be used
[bookmark: _Toc41600607][bookmark: _Toc55813016][bookmark: _Toc49377031][bookmark: _Toc70944414]6.4.6	Interoperability Considerations
For screen content, RTP-based communication is expected.
[bookmark: _Toc41600608][bookmark: _Toc49377032][bookmark: _Toc70944415]6.4.7	Reference Sequences
[bookmark: _Toc41600609][bookmark: _Toc49377033]Table 6.4.7-1 provides the selected reference sequences for this scenario. Keys are defined to refer to the sequences in the context of the scenario. The sequences are named and a reference to the details of the sequence is provided. A justification is provided, why this sequence is selected.
Reference sequences illustrating the screen content scenario are described in Annex C. They contain either synthetic content from a presentation such as a slide deck with text and graphics. 
The details are also provided here: http://dash.akamaized.net/WAVE/3GPP/5GVideo/Anchors/Scenario-3/reference-sequence.csv.
Table 6.4.7-1 Reference Sequences for Screen Content Scenario
	Key
	Name
	Reference

	S3-R01
	MovingText2-4K-10bit
	Annex C.6.2

	S3-R02
	MovingText2-4K-8bit
	Annex C.6.2

	S3-R03
	MovingText2-FullHD-10bit
	Annex C.6.2

	S3-R04
	MovingText2-FullHD-8bit
	Annex C.6.2

	S3-R05
	TextMixTransitions-4K-10bit
	Annex C.6.3

	S3-R06
	TextMixTransitions-4K-8bit
	Annex C.6.3

	S3-R07
	TextMixTransitions-FullHD-10bit
	Annex C.6.3

	S3-R08
	TextMixTransitions-FullHD-8bit
	Annex C.6.3

	S3-R09
	GraphicsMixSimple-4K-10bit
	Annex C.6.4

	S3-R10
	GraphicsMixSimple-4K-8bit
	Annex C.6.4

	S3-R11
	GraphicsMixSimple-FullHD-10bit
	Annex C.6.4

	S3-R12
	GraphicsMixSimple-FullHD-8bit
	Annex C.6.4

	S3-R13
	GraphicsMixTransitions-4K-10bit
	Annex C.6.5

	S3-R14
	GraphicsMixTransitions-4K-8bit
	Annex C.6.5

	S3-R15
	GraphicsMixTransitions-FullHD-10bit
	Annex C.6.5

	S3-R16
	GraphicsMixTransitions-FullHD-8bit
	Annex C.6.5

	S3-R17
	Mission-Control
	Annex C.6.6


[bookmark: _Toc70944416]6.4.8	Anchor Definition
[bookmark: _Toc70944417]6.4.8.1	Overview
This clause provides details on how to generate the anchors for the Screen Content scenario.
The screen content configuration relies on low delay encoding modes with the optional use of Screen Content encoding tools when possible (for HEVC).
[bookmark: _Toc70944418]6.4.8.2	H.264/AVC Anchors
[bookmark: _Toc70944419]6.4.8.2.1	Overview
Table 6.4.8.2.1-1 provides an overview of the H.264/AVC anchor tuples. Keys are identified to refer to the anchors in the context of the scenario. Note that only the 8-bit sequences are used.
Table 6.4.8.2.1-1 Anchor Tuple generation with H.264/AVC for Screen Content Scenario
	Key
	Clause
	Reference Sequence
	Reference Encoder
	Config
	Variations
	Anchor Key

	S3-A01-264
	6.4.8.2.4
	S3-R02
	JM19.0
	S3-JM-02
	QP=[17,22,27,32,37]
	S3-A01-264-<QP>

	S3-A02-264
	6.4.8.2.3
	S3-R04
	JM19.0
	S3-JM-01
	QP=[17,22,27,32,37]
	S3-A02-264-<QP>

	S3-A03-264
	6.4.8.2.4
	S3-R06
	JM19.0
	S3-JM-02
	QP=[17,22,27,32,37]
	S3-A03-264-<QP>

	S3-A04-264
	6.4.8.2.3
	S3-R08
	JM19.0
	S3-JM-01
	QP=[17,22,27,32,37]
	S3-A04-264-<QP>

	S3-A05-264
	6.4.8.2.4
	S3-R10
	JM19.0
	S3-JM-02
	QP=[17,22,27,32,37]
	S3-A05-264-<QP>

	S3-A06-264
	6.4.8.2.3
	S3-R12
	JM19.0
	S3-JM-01
	QP=[17,22,27,32,37]
	S3-A06-264-<QP>

	S3-A07-264
	6.4.8.2.4
	S3-R14
	JM19.0
	S3-JM-02
	QP=[17,22,27,32,37]
	S3-A07-264-<QP>

	S3-A08-264
	6.4.8.2.3
	S3-R16
	JM19.0
	S3-JM-01
	QP=[17,22,27,32,37]
	S3-A08-264-<QP>

	S3-A09-264
	6.4.8.2.4
	S3-R17
	JM19.0
	S3-JM-01
	QP=[17,22,27,32,37]
	S3-A09-264-<QP>

	S3-A10-264
	6.4.8.2.3
	S3-R02
	JM19.0
	S3-JM-04
	QP=[17,22,27,32,37]
	S3-A10-264-<QP>

	S3-A11-264
	6.4.8.2.6
	S3-R04
	JM19.0
	S3-JM-03
	QP=[17,22,27,32,37]
	S3-A11-264-<QP>

	S3-A12-264
	6.4.8.2.5
	S3-R06
	JM19.0
	S3-JM-04
	QP=[17,22,27,32,37]
	S3-A12-264-<QP>

	S3-A13-264
	6.4.8.2.6
	S3-R08
	JM19.0
	S3-JM-03
	QP=[17,22,27,32,37]
	S3-A13-264-<QP>

	S3-A14-264
	6.4.8.2.5
	S3-R10
	JM19.0
	S3-JM-04
	QP=[17,22,27,32,37]
	S3-A14-264-<QP>

	S3-A15-264
	6.4.8.2.6
	S3-R12
	JM19.0
	S3-JM-03
	QP=[17,22,27,32,37]
	S3-A15-264-<QP>

	S3-A16-264
	6.4.8.2.5
	S3-R14
	JM19.0
	S3-JM-04
	QP=[17,22,27,32,37]
	S3-A16-264-<QP>

	S3-A17-264
	6.4.8.2.6
	S3-R16
	JM19.0
	S3-JM-03
	QP=[17,22,27,32,37]
	S3-A17-264-<QP>

	S3-A18-264
	6.4.8.2.5
	S3-R17
	JM19.0
	S3-JM-03
	QP=[17,22,27,32,37]
	S3-A18-264-<QP>


[bookmark: _Toc70944420]6.4.8.2.2	Common Parameters
To generate the anchor bitstreams, JM19.0 is used.
The common parameters are as follows: 
-	ProfileIDC = 100 (High Profile)
-	IDRPeriod = IntraPeriod
-	QPISlice = QPPSlice = QP
-	NumberOfReferenceFrames = 4
-	PList0References = 4 (P slice List 0 reference override)
-	I16RDOpt = 1 (rd-optimized mode decision for Intra 16x16 MB)
-	SearchMode: Enhanced Predictive Zonal Search (EPZS)
-	SearchRange = 64; 
The following parameters are variables and triggered through updates of the config-file.
· QP: [17,22,27,32,37]
[bookmark: _Toc70944421]6.4.8.2.3	S3-JM-01: Full HD, no Intra
The common parameters as defined in 6.4.8.2.2 apply.
In addition, the following parameters apply: 
-	LevelIDC = 42
-	IntraPeriod = 0 (no intra)
-	Hierarchical P-Frames	
-	NumberBFrames = 4
-	HierarchyLevelQPEnable  =  1
-	ExplicitHierarchyFormat = "P0r5P1r4P2r5P3r4"
The settings are defined in the attached configuration file s3-jm-01.cfg.
[bookmark: _Toc70944422]6.4.8.2.4	JM-02: 4K, no Intra
The common parameters as defined in 6.4.8.2.2 apply.
In addition, the following parameters apply: 
-	LevelIDC = 52
-	IntraPeriod = 0 (no intra)
-	Hierarchical P-Frames	
-	NumberBFrames = 4
-	HierarchyLevelQPEnable  =  1
-	ExplicitHierarchyFormat = "P0r5P1r4P2r5P3r4"
The settings are defined in the attached configuration file s3-jm-02.cfg.
[bookmark: _Toc70944423]6.4.8.2.4	JM-03: Full HD, Intra 1 sec
The common parameters as defined in 6.4.8.2.2 apply.
In addition, the following parameters apply: 
-	LevelIDC = 42
-	IntraPeriod = 60 (1 second intra)
-	NumberBFrames = 0
The settings are defined in the attached configuration file s3-jm-03.cfg.
[bookmark: _Toc70944424]6.4.8.2.5	JM-04: 4K, Intra 1 sec
The common parameters as defined in 6.4.8.2.2 apply.
In addition, the following parameters apply: 
-	LevelIDC = 52
-	IntraPeriod = 60 (1 second intra)
-	NumberBFrames = 0
The settings are defined in the attached configuration file s3-jm-04.cfg.
[bookmark: _Toc70944425]6.4.8.3	H.265/HEVC Anchors
[bookmark: _Toc70944427]6.4.8.3.1	Overview
Table 6.4.8.3.1-1 provides an overview of the H.265/HEVC anchor tuples. Keys are identified to refer to the anchors in the context of the scenario.
The details are also provided here: http://dash.akamaized.net/WAVE/3GPP/5GVideo/Anchors/Scenario-3/anchors.csv.
Table 6.4.8.3.1-1 Anchor Tuple generation with H.265/HEVC for Screen Content Scenario
	Key
	Clause
	Reference Sequence
	Reference Encoder
	Configuration
	Variations
	Anchor Key

	S3-A01-265
	6.4.8.3.3
	S3-R01
	HM16.22
	S3-HM-01
	QP = [22,27,32,37,42]
	S3-A01-265-<QP>

	S3-A02-265
	6.4.8.3.3
	S3-R02
	HM16.22
	S3-HM-01
	QP = [22,27,32,37,42]
	S3-A02-265-<QP>

	S3-A03-265
	6.4.8.3.3
	S3-R03
	HM16.22
	S3-HM-01
	QP = [22,27,32,37,42]
	S3-A03-265-<QP>

	S3-A04-265
	6.4.8.3.3
	S3-R04
	HM16.22
	S3-HM-01
	QP = [22,27,32,37,42]
	S3-A04-265-<QP>

	S3-A05-265
	6.4.8.3.3
	S3-R05
	HM16.22
	S3-HM-01
	QP = [22,27,32,37,42]
	S3-A05-265-<QP>

	S3-A06-265
	6.4.8.3.3
	S3-R06
	HM16.22
	S3-HM-01
	QP = [22,27,32,37,42]
	S3-A06-265-<QP>

	S3-A07-265
	6.4.8.3.3
	S3-R07
	HM16.22
	S3-HM-01
	QP = [22,27,32,37,42]
	S3-A07-265-<QP>

	S3-A08-265
	6.4.8.3.3
	S3-R08
	HM16.22
	S3-HM-01
	QP = [22,27,32,37,42]
	S3-A08-265-<QP>

	S3-A09-265
	6.4.8.3.3
	S3-R09
	HM16.22
	S3-HM-01
	QP = [22,27,32,37,42]
	S3-A09-265-<QP>

	S3-A10-265
	6.4.8.3.3
	S3-R10
	HM16.22
	S3-HM-01
	QP = [22,27,32,37,42]
	S3-A10-265-<QP>

	S3-A11-265
	6.4.8.3.3
	S3-R11
	HM16.22
	S3-HM-01
	QP = [22,27,32,37,42]
	S3-A11-265-<QP>

	S3-A12-265
	6.4.8.3.3
	S3-R12
	HM16.22
	S3-HM-01
	QP = [22,27,32,37,42]
	S3-A12-265-<QP>

	S3-A13-265
	6.4.8.3.3
	S3-R13
	HM16.22
	S3-HM-01
	QP = [22,27,32,37,42]
	S3-A13-265-<QP>

	S3-A14-265
	6.4.8.3.3
	S3-R14
	HM16.22
	S3-HM-01
	QP = [22,27,32,37,42]
	S3-A14-265-<QP>

	S3-A15-265
	6.4.8.3.3
	S3-R15
	HM16.22
	S3-HM-01
	QP = [22,27,32,37,42]
	S3-A15-265-<QP>

	S3-A16-265
	6.4.8.3.3
	S3-R16
	HM16.22
	S3-HM-01
	QP = [22,27,32,37,42]
	S3-A16-265-<QP>

	S3-A17-265
	6.4.8.3.4
	S3-R01
	HM16.22
	S3-HM-02
	QP = [22,27,32,37,42]
	S3-A17-265-<QP>

	S3-A18-265
	6.4.8.3.4
	S3-R02
	HM16.22
	S3-HM-02
	QP = [22,27,32,37,42]
	S3-A18-265-<QP>

	S3-A19-265
	6.4.8.3.4
	S3-R03
	HM16.22
	S3-HM-02
	QP = [22,27,32,37,42]
	S3-A19-265-<QP>

	S3-A20-265
	6.4.8.3.4
	S3-R04
	HM16.22
	S3-HM-02
	QP = [22,27,32,37,42]
	S3-A20-265-<QP>

	S3-A21-265
	6.4.8.3.4
	S3-R05
	HM16.22
	S3-HM-02
	QP = [22,27,32,37,42]
	S3-A21-265-<QP>

	S3-A22-265
	6.4.8.3.4
	S3-R06
	HM16.22
	S3-HM-02
	QP = [22,27,32,37,42]
	S3-A22-265-<QP>

	S3-A23-265
	6.4.8.3.4
	S3-R07
	HM16.22
	S3-HM-02
	QP = [22,27,32,37,42]
	S3-A23-265-<QP>

	S3-A24-265
	6.4.8.3.4
	S3-R08
	HM16.22
	S3-HM-02
	QP = [22,27,32,37,42]
	S3-A24-265-<QP>

	S3-A25-265
	6.4.8.3.4
	S3-R09
	HM16.22
	S3-HM-02
	QP = [22,27,32,37,42]
	S3-A25-265-<QP>

	S3-A26-265
	6.4.8.3.4
	S3-R10
	HM16.22
	S3-HM-02
	QP = [22,27,32,37,42]
	S3-A26-265-<QP>

	S3-A27-265
	6.4.8.3.4
	S3-R11
	HM16.22
	S3-HM-02
	QP = [22,27,32,37,42]
	S3-A27-265-<QP>

	S3-A28-265
	6.4.8.3.4
	S3-R12
	HM16.22
	S3-HM-02
	QP = [22,27,32,37,42]
	S3-A28-265-<QP>

	S3-A29-265
	6.4.8.3.4
	S3-R13
	HM16.22
	S3-HM-02
	QP = [22,27,32,37,42]
	S3-A29-265-<QP>

	S3-A30-265
	6.4.8.3.4
	S3-R14
	HM16.22
	S3-HM-02
	QP = [22,27,32,37,42]
	S3-A30-265-<QP>

	S3-A31-265
	6.4.8.3.4
	S3-R15
	HM16.22
	S3-HM-02
	QP = [22,27,32,37,42]
	S3-A31-265-<QP>

	S3-A32-265
	6.4.8.3.4
	S3-R16
	HM16.22
	S3-HM-02
	QP = [22,27,32,37,42]
	S3-A32-265-<QP>

	S3-A33-265
	6.4.8.3.5
	S3-R01
	SCM8.8
	S3-SCC-01
	QP = [22,27,32,37,42]
	S3-A33-265-<QP>

	S3-A34-265
	6.4.8.3.5
	S3-R02
	SCM8.8
	S3-SCC-01
	QP = [22,27,32,37,42]
	S3-A34-265-<QP>

	S3-A35-265
	6.4.8.3.5
	S3-R03
	SCM8.8
	S3-SCC-01 
	QP = [22,27,32,37,42]
	S3-A35-265-<QP>

	S3-A36-265
	6.4.8.3.5
	S3-R04
	SCM8.8
	S3-SCC-01 
	QP = [22,27,32,37,42]
	S3-A36-265-<QP>

	S3-A37-265
	6.4.8.3.5
	S3-R05
	SCM8.8
	S3-SCC-01 
	QP = [22,27,32,37,42]
	S3-A37-265-<QP>

	S3-A38-265
	6.4.8.3.5
	S3-R06
	SCM8.8
	S3-SCC-01 
	QP = [22,27,32,37,42]
	S3-A38-265-<QP>

	S3-A39-265
	6.4.8.3.5
	S3-R07
	SCM8.8
	S3-SCC-01 
	QP = [22,27,32,37,42]
	S3-A39-265-<QP>

	S3-A40-265
	6.4.8.3.5
	S3-R08
	SCM8.8
	S3-SCC-01 
	QP = [22,27,32,37,42]
	S3-A40-265-<QP>

	S3-A41-265
	6.4.8.3.5
	S3-R09
	SCM8.8
	S3-SCC-01 
	QP = [22,27,32,37,42]
	S3-A41-265-<QP>

	S3-A42-265
	6.4.8.3.5
	S3-R10
	SCM8.8
	S3-SCC-01 
	QP = [22,27,32,37,42]
	S3-A42-265-<QP>

	S3-A43-265
	6.4.8.3.5
	S3-R11
	SCM8.8
	S3-SCC-01 
	QP = [22,27,32,37,42]
	S3-A43-265-<QP>

	S3-A44-265
	6.4.8.3.5
	S3-R12
	SCM8.8
	S3-SCC-01 
	QP = [22,27,32,37,42]
	S3-A44-265-<QP>

	S3-A45-265
	6.4.8.3.5
	S3-R13
	SCM8.8
	S3-SCC-01 
	QP = [22,27,32,37,42]
	S3-A45-265-<QP>

	S3-A46-265
	6.4.8.3.5
	S3-R14
	SCM8.8
	S3-SCC-01 
	QP = [22,27,32,37,42]
	S3-A46-265-<QP>

	S3-A47-265
	6.4.8.3.5
	S3-R15
	SCM8.8
	S3-SCC-01 
	QP = [22,27,32,37,42]
	S3-A47-265-<QP>

	S3-A48-265
	6.4.8.3.5
	S3-R16
	SCM8.8
	S3-SCC-01 
	QP = [22,27,32,37,42]
	S3-A48-265-<QP>

	S3-A49-265
	6.4.8.3.6
	S3-R01
	SCM8.8
	S3-SCC-02
	QP = [22,27,32,37,42]
	S3-A49-265-<QP>

	S3-A50-265
	6.4.8.3.6
	S3-R02
	SCM8.8
	S3-SCC-02 
	QP = [22,27,32,37,42]
	S3-A50-265-<QP>

	S3-A51-265
	6.4.8.3.6
	S3-R03
	SCM8.8
	S3-SCC-02 
	QP = [22,27,32,37,42]
	S3-A51-265-<QP>

	S3-A52-265
	6.4.8.3.6
	S3-R04
	SCM8.8
	S3-SCC-02 
	QP = [22,27,32,37,42]
	S3-A52-265-<QP>

	S3-A53-265
	6.4.8.3.6
	S3-R05
	SCM8.8
	S3-SCC-02 
	QP = [22,27,32,37,42]
	S3-A53-265-<QP>

	S3-A54-265
	6.4.8.3.6
	S3-R06
	SCM8.8
	S3-SCC-02 
	QP = [22,27,32,37,42]
	S3-A54-265-<QP>

	S3-A55-265
	6.4.8.3.6
	S3-R07
	SCM8.8
	S3-SCC-02 
	QP = [22,27,32,37,42]
	S3-A55-265-<QP>

	S3-A56-265
	6.4.8.3.6
	S3-R08
	SCM8.8
	S3-SCC-02 
	QP = [22,27,32,37,42]
	S3-A56-265-<QP>

	S3-A57-265
	6.4.8.3.6
	S3-R09
	SCM8.8
	S3-SCC-02 
	QP = [22,27,32,37,42]
	S3-A57-265-<QP>

	S3-A58-265
	6.4.8.3.6
	S3-R10
	SCM8.8
	S3-SCC-02 
	QP = [22,27,32,37,42]
	S3-A58-265-<QP>

	S3-A59-265
	6.4.8.3.6
	S3-R11
	SCM8.8
	S3-SCC-02 
	QP = [22,27,32,37,42]
	S3-A59-265-<QP>

	S3-A60-265
	6.4.8.3.6
	S3-R12
	SCM8.8
	S3-SCC-02 
	QP = [22,27,32,37,42]
	S3-A60-265-<QP>

	S3-A61-265
	6.4.8.3.6
	S3-R13
	SCM8.8
	S3-SCC-02 
	QP = [22,27,32,37,42]
	S3-A61-265-<QP>

	S3-A62-265
	6.4.8.3.6
	S3-R14
	SCM8.8
	S3-SCC-02 
	QP = [22,27,32,37,42]
	S3-A62-265-<QP>

	S3-A63-265
	6.4.8.3.6
	S3-R15
	SCM8.8
	S3-SCC-02 
	QP = [22,27,32,37,42]
	S3-A63-265-<QP>

	S3-A64-265
	6.4.8.3.6
	S3-R16
	SCM8.8
	S3-SCC-02 
	QP = [22,27,32,37,42]
	S3-A64-265-<QP>

	S3-A65-265
	6.4.8.3.3
	S3-R17
	HM16.22
	S3-HM-01
	QP = [22,27,32,37,42]
	S3-A65-265-<QP>

	S3-A66-265
	6.4.8.3.4
	S3-R17
	HM16.22
	S3-HM-02
	QP = [22,27,32,37,42]
	S3-A66-265-<QP>

	S3-A67-265
	6.4.8.3.5
	S3-R17
	SCM8.8
	S3-SCC-01
	QP = [22,27,32,37,42]
	S3-A67-265-<QP>

	S3-A68-265
	6.4.8.3.6
	S3-R17
	SCM8.8
	S3-SCC-02
	QP = [22,27,32,37,42]
	S3-A68-265-<QP>


[bookmark: _Toc70944428]6.4.8.3.2	Common Settings 
Each source sequence is encoded with: 
-	QP: [22, 27, 32, 37, 42] 
-	InternalBitDepth is 10 # codec operating bit-depth where all sequences (including 8 bit sequences) are coded with an internal bitdeph of 10 in accordance with [44] and metrics are calculated in 10 bits.
6.4.8.3.3	S3-HM-01: Main 10 Profile with no fixed Intra 
To generate the anchor bitstreams, HM16.22 is used.
The settings are defined in the attached configuration file s3-hm-01.cfg.
Each source sequence is encoded with: 
-	The settings defined in 6.4.8.3.2.
-	IntraPeriod with no fix interval
-	GOPSize is equal to 8. Each P picture refers to up to 4 preceding pictures in display order
[bookmark: _Toc70944429]6.4.8.3.4	S3-HM-02: Main 10 Profile with fixed Intra every second
To generate the anchor bitstreams, HM16.22 is used.
The settings are defined in the attached configuration file s3-hm-02.cfg.
Each source sequence is encoded with: 
-	The settings defined in 6.4.8.3.2. 
-	IntraPeriod such that exactly 1 second is achieved (i.e. IntraPeriod value equal to the sequence fps value)
-	DecodingRefreshType: (2) IDR  
-	IntraQPOffset and QPoffsets are set equal to 0
-	Each P picture refers to immediately preceding pictures in display order.
[bookmark: _Toc70944430]6.4.8.3.5	S3-SCC-01: Screen Content Profile with no fixed Intra
To generate the anchor bitstreams SCM-8.8 is used.
The settings are defined in the attached configuration file s3-scc-01.cfg.
Each source sequence is encoded with: 
-	The settings defined in 6.4.8.3.2. 
-	IntraPeriod with no fix interval
-  	GOPSize is equal to 8. Each P picture refers to up to 4 preceding pictures in display order
-  	IntraQPOffset is -1. P picture QP offsets are alternatively equal to 4, 5, and are set to 1 every 8 pictures.
[bookmark: _Toc70944431]6.4.8.3.6	S3-SCC-02: Screen Content Profile with fixed Intra every second
To generate the anchor bitstreams SCM-8.8 is used.
The settings are defined in the attached configuration file s3-scc-02.cfg.
Each source sequence is encoded with: 
-	The settings defined in 6.4.8.3.2. 
-	IntraPeriod such that exactly 1 second is achieved (i.e. IntraPeriod value equal to the sequence fps value)
- 	DecodingRefreshType: (2) IDR  
-  IntraQPOffset and P pictures QPoffsets are set equal to 0
-  Each P picture refers to immediately preceding pictures in display order.
[bookmark: _Toc70944432]6.4.9	Anchor Results
HEVC anchor streams are provided according to the key system here: 
· https://dash-large-files.akamaized.net/WAVE/3GPP/5GVideo/Anchors/Scenario-3
HEVC anchor results are provided with the appropriate keys as defined in Table 6.4.8.3.1-1 
· in the attached csv files
· https://dash-large-files.akamaized.net/WAVE/3GPP/5GVideo/Anchors/Metrics/Scenario-3/
Editor’s Note:
· Please cross-check of the results latest until next SA4#113e meeting
· Results for S3-17 still need to be added
· Results for H.264/AVC are still needed
[bookmark: _Toc70944433][bookmark: _Toc41600610][bookmark: _Toc49377034]6.4.10	Additional Information and Performance Data
In JCTVC-AA1006 [40], 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 colour 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 Table 6.4.10-1.
Table 6.4.10-1: BD-rate savings of SCM over JM and HM for LB coding configuration
[image: Table
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[bookmark: _Toc55813049][bookmark: _Toc49377060][bookmark: _Toc70944472]6.6.5	Performance Metrics
All metrics as defined in clause 5.5 apply. However, VMAF and MS-SSIM may not be adequate for online gaming sequences and PSNR should be the main metric to consider.
[bookmark: _Toc55813050][bookmark: _Toc49377061][bookmark: _Toc70944473]6.6.6	Interoperability Considerations
For online gamine, RTP-based communication is expected.
tbd
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