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Start of  first Change: 

[bookmark: _Toc55812977][bookmark: _Toc69269501]5.7	Characterization
Characterization is the comparison of a codec under test with an anchor based on the framework introduced in this clause. Characterization in this report is based on Bjöntegard-Delta (BD)-rate information according to [44].
A full characterization of a codec for a scenario against a 3GPP codec shall provide at least the following metrics
-	The BD-rate gain for each defined anchor tuple and each required metric
-	The average BD-rate gain across all anchors of the scenario for each required metric.
  [image: ]
Figure 5.7-1: Characterization Framework
BD-Rate is computed according to the CTC method used in JVET and specified in [44] from the tools publicly available: Reference codec software, Excel file available in [57] for SDR and in [58] for HDR. 
The Excel files include the VBS script bdrate( ) to compute the BD-Rate performance between a test codec and a reference from four rate-distortion points, except. for scenario 3 where five rate-distortion points are used. 
These excel files have been extended in the Random-Access and low delay tabs to contain new columns for the new metrics: VMAF, SSIM and MS-SSIM, in the SDR case only. The “SA4 extended excel files” for SDR and HDR are attached as S4-template-HDR.xlsx and S4-template-SDR.xlsx.  Editor Note: add Ref to xls for scenario 3 as needed.
Editor’s Note: At this stage the BD-Rate is defined as result of the above excel sheets. In an updated version of the TR, an independent metric computation tool may be provided that allows to generate the BD-Rate values based on the metrics results.
For the computation of VMAF, SSIM and MS-SSIM, the C++ executable “vmafossexec” [59], open source provided by Netflix could be used (Licence BSD + Patent) (Note: a tag need to be defined for libvmaf and vmafossexec). MS-SSIM is computed in Vmafossexec with the default 11 Gaussian Window and default K1=0.01 and K2=0.03.
Here is the command line:
vmafossexec $VMAF_FMT $WIDTH $HEIGHT ref.yuv test.yuv $VMAFMODEL --thread 1 --psnr --ssim --ms-ssim --log metrics.vmaf
$VMAF_FMT: describe yuv subsampling (yuv420p10le or yuv420p8In10leOut)
$VMAFMODEL: vmaf_4k_v0.6.1.pkl (4K and more) or vmaf_v0.6.1.pkl (HD and lower res)
thread: 0 to use all threads available
Note: the VMAF executable allows to extract the psnr which could also be used to check if it matches reference software output.
Another optional method is provided, as described in Annex F, to compute the metrics automatically.  BD-Rate computation is supported by a script that uses anchor tuple and test tuple metrics to provide the characterization results as shown in Figure 5.7-1. 
For details on BD-Rate computation, refer to [44].
End of  first Change 


Start of  second Change: 
[bookmark: _Toc41600604][bookmark: _Toc55813012][bookmark: _Toc49377027][bookmark: _Toc69269544]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: _Toc70944412][bookmark: _Toc41600605][bookmark: _Toc49377028][bookmark: _Toc69269545]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.
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/AVC HEVC codecs operating points.  
These configurations support the definition of detailed test conditions.

End of  second Change  

Start of Third Change: 
6.4.8.2	H.264/AVC Anchors
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=[17,20,23,26,29,32]
	S3-A01-264-<QP>

	S3-A02-264
	6.4.8.2.3
	S3-R04
	JM19.0
	S3-JM-01
	QP=[17,20,23,26,29,32]
	S3-A02-264-<QP>

	S3-A03-264
	6.4.8.2.4
	S3-R06
	JM19.0
	S3-JM-02
	QP=[17,20,23,26,29,32]
	S3-A03-264-<QP>

	S3-A04-264
	6.4.8.2.3
	S3-R08
	JM19.0
	S3-JM-01
	QP=[17,20,23,26,29,32]
	S3-A04-264-<QP>

	S3-A05-264
	6.4.8.2.4
	S3-R10
	JM19.0
	S3-JM-02
	QP=[17,20,23,26,29,32]
	S3-A05-264-<QP>

	S3-A06-264
	6.4.8.2.3
	S3-R12
	JM19.0
	S3-JM-01
	QP=[17,20,23,26,29,32]
	S3-A06-264-<QP>

	S3-A07-264
	6.4.8.2.4
	S3-R14
	JM19.0
	S3-JM-02
	QP=[17,20,23,26,29,32]
	S3-A07-264-<QP>

	S3-A08-264
	6.4.8.2.3
	S3-R16
	JM19.0
	S3-JM-01
	QP=[17,20,23,26,29,32]
	S3-A08-264-<QP>

	S3-A09-264
	6.4.8.2.4
	S3-R17
	JM19.0
	S3-JM-01
	QP=[17,20,23,26,29,32]
	S3-A09-264-<QP>

	S3-A10-264
	6.4.8.2.3
	S3-R02
	JM19.0
	S3-JM-04
	QP=[17,20,23,26,29,32]
	S3-A10-264-<QP>

	S3-A11-264
	6.4.8.2.6
	S3-R04
	JM19.0
	S3-JM-03
	QP=[17,20,23,26,29,32]
	S3-A11-264-<QP>

	S3-A12-264
	6.4.8.2.5
	S3-R06
	JM19.0
	S3-JM-04
	QP=[17,20,23,26,29,32]
	S3-A12-264-<QP>

	S3-A13-264
	6.4.8.2.6
	S3-R08
	JM19.0
	S3-JM-03
	QP=[17,20,23,26,29,32]
	S3-A13-264-<QP>

	S3-A14-264
	6.4.8.2.5
	S3-R10
	JM19.0
	S3-JM-04
	QP=[17,20,23,26,29,32]
	S3-A14-264-<QP>

	S3-A15-264
	6.4.8.2.6
	S3-R12
	JM19.0
	S3-JM-03
	QP=[17,20,23,26,29,32]
	S3-A15-264-<QP>

	S3-A16-264
	6.4.8.2.5
	S3-R14
	JM19.0
	S3-JM-04
	QP=[17,20,23,26,29,32]
	S3-A16-264-<QP>

	S3-A17-264
	6.4.8.2.6
	S3-R16
	JM19.0
	S3-JM-03
	QP=[17,20,23,26,29,32]
	S3-A17-264-<QP>

	S3-A18-264
	6.4.8.2.5
	S3-R17
	JM19.0
	S3-JM-03
	QP=[17,20,23,26,29,32]
	S3-A18-264-<QP>


Note: 5 QP values matching the HEVC anchor bistreams bitrate will be retain. 

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: [17,20,23,26,29,32]
· Note: 5 QP values matching the HEVC anchor bistreams bitrate will be retain. 
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.
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.
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.
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.

End of Third Change 

Start of Fourth Change: 
[bookmark: _Toc69269558]6.4.8.3	H.265/HEVC Anchors
[bookmark: _Toc69269559]6.4.8.3.1	Overview
[bookmark: _Toc69269560]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
	6.4.8.3.2
	S3-R01
	HM16.22
	S3-HM-01
	QP = [22,27,32,37,42]
	S3-A01-265-<QP>

	S3-A02-265
	6.4.8.3.2
	S3-R02
	HM16.22
	S3-HM-01
	QP = [22,27,32,37,42]
	S3-A02-265-<QP>

	S3-A03-265
	6.4.8.3.2
	S3-R03
	HM16.22
	S3-HM-01
	QP = [22,27,32,37,42]
	S3-A03-265-<QP>

	S3-A04-265
	6.4.8.3.2
	S3-R04
	HM16.22
	S3-HM-01
	QP = [22,27,32,37,42]
	S3-A04-265-<QP>

	S3-A05-265
	6.4.8.3.2
	S3-R05
	HM16.22
	S3-HM-01
	QP = [22,27,32,37,42]
	S3-A05-265-<QP>

	S3-A06-265
	6.4.8.3.2
	S3-R06
	HM16.22
	S3-HM-01
	QP = [22,27,32,37,42]
	S3-A06-265-<QP>

	S3-A07-265
	6.4.8.3.2
	S3-R07
	HM16.22
	S3-HM-01
	QP = [22,27,32,37,42]
	S3-A07-265-<QP>

	S3-A08-265
	6.4.8.3.2
	S3-R08
	HM16.22
	S3-HM-01
	QP = [22,27,32,37,42]
	S3-A08-265-<QP>

	S3-A09-265
	6.4.8.3.2
	S3-R09
	HM16.22
	S3-HM-01
	QP = [22,27,32,37,42]
	S3-A09-265-<QP>

	S3-A10-265
	6.4.8.3.2
	S3-R10
	HM16.22
	S3-HM-01
	QP = [22,27,32,37,42]
	S3-A10-265-<QP>

	S3-A11-265
	6.4.8.3.2
	S3-R11
	HM16.22
	S3-HM-01
	QP = [22,27,32,37,42]
	S3-A11-265-<QP>

	S3-A12-265
	6.4.8.3.2
	S3-R12
	HM16.22
	S3-HM-01
	QP = [22,27,32,37,42]
	S3-A12-265-<QP>

	S3-A13-265
	6.4.8.3.2
	S3-R13
	HM16.22
	S3-HM-01
	QP = [22,27,32,37,42]
	S3-A13-265-<QP>

	S3-A14-265
	6.4.8.3.2
	S3-R14
	HM16.22
	S3-HM-01
	QP = [22,27,32,37,42]
	S3-A14-265-<QP>

	S3-A15-265
	6.4.8.3.2
	S3-R15
	HM16.22
	S3-HM-01
	QP = [22,27,32,37,42]
	S3-A15-265-<QP>

	S3-A16-265
	6.4.8.3.2
	S3-R16
	HM16.22
	S3-HM-01
	QP = [22,27,32,37,42]
	S3-A16-265-<QP>

	S3-A17-265
	6.4.8.3.3
	S3-R01
	HM16.22
	S3-HM-02
	QP = [22,27,32,37,42]
	S3-A17-265-<QP>

	S3-A18-265
	6.4.8.3.3
	S3-R02
	HM16.22
	S3-HM-02
	QP = [22,27,32,37,42]
	S3-A18-265-<QP>

	S3-A19-265
	6.4.8.3.3
	S3-R03
	HM16.22
	S3-HM-02
	QP = [22,27,32,37,42]
	S3-A19-265-<QP>

	S3-A20-265
	6.4.8.3.3
	S3-R04
	HM16.22
	S3-HM-02
	QP = [22,27,32,37,42]
	S3-A20-265-<QP>

	S3-A21-265
	6.4.8.3.3
	S3-R05
	HM16.22
	S3-HM-02
	QP = [22,27,32,37,42]
	S3-A21-265-<QP>

	S3-A22-265
	6.4.8.3.3
	S3-R06
	HM16.22
	S3-HM-02
	QP = [22,27,32,37,42]
	S3-A22-265-<QP>

	S3-A23-265
	6.4.8.3.3
	S3-R07
	HM16.22
	S3-HM-02
	QP = [22,27,32,37,42]
	S3-A23-265-<QP>

	S3-A24-265
	6.4.8.3.3
	S3-R08
	HM16.22
	S3-HM-02
	QP = [22,27,32,37,42]
	S3-A24-265-<QP>

	S3-A25-265
	6.4.8.3.3
	S3-R09
	HM16.22
	S3-HM-02
	QP = [22,27,32,37,42]
	S3-A25-265-<QP>

	S3-A26-265
	6.4.8.3.3
	S3-R10
	HM16.22
	S3-HM-02
	QP = [22,27,32,37,42]
	S3-A26-265-<QP>

	S3-A27-265
	6.4.8.3.3
	S3-R11
	HM16.22
	S3-HM-02
	QP = [22,27,32,37,42]
	S3-A27-265-<QP>

	S3-A28-265
	6.4.8.3.3
	S3-R12
	HM16.22
	S3-HM-02
	QP = [22,27,32,37,42]
	S3-A28-265-<QP>

	S3-A29-265
	6.4.8.3.3
	S3-R13
	HM16.22
	S3-HM-02
	QP = [22,27,32,37,42]
	S3-A29-265-<QP>

	S3-A30-265
	6.4.8.3.3
	S3-R14
	HM16.22
	S3-HM-02
	QP = [22,27,32,37,42]
	S3-A30-265-<QP>

	S3-A31-265
	6.4.8.3.3
	S3-R15
	HM16.22
	S3-HM-02
	QP = [22,27,32,37,42]
	S3-A31-265-<QP>

	S3-A32-265
	6.4.8.3.3
	S3-R16
	HM16.22
	S3-HM-02
	QP = [22,27,32,37,42]
	S3-A32-265-<QP>

	S3-A33-265
	6.4.8.3.4
	S3-R01
	SCM8.8
	S3-SCC-01
	QP = [22,27,32,37,42]
	S3-A33-265-<QP>

	S3-A34-265
	6.4.8.3.4
	S3-R02
	SCM8.8
	S3-SCC-01
	QP = [22,27,32,37,42]
	S3-A34-265-<QP>

	S3-A35-265
	6.4.8.3.4
	S3-R03
	SCM8.8
	S3-SCC-01 
	QP = [22,27,32,37,42]
	S3-A35-265-<QP>

	S3-A36-265
	6.4.8.3.4
	S3-R04
	SCM8.8
	S3-SCC-01 
	QP = [22,27,32,37,42]
	S3-A36-265-<QP>

	S3-A37-265
	6.4.8.3.4
	S3-R05
	SCM8.8
	S3-SCC-01 
	QP = [22,27,32,37,42]
	S3-A37-265-<QP>

	S3-A38-265
	6.4.8.3.4
	S3-R06
	SCM8.8
	S3-SCC-01 
	QP = [22,27,32,37,42]
	S3-A38-265-<QP>

	S3-A39-265
	6.4.8.3.4
	S3-R07
	SCM8.8
	S3-SCC-01 
	QP = [22,27,32,37,42]
	S3-A39-265-<QP>

	S3-A40-265
	6.4.8.3.4
	S3-R08
	SCM8.8
	S3-SCC-01 
	QP = [22,27,32,37,42]
	S3-A40-265-<QP>

	S3-A41-265
	6.4.8.3.4
	S3-R09
	SCM8.8
	S3-SCC-01 
	QP = [22,27,32,37,42]
	S3-A41-265-<QP>

	S3-A42-265
	6.4.8.3.4
	S3-R10
	SCM8.8
	S3-SCC-01 
	QP = [22,27,32,37,42]
	S3-A42-265-<QP>

	S3-A43-265
	6.4.8.3.4
	S3-R11
	SCM8.8
	S3-SCC-01 
	QP = [22,27,32,37,42]
	S3-A43-265-<QP>

	S3-A44-265
	6.4.8.3.4
	S3-R12
	SCM8.8
	S3-SCC-01 
	QP = [22,27,32,37,42]
	S3-A44-265-<QP>

	S3-A45-265
	6.4.8.3.4
	S3-R13
	SCM8.8
	S3-SCC-01 
	QP = [22,27,32,37,42]
	S3-A45-265-<QP>

	S3-A46-265
	6.4.8.3.4
	S3-R14
	SCM8.8
	S3-SCC-01 
	QP = [22,27,32,37,42]
	S3-A46-265-<QP>

	S3-A47-265
	6.4.8.3.4
	S3-R15
	SCM8.8
	S3-SCC-01 
	QP = [22,27,32,37,42]
	S3-A47-265-<QP>

	S3-A48-265
	6.4.8.3.4
	S3-R16
	SCM8.8
	S3-SCC-01 
	QP = [22,27,32,37,42]
	S3-A48-265-<QP>

	S3-A49-265
	6.4.8.3.5
	S3-R01
	SCM8.8
	S3-SCC-02
	QP = [22,27,32,37,42]
	S3-A49-265-<QP>

	S3-A50-265
	6.4.8.3.5
	S3-R02
	SCM8.8
	S3-SCC-02 
	QP = [22,27,32,37,42]
	S3-A50-265-<QP>

	S3-A51-265
	6.4.8.3.5
	S3-R03
	SCM8.8
	S3-SCC-02 
	QP = [22,27,32,37,42]
	S3-A51-265-<QP>

	S3-A52-265
	6.4.8.3.5
	S3-R04
	SCM8.8
	S3-SCC-02 
	QP = [22,27,32,37,42]
	S3-A52-265-<QP>

	S3-A53-265
	6.4.8.3.5
	S3-R05
	SCM8.8
	S3-SCC-02 
	QP = [22,27,32,37,42]
	S3-A53-265-<QP>

	S3-A54-265
	6.4.8.3.5
	S3-R06
	SCM8.8
	S3-SCC-02 
	QP = [22,27,32,37,42]
	S3-A54-265-<QP>

	S3-A55-265
	6.4.8.3.5
	S3-R07
	SCM8.8
	S3-SCC-02 
	QP = [22,27,32,37,42]
	S3-A55-265-<QP>

	S3-A56-265
	6.4.8.3.5
	S3-R08
	SCM8.8
	S3-SCC-02 
	QP = [22,27,32,37,42]
	S3-A56-265-<QP>

	S3-A57-265
	6.4.8.3.5
	S3-R09
	SCM8.8
	S3-SCC-02 
	QP = [22,27,32,37,42]
	S3-A57-265-<QP>

	S3-A58-265
	6.4.8.3.5
	S3-R10
	SCM8.8
	S3-SCC-02 
	QP = [22,27,32,37,42]
	S3-A58-265-<QP>

	S3-A59-265
	6.4.8.3.5
	S3-R11
	SCM8.8
	S3-SCC-02 
	QP = [22,27,32,37,42]
	S3-A59-265-<QP>

	S3-A60-265
	6.4.8.3.5
	S3-R12
	SCM8.8
	S3-SCC-02 
	QP = [22,27,32,37,42]
	S3-A60-265-<QP>

	S3-A61-265
	6.4.8.3.5
	S3-R13
	SCM8.8
	S3-SCC-02 
	QP = [22,27,32,37,42]
	S3-A61-265-<QP>

	S3-A62-265
	6.4.8.3.5
	S3-R14
	SCM8.8
	S3-SCC-02 
	QP = [22,27,32,37,42]
	S3-A62-265-<QP>

	S3-A63-265
	6.4.8.3.5
	S3-R15
	SCM8.8
	S3-SCC-02 
	QP = [22,27,32,37,42]
	S3-A63-265-<QP>

	S3-A64-265
	6.4.8.3.5
	S3-R16
	SCM8.8
	S3-SCC-02 
	QP = [22,27,32,37,42]
	S3-A64-265-<QP>

	S3-A65-265
	6.4.8.3.2
	S3-R17
	HM16.22
	S3-HM-01
	QP = [22,27,32,37,42]
	S3-A65-265-<QP>

	S3-A66-265
	6.4.8.3.3
	S3-R17
	HM16.22
	S3-HM-02
	QP = [22,27,32,37,42]
	S3-A66-265-<QP>

	S3-A67-265
	6.4.8.3.4
	S3-R17
	SCM8.8
	S3-SCC-01
	QP = [22,27,32,37,42]
	S3-A67-265-<QP>

	S3-A68-265
	6.4.8.3.5
	S3-R17
	SCM8.8
	S3-SCC-02
	QP = [22,27,32,37,42]
	S3-A68-265-<QP>


[bookmark: _Toc69269561]6.4.8.3.2	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.
In summary, eEach source sequence is encoded with: the following changes: 
-	QP: [22, 27, 32, 37, 42] 
-	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.
- 	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

[bookmark: _Toc69269562]6.4.8.3.3	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.
In summary, eEach source sequence is encoded with: the following changes: 
-	QP: [22, 27, 32, 37, 42] 
-	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.
- 		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 

[bookmark: _Toc69269563]6.4.8.3.4	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.
In summary,E each source sequence is encoded with: 
-	QP: [22, 27, 32, 37, 42] 
-	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.
- 	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

[bookmark: _Toc69269564]6.4.8.3.5	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.
In summary, eEach source sequence is encoded with: 
-	QP: [22, 27, 32, 37, 42] 
-	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.
- 	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

[bookmark: _Toc69269565]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 H2.64/AVC are still needed
· The usage of 8 bit sequences with HEVC needs to be clarified, both on sequences as well as metrics computation
End of Fourth  Change

Start of Fifth Change:
[bookmark: _Toc69269827]Annex D: Reference Configurations
[bookmark: _Toc69269828]D.1	Introduction
The reference configurations are attached to this document and also provided here: https://dash-large-files.akamaized.net/WAVE/3GPP/5GVideo/Anchors/CFG/.
[bookmark: _Toc69269829]D.2		H.264/AVC JM19.0 Reference Configurations
[bookmark: _Toc69269830]D.2.1 	JM-01: Low-latency
Add details
[bookmark: _Toc69269831]D.3		H.265/HEVC HM16.22 Reference Configurations
[bookmark: _Toc69269832]D.3.1 	S3-HM-01: Low-latencyLD-P without Intra
https://dash-large-files.akamaized.net/WAVE/3GPP/5GVideo/Anchors/CFG/hm-01.cfg
see: xxx
[bookmark: _Toc69269833]D.3.2 	S3-HM-02: Low-latencyLD-P with regular Intra
https://dash-large-files.akamaized.net/WAVE/3GPP/5GVideo/Anchors/CFG/hm-02.cfg
see xxx
D.3.3 	S5-HM-01: LD-B without Intra
see: xxx
D.3.4 	S5-HM-01: LD-B with regular Intra
see: xxx

[bookmark: _Toc69269834]D.4		H.265/HEVC SCM-8.8 Reference Configurations
[bookmark: _Toc69269835]D.4.1 	S3-SCC-01: Low-latencyLD-P without Intra
https://dash-large-files.akamaized.net/WAVE/3GPP/5GVideo/Anchors/CFG/scc-01.cfg
see: xxx
[bookmark: _Toc69269836]D.4.2 	S3-SCC-02: Low-latencyLD-P with regular Intra
see: xxx
D.4.3	S5-SCC-01: LD-B without Intra
see: xxx
D.4.4	S5-SCC-02: LD-B with regular Intra
see: xxx


End of Fifth Change
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