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=====  CHANGE  =====
[bookmark: _Toc41600595][bookmark: _Toc49377018][bookmark: _Toc66175704]6.3.7	Reference Sequences
Table 6.3.7-1 provides the selected reference sequences for this scenario for SDR and Table 6.3.7-2 provides the selected reference sequences for this scenario for HDR. 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. Annex C.3 describes in details the selection process conducted to build the test sequences considered for this scenario, the outcome of this process is reported in the table below.
Table 6.3.7-1 SDR Reference Sequences for 4K-TV scenario
	Key
	Name
	Reference
	Resolution
	Frame rate
	Colour Gamut
	Number of Frames
	Scene Cut

	S2-R1
	Brest-Sedof
	Annex C.3.1.3.1
	3840 x 2160
	60
	BT.7092020
	600300
	0

	S2-R2
	Rain Fruits
	Annex C.3.1.3.2
	3840 x 2160
	50
	BT.709
	600500
	0

	S2-R3
	Park Joy
	Annex C.3.1.3.3
	3840 x 2160
	50
	BT.709
	500
	0

	S2-R4
	Soccer
	Annex C.3.1.3.4
	3840 x 2160
	23.98
	BT.709
	408385
	4

	S2-R5
	Tunnel Flag
	Annex C.3.1.3.5
	4096 x 2160
	59.94
	BT.709
	600
	0

	S2-R6
	Boat
	Annex C.3.1.3.6
	4096 x 2160
	59.94
	BT.709
	300
	0

	S2-R7
	Fountain
	Annex C.3.1.3.7
	4096 x 2160
	59.94
	BT.709
	1199600
	0

	S2-R8
	Riverbank
	Annex C.3.1.3.8
	3840 x 2160
	50
	BT.709
	600
	0



Table 6.3.7-2 HDR Reference Sequences for 4K-TV scenario
	Key
	Name
	Reference
	Resolution
	Frame rate
	Colour Gamut
	Number of Frames
	Scene Cut

	S2-R11
	Life-Untouched
	Annex C.3.2.3.1
	4096 x 2160
	59.94
	BT.2020
	450
	0

	S2-R12
	Meridian
	Annex C.3.2.3.2
	3840 x 2160
	59.94
	BT.2020
	3274
	0

	S2-R13
	Sol-Levante
	Annex C.3.2.3.3
	3840 x 2160
	24
	BT.2020
	1454
	0

	S2-R14
	Cosmos
	Annex C.3.2.3.4
	3840 x 2160
	24
	BT.2020
	1821
	0

	S2-R15
	Elevator
	Annex C.3.2.3.5
	4096 x 2160
	59.94
	BT.2020
	4321
	0

	S2-R16
	Sparks
	Annex C.3.2.3.6
	4096 x 2160
	59.94
	BT.2020
	2610
	0

	S2-R17
	Nocturne
	Annex C.3.2.3.7
	3840 x 2160
	60
	BT.2020
	37069
	0



=====  CHANGE  =====
[bookmark: _Toc66175694][bookmark: _Toc66175708]6.3.8.3	H.265/HEVC Anchors
[bookmark: _Toc66175709]6.3.8.3.1	Overview
Table 6.3.8.3.1-1 provides an overview of the H.265/HEVC anchor tuples. Keys are identified to refer to the anchors in the context of the scenario.
First, the legacy codec HEVC is tested to assess the relevance of what’s already in the 3GPP specification for this particular 4K-TV scenario. For this first test, two HEVC implementations are compared (x265 and reference software HM), according to encoding constraints derived from Table 6.3-2. For x265, encoding presets are selected to cover the desired encoding complexity contexts, for live and offline encoding. The tested rate-control modes are CBR and capped-VBR to fit with the possible delivery methods (single or multiple services inside a resource). In this first test, the HEVC reference implementation HM is evaluated with CBR rate-control on, at coding-tree-unit (CTU) granularity. In addition, fixed QP encoding is also carried out to provide additional anchor points aligned with formal MPEG/JVET common test conditions (potentially for future comparison with other codecs, if needed).
Table 6.3.8.3.1-1 Anchor Tuple generation with H.265/HEVC for Full HD Scenario
	Key
	Clause
	Reference Sequence
	Reference Encoder
	Configuration
	Variations
	Anchor Key

	S2-A1-265
	6.3.8.3.2
	S2-R1
	HM16.22
	HM-0x
	QP = [22, 25, 28, 31, 34, 37]
	S1-A1-265-<QP>


6.3.8.3.2		HM-0x
As reference software for HEVC, the following is used
-	HM16.22 https://hevc.hhi.fraunhofer.de/svn/svn_HEVCSoftware/tags/HM-16.22/
Example setting: https://hevc.hhi.fraunhofer.de/svn/svn_HEVCSoftware/tags/HM-16.22/cfg/encoder_randomaccess_main10.cfg with following proposed changes
- 	IntraPeriod: Intra Period aligned with GOPSize such that  approximately 1 second is achieved
- 	DecodingRefreshType: 1 (CRA) changed to 2 (IDR)
- 	GOPSize: adjusted to Intra16
-	QP = [22, 25, 28, 31, 34, 37] 
Editor’s Note: More details need to be defined including
1) The Configurations Parameters are the same for every sequence except for the following one
a. IntraPeriod (closest one to 1 second that is a multiple of 16)
i. 24fps => 32
ii. 25fps => 32
iii. 30fps => 32
iv. 50fps => 64
v. 60fps => 64
b. SEI Message information (see below)
c. Sequence Parameters documented in JSON
i.         "width": 3840,
ii.         "height": 2160,
iii.         "bitDepth": 10,
iv.         "frameRate": 50.0,
v.         "colourPrimaries": "1",
vi.         "transferCharacteristics": "1",
vii.         "matrixCoefficients": "1",
viii.         "sampleAspectRatio": "1",
ix.         "frameCount": 500,
x.         "URI": "Park-Joy.yuv",

2)	Do we add the VUI also to SDR? (Currently not the case, so we decided for no). I would prefer yes, but I accept coding experts opinion
3)		Do we add the VUI to HDR?  (It is yes for now and we decided to do so)
4)	Do we add the SEIMasteringDisplayColourVolumeSEI? (It is yes for now and we decided to do so)
5)	However, is we do so, then we need to have the SEI message information for each source sequence as it likely not the same? If so where can we get this information from?
6) 	Information on Colour Container and Mastering display metadata is critical for subjective visual quality assessment of PQ10 signal.  If not provided, HDR display may do all kind of adaptive post-processing to signal, or even not enable the HDR mode. Additionally, colour container, colour primaries, transfer function and info on Full/Legal range is used in HDR metrics computation. How can this be reflected and added?
=====  CHANGE  =====
[bookmark: _Toc66175891]C.3.1.1.8	CableLabs Sequences
The CableLabs dataset is composed by eight sequences described in the Table C.3.1.1.8-1. The sequences can be used under the CC BY-NC-ND 3.0 license restriction.
Table C.3.1.1.8-1: CableLabs test material description
	Name
	Resolution
	Frame Rate
	Colour Gamut
	Duration
	Comment on selected intervals

	Lifting Off
	3840 x 2160
	24/1.001
	BT.709
	3:21
	Nice colored pictures, som burned in text, scene cuts (2)

	Seconds that count
	3840 x 2160
	24/1.001
	BT.709
	5:22
	Not critical

	Unspoken Friend
	3840 x 2160
	24/1.001
	BT.709
	4:17
	Not critical

	Indoor Soccer
	3840 x 2160
	24/1.001
	BT.709
	4:12
	Fast motion, scene cuts (4)

	Skateboarding
	3840 x 2160
	24/1.001
	BT.709
	4:36
	Not critical

	Eldorado
	3840 x 2160
	24/1.001
	BT.709
	3:02
	Panning up/down on a tree (oak), no scene cut

	Moment of Intensity
	3840 x 2160
	60/1.001
	BT.709
	3:10
	Skate board, no scene cuts

	Ancient Thought
	3840 x 2160
	24/1.001
	BT.709
	3:08
	Not critical



All of the sequences are not of interest for compression evaluation. A selection of some critical time intervals have been conducted based on experience on compression. Especially intervals with fast or complex motion, some including scene cuts, representative of TV contents have been selected. Static pictures, or pictures with artistic intent with few spatial details have been discarded. To remain in the scope of the scenario, the following sub sequences have been selected as final candidates:
· Lifting off: from 00:05 to 00:22
· Indoor Soccer: from 01:07 to 01:23 (385 frames)
· Eldorado: from 01:33 to 01:50
· Moment of intensity: from 01:33 to 01:50
=====  CHANGE  =====
[bookmark: _Toc66175897]C.3.1.3	Selected Sequences
[bookmark: _Toc66175898]C.3.1.3.1	Brest-Sedof
The Brest-Sedof test sequence is is made of a panning on a stationary large sailboat (Sedof), and a moving small one in Brest harbour. tbd.
Figure C.3.1.3.1-1 shows a screenshot of the Brest-Sedof test sequence. 
 [image: ]
Figure C.3.1.3.1-1: Screenshot of Brest-Sedof test sequence
The Brest-Sedof test sequence properties are provided in Table C.3.1.3.1-1.
Table C.3.1.3.1-1 Brest-Sedof sequence properties
	Parameter
	Value

	Resolution
	3840 x 2160

	Scan
	progressive

	Frame Rate
	60

	Bit Depth
	10

	Length
	600 300 frames

	YUV format
	4:2:0

	Colour components
	ITU-T BT.2020

	Colour space
	SDR



The sequence can be accessed 
-	https://dash-large-files.akamaized.net/WAVE/3GPP/5GVideo/ReferenceSequences/Brest-Sedof/Brest-Sedof.json
The Brest-Sedof test sequence is made available under the following copyright disclaimer.  
The proposed test sequence Brest_Sedof_3840x2160p60_10b.yuv, and all intellectual property rights therein remain the property of 4EVER consortium partners: Orange, AMP Visual TV, ATEME, France Télévisions, GlobeCast, InterDigital, Highlands Technologies Solutions, INSA Rennes, TeamCast and Télécom ParisTech. The following uses are allowed for the proposed sequences: (i) Can be published in technical papers, played at technology research and development events (ii) Can be used in 3GPP SA4. The following use is not allowed for the proposed sequences:  (i) Do not publish snapshots in product brochures. (ii) Do not redistribute video with a commercial product. Copyright © …
[bookmark: _Toc66175899]C.3.1.3.2	Rain Fruits
The Rain Fruits test sequence is captured by a steady camera on a turning basket of fruitstbd.
Figure C.3.1.3.2-1 shows a screenshot of the Rain Fruits test sequence. 
 [image: ]
Figure C.3.1.3.2-1: Screenshot of Rain Fruits test sequence
The Rain Fruits test sequence properties are provided in Table C.3.1.3.2-1.
Table C.3.1.3.2-1 Rain Fruits sequence properties
	Parameter
	Value

	Resolution
	3840 x 2160

	Scan
	progressive

	Frame Rate
	50

	Bit Depth
	10

	Length
	500 frames

	YUV format
	4:2:0

	Colour components
	ITU-T BT.709

	Colour space
	SDR



The sequence can be accessed 
-	https://dash-large-files.akamaized.net/WAVE/3GPP/5GVideo/ReferenceSequences/Rain-Fruits/Rain-Fruits.json
The Rain Fruits test sequence is made available under the following copyright disclaimer.  
Copyright © EBU under CC BY-NC-ND 4.0 license https://creativecommons.org/licenses/by-nc-nd/4.0/ …
[bookmark: _Toc66175900]C.3.1.3.3	Park Joy
The Park Joy test sequence is shot by a camera tracking a group of people moving on a river banktbd.
Figure C.3.1.3.3-1 shows a screenshot of the Park Joy test sequence. 
 [image: ]
Figure C.3.1.3.3-1: Screenshot of Park Joy test sequence
The Park Joy test sequence properties are provided in Table C.3.1.3.3-1.
Table C.3.1.3.3-1 Park Joy sequence properties
	Parameter
	Value

	Resolution
	3840 x 2160

	Scan
	progressive

	Frame Rate
	50

	Bit Depth
	10/8

	Length
	500 frames

	YUV format
	4:2:0

	Colour components
	ITU-T BT.709

	Colour space
	SDR



The sequence can be accessed 
-	https://dash-large-files.akamaized.net/WAVE/3GPP/5GVideo/ReferenceSequences/Park-Joy/Park-Joy.json
The Park Joy test sequence is made available under the following copyright disclaimer.  
Copyright © The sequences can be used under the license available at https://tech.ebu.ch/webdav/site/tech/shared/hdtv/svt-multiformat-conditions-v10.pdf …
[bookmark: _Toc66175901]C.3.1.3.4	Soccer
The Soccer test sequence is  an indoor soccer game with three cutstbd.
Figure C.3.1.3.4-1 shows a screenshot of the Soccer test sequence. 
 [image: ]
Figure C.3.1.3.4-1: Screenshot of Brest-SedofSoccer test sequence
The Soccer test sequence properties are provided in Table C.3.1.3.4-1.
Table C.3.1.3.4-1 Soccer sequence properties
	Parameter
	Value

	Resolution
	3840 x 2160

	Scan
	progressive

	Frame Rate
	24/1.001

	Bit Depth
	10

	Length
	408 385 frames

	YUV format
	4:2:0

	Colour components
	ITU-T BT.709

	Colour space
	SDR



The sequence can be accessed 
-	https://dash-large-files.akamaized.net/WAVE/3GPP/5GVideo/ReferenceSequences/Soccer/Soccer.json
The Soccer test sequence is made available under the following copyright disclaimer.  
Copyright © CableLabs: …These works are licensed under a Creative Commons Attribution-NonCommercial-NoDerivs 3.0 Unported License CC BY-NC-ND 3.0 license https://creativecommons.org/licenses/by-nc-nd/3.0/
[bookmark: _Toc66175902]C.3.1.3.5	Tunnel Flag 
The Tunnel Flag test sequence is shot from a train in an aerial tunneltbd.
Figure C.3.1.3.5-1 shows a screenshot of the Tunnel Flag test sequence. 
 [image: ]
Figure C.3.1.3.5-1: Screenshot of Tunnel Flag test sequence
The Tunnel Flag test sequence properties are provided in Table C.3.1.3.5-1.
Table C.3.1.3.5-1 Tunnel Flag sequence properties
	Parameter
	Value

	Resolution
	4096 x 2160

	Scan
	progressive

	Frame Rate
	60/1.001

	Bit Depth
	10

	Length
	600 frames

	YUV format
	4:2:0

	Colour components
	ITU-T BT.709

	Colour space
	SDR



The sequence can be accessed 
-	https://dash-large-files.akamaized.net/WAVE/3GPP/5GVideo/ReferenceSequences/Tunnel-Flag/Tunnel- Flag.json
The Tunnel Flag test sequence is made available under the following copyright disclaimer.  
Copyright ©  Netflix under the 
Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 International  
License CC BY-NC-ND 4.0 license https://creativecommons.org/licenses/by-nc-nd/4.0/…
[bookmark: _Toc66175903][bookmark: _Hlk66108986]C.3.1.3.6	Boat
The Boat test sequence is scene on a moving float carnivaltbd.
Figure C.3.1.3.6-1 shows a screenshot of the Boat test sequence. 
 [image: ]
Figure C.3.1.3.6-1: Screenshot of Boat test sequence
The Boat test sequence properties are provided in Table C.3.1.3.6-1.
Table C.3.1.3.6-1 Boat sequence properties
	Parameter
	Value

	Resolution
	4096 x 2160

	Scan
	progressive

	Frame Rate
	60/1.001

	Bit Depth
	10

	Length
	300 frames

	YUV format
	4:2:0

	Colour components
	ITU-T BT.709

	Colour space
	SDR



The sequence can be accessed 
-	https://dash-large-files.akamaized.net/WAVE/3GPP/5GVideo/ReferenceSequences/Boat/boat.json
The Boat test sequence is made available under the following copyright disclaimer.  
Copyright © Netflix under the Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 International License CC BY-NC-ND 4.0 license https://creativecommons.org/licenses/by-nc-nd/4.0/Copyright ©  …
[bookmark: _Toc66175904]C.3.1.3.7	Fountain
The Fountain test sequence is shot by a camera following a young boy running under water jetstbd.
Figure C.3.1.3.7-1 shows a screenshot of the Fountain test sequence. 
 [image: ]
Figure C.3.1.3.7-1: Screenshot of Fountain test sequence
The Fountain test sequence properties are provided in Table C.3.1.3.7-1.
Table C.3.1.3.7-1 Fountain sequence properties
	Parameter
	Value

	Resolution
	4096 x 2160

	Scan
	progressive

	Frame Rate
	60/1.001

	Bit Depth
	10

	Length
	1199600 frames

	YUV format
	4:2:0

	Colour components
	ITU-T BT.709

	Colour space
	SDR



The sequence can be accessed 
-	https://dash-large-files.akamaized.net/WAVE/3GPP/5GVideo/ReferenceSequences/Fountain/Fountain.json
The Fountain test sequence is made available under the following copyright disclaimer.  
Copyright © Netflix under the Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 International License CC BY-NC-ND 4.0 license https://creativecommons.org/licenses/by-nc-nd/4.0/Copyright © …
[bookmark: _Toc66175905]C.3.1.3.8	Riverbank
The Riverbank test sequence is is a panning on a rivertbd.
Figure C.3.1.3.8-1 shows a screenshot of the Riverbank test sequence. 
[image: ] 
Figure C.3.1.3.8-1: Screenshot of Riverbank test sequence
The Riverbank test sequence properties are provided in Table C.3.1.3.8-1.
Table C.3.1.3.8-1 Riverbank sequence properties
	Parameter
	Value

	Resolution
	3840 x 2160

	Scan
	progressive

	Frame Rate
	50

	Bit Depth
	10

	Length
	600500 frames

	YUV format
	4:2:0

	Colour components
	ITU-T BT.709

	Colour space
	SDR



The sequence can be accessed 
-	https://dash-large-files.akamaized.net/WAVE/3GPP/5GVideo/ReferenceSequences/Riverbank/Riverbank.json
The Riverbank test sequence is made available under the following copyright disclaimer.  
Copyright © This sequence and all intellectual property rights therein remain the property of Digiturk. You may use this sequence according to Creative Commons Attribution-NonCommercial 3.0 Unported (http://creativecommons.org/licenses/by-nc/3.0/deed.en_US). Please cite the following paper for any usage of the dataset: A. Mercat, M. Viitanen, and J. Vanne, "UVG dataset: 50/120fps 4K sequences for video codec analysis and development," in Proc. ACM Multimedia Syst. Conf., Istanbul, Turkey, June 2020.…
=====  CHANGE  =====
[bookmark: _Toc66175910]C.3.2.1.3	CableLabs Sequences
The CableLabs dataset is composed by one HDR sequence described in Table C.3.2.1.3-1. The sequence can be used under the CC BY-NC-ND 3.0 license restriction.
Table C.3.2.1.3-1: Cable Labs HDR test material description
	Name
	Resolution
	Frame rate
	Colour Gamut
	TF
	duration

	Life Untouched
	4096 3840 x 2160
	59.94
	P3-D65
	PQ
	5:20



For this sequence, a selection of some critical time intervals have been conducted based on experience on compression. Especially intervals with fast or complex motion, representative of TV contents have been selected. Static pictures, or pictures with artistic intent with few spatial details have been discarded. To remain in the scope of the scenario, the following sections have been selected as final candidates:
· Life Untouched 1: 0.5s-8s
· Life Untouched 2: 8-15s
The extraction of subpart from original ProRes sequences is realized with FFmpeg release 4.3.1 using the following command line:
./ffmpeg.exe -i $IN.mov -vcodec rawvideo -ss $START_TIME -t $DURATION -pix_fmt yuv44240p120le $OUT.yuv
Where $IN and $OUT are respectively the input and output sequences, $START_TIME and $DURATION respectively the start time and duration in hh:mm:ss format.
In order to map the color into a BT.2020 color container, HDRTools v2.1 has been used, using the same process as the one described in clause C.3.2.1.1. HDRConvert config file used for this process is attached to this contribution.
In order to map the color into a BT.2020 color container, HDRTools v2.1 has been used. In the first step conversion from YCbCr 4:4:4 to RGB color space was performed. In the second step conversion from P3-D65 RGB to 10-bit YCbCr 4:2:0 was performed. Both configuration files for HDRTools are attached to this report.  
=====  CHANGE  =====
[bookmark: _Toc66175913]C.3.2.2.2	x265 Encoding

 TBD (cablelabs)
Figure C.3.2.2.2-6: R-D curves for the Cable Labs Life Untouched sequence. dataset
=====  CHANGE  =====
[bookmark: _Toc66175914]C.3.2.2.3	SI-TI Metrics
 TBD (cablelabs)
Figure C.3.2.2.3-5: SI-TI for the AOM (SolLevante) and CableLabs (Life Untouched) dataset
=====  CHANGE  =====
[bookmark: _Toc66175915]C.3.2.2.4	Codewords distribution

 TBD (cablelabs)
Figure C.3.2.2.4-6: Codewords distribution for Life Untouched CableLabs datasetsequence (frames 0-479).
=====  CHANGE  =====
[bookmark: _Toc66175916]C.3.2.2.5	HDR Sequence Selection
The first step consists in classifying the sequences in two categories: easy and challenging. This reflects the complexity of the sequences from an encoding perspective. Based on the R-D data, the QP points covering the application range [10-40] Mbps are identified. For the lower (10Mbps) and higher (40Mbps) boundaries, a linear interpolation is achieved between the two closest QP points to estimate the distortion at the boundaries: D_10 and D_40. If the distortion difference D_DIFF=(D_40-D_10) is less than or equal to a threshold Thr=3, then the sequence is classified as follows:
· Low-dynamic: the PSNR dynamic on the application bitrate range is limited
· High-dynamic: the PSNR dynamic on the application bitrate range is high 
The results of this first classification step is reported in the Table C.3.2.2.5-1.
Table C.3.2.2.5-1: HDR sequence classification based on R-D information in [10-40] Mbps range, Thr=3
	
	Name
	D_10
	D_40
	D_DIFF
	Complexity

	Sparks
	sparks_aom_30-511
	55.93
	58.88
	2.95
	Low

	
	sparks_aom_2024-2455
	38.95
	43.28
	4.33
	High

	
	sparks_aom_5363-5763
	40.24
	44.16
	3.92
	High

	
	sparks_aom_5764-6024
	33.45
	37.29
	3.84
	High

	
	sparks_aom_6026-6502
	34.54
	38.69
	4.16
	High

	
	sparks_aom_8396-8941
	43.35
	44.46
	1.10
	Low

	
	sparks_aom_9774-10071
	47.15
	48.89
	1.74
	Low

	
	sparks_aom_11198-11570
	42.45
	44.36
	1.91
	Low

	Nocturne
	nocturne_aom_2370-2539
	49.81
	52.14
	2.33
	Low

	
	nocturne_aom_8540-9009
	48.50
	51.39
	2.89
	Low

	
	nocturne_aom_9010-9349
	48.50
	51.39
	2.89
	Low

	
	nocturne_aom_17140-17709
	50.83
	53.05
	2.23
	Low

	
	nocturne_aom_18013-18315
	42.57
	44.37
	1.80
	Low

	
	nocturne_aom_23820-24322
	50.84
	55.62
	4.78
	High

	
	nocturne_aom_27740-28109
	40.37
	45.54
	5.17
	High

	
	nocturne_aom_32660-32799
	45.04
	50.25
	5.22
	High

	Meridian
	meridian_aom_1782-2163
	42.08
	42.91
	0.83
	Low

	
	meridian_aom_11872-12263
	41.81
	42.44
	0.62
	Low

	
	meridian_aom_12264-12745
	43.15
	43.85
	0.70
	Low

	
	meridian_aom_15932-16309
	41.81
	42.44
	0.62
	Low

	
	meridian_aom_20988-21412
	44.11
	44.34
	0.24
	Low

	
	meridian_aom_22412-22738
	40.43
	42.03
	1.60
	Low

	
	meridian_aom_24058-24550
	43.35
	43.57
	0.22
	Low

	SolLevante
	sol_levante_aom_289-453
	30.57
	38.02
	7.45
	High

	
	sol_levante_aom_519-649
	24.23
	26.81
	2.58
	Low

	
	sol_levante_aom_2268-2412
	32.42
	39.30
	6.89
	High

	
	sol_levante_aom_3282-3874
	31.50
	39.30
	7.81
	High

	
	sol_levante_aom_4123-4545
	35.95
	41.22
	5.27
	High

	[bookmark: _Hlk62806917]Cosmos
	cosmos_aom_1573-1749
	43.32
	47.37
	4.04
	High

	
	cosmos_aom_8686-8826
	48.12
	49.85
	1.73
	Low

	
	cosmos_aom_9561-9789
	51.75
	54.25
	2.50
	Low

	
	cosmos_aom_11589-11752
	45.46
	48.02
	2.56
	Low

	
	cosmos_aom_12149-12330
	42.55
	47.49
	4.93
	High

	
	cosmos_aom_12916-13078
	49.76
	52.29
	2.53
	Low

	
	cosmos_aom_13446-13649
	49.84
	52.09
	2.25
	Low


	CableLabs
	Life Untouched 0-479-1
	46.3445.26
	51.2649.89
	4.914.63
	High



It is observed that 14 sequences are classified as "High" while 23 are "Low". In order to keep sequences that are relevant for a codec characterization, the low-dynamic sequences are removed. To select a data set having different sources, LifeUntouched_1 is automatically selected since it is the only complex one in CableLabs set. Similarly, the sequence meridian_aom_22412-22738 from Meridian which is most challenging from an encoding perspective is selected.
Then, the next step consists in selecting a subset of remaining sequences in order to end up with a reasonable number of sequences, from diverse sources and having different characteristics. With the target of selecting the same number of sequences as SDR, the remaining set of sequences are clustered into the SI-TI plane, using k-mean clustering to identify sequences having same spatial and temporal features. Since two sequences have already been selected, and given that eight sequences are targeted, six clusters are identified in the figure below.
[bookmark: _Hlk62807326][image: ]
Figure C.3.2.2.5-1: SI-TI clustering for the challenging HDR sequences (6 clusters)
It is observed that clusters C3 and C4 only contain one sequence each, which are automatically selected since they present interesting codewords distribution and content. For other clusters, the codeword histograms are used to help deciding which sequence should be selected.
For C5, sparks_aom_2024-2455 is selected since it presents interesting codewords distribution compared to what is already included in the figure above.
For C1, sol_levante_aom_289-453 is rejected since it is similar to the cosmos sequence. In the two remaining sequences, nocturne_aom_32660-32799 is too short in duration while nocturne_aom_23820-24322 does not present particular interest due to a static long dark transition part in the middle. Thus, no sequences are selected from C1.
For C6, sol_levante sequences are removed since two computer-generated sequences are already selected. sparks_aom_5764-6024 is selected to make the dataset more diverse in terms of codeword distributions.
For C2, cosmos_aom_1573-1749 is removed since two computer-generated sequences are already selected. For the sake of having diverse sources, nocturne_aom_27740-28109 is selected since two sparks sequences are already selected. 
Eventually, the selected sequences are summarized below:
-	Life Untouched1 (TBD0-479)
-	meridian_aom_22412-22738
-	sol_levante_aom_2268-2412
-	cosmos_12149-12330
-	sparks_aom_2024-2455
-	sparks_aom_5764-6024
-	nocturne_aom_27740-28109
=====  CHANGE  =====
[bookmark: _Toc66175917]C.3.2.3	Selected Sequences
[bookmark: _Toc66175918]C.3.2.3.1	Life Untouched
The Life Untouched test sequence shows nature scenes. The selected part starts from fade from black and includes camera tilt.The Life Untouched test sequence is tbd(LifeUntouched1).
Figure C.3.2.3.1-1 shows a screenshot of the Life Untouched test sequence. 
[image: A picture containing outdoor, tree, sky, plant

Description automatically generated] 
Figure C.3.2.3.1-1: Screenshot of Life Untouched test sequence
The Life Untouched test sequence properties are provided in Table C.3.2.3.1-1.
Figure C.3.2.3.1-1 shows a screenshot of the Life Untouched test sequence. 
 
Figure C.3.2.3.1-1: Screenshot of Life Untouched test sequence
The Life Untouched test sequence properties are provided in Table C.3.2.3.1-1.
Table C.3.2.3.1-1 Life Untouched sequence properties
	Parameter
	Value

	Resolution
	4096 3840 x 2160

	Scan
	progressive

	Frame Rate
	60/1.001

	Bit Depth
	10

	Length
	45080

	YUV format
	4:2:0

	Colour components
	ITU-T BT.2020

	Colour space
	HDR PQ



The sequence can be accessed 
-	https://dash-large-files.akamaized.net/WAVE/3GPP/5GVideo/ReferenceSequences/Life-Untouched/Life-Untouched.json
The Life Untouched test sequence is made available under the following copyright disclaimer.  
Copyright © CableLabs LifeUntouched sequence is licensed under a Creative Commons Attribution-NonCommercial-NoDerivs 3.0 Unported License. https://creativecommons.org/licenses/by-nc-nd/3.0/deed.en_US.Copyright ©  …
[bookmark: _Toc66175919]C.3.2.3.2	Meridian
The Meridian test sequence is tbd(meridian_aom_22412-22738).
Figure C.3.2.3.2-1 shows a screenshot of the Meridian test sequence. 
[image: ] 
Figure C.3.2.3.2-1: Screenshot of Meridian test sequence
The Meridian test sequence properties are provided in Table C.3.2.3.2-1.
Table C.3.2.3.2-1 Meridian sequence properties
	Parameter
	Value

	Resolution
	3840 x 2160

	Scan
	progressive

	Frame Rate
	60/1.001

	Bit Depth
	10

	Length
	3274

	YUV format
	4:2:0

	Colour components
	ITU-T BT.2020

	Colour space
	HDR PQ



The sequence can be accessed 
-	https://dash-large-files.akamaized.net/WAVE/3GPP/5GVideo/ReferenceSequences/Meridian/Meridian.json
The Meridian test sequence is made available under the following copyright disclaimer.  
Copyright © CC BY-NC-ND 4.0 license https://creativecommons.org/licenses/by-nc-nd/4.0/ …
[bookmark: _Toc66175920][bookmark: _Hlk66109872]C.3.2.3.3	Sol Levante
The Sol Levante test sequence is tbd(sol_levante_aom_2268-2412).
Figure C.3.2.3.3-1 shows a screenshot of the Sol Levante test sequence. 
[image: ] 
Figure C.3.2.3.3-1: Screenshot of Sol Levante test sequence
The Sol Levante test sequence properties are provided in Table C.3.2.3.3-1.
Table C.3.2.3.3-1 Sol Levante sequence properties
	Parameter
	Value

	Resolution
	3840 x 2160

	Scan
	progressive

	Frame Rate
	24

	Bit Depth
	10

	Length
	1454

	YUV format
	4:2:0

	Colour components
	ITU-T BT.2020

	Colour space
	HDR PQ



The sequence can be accessed 
-	https://dash-large-files.akamaized.net/WAVE/3GPP/5GVideo/ReferenceSequences/Sol-Levante/Sol-Levante.json
The Sol Levante test sequence is made available under the following copyright disclaimer.  
Copyright © CC BY-NC-ND 4.0 license https://creativecommons.org/licenses/by-nc-nd/4.0/ …
[bookmark: _Toc66175921]C.3.2.3.4	Cosmos
The Cosmos test sequence is tbd(cosmos_12149-12330).
Figure C.3.2.3.4-1 shows a screenshot of the Cosmos test sequence. 
 [image: ]
Figure C.3.2.3.4-1: Screenshot of Cosmos test sequence
The Cosmos test sequence properties are provided in Table C.3.2.3.4-1.
Table C.3.2.3.4-1 Cosmos sequence properties
	Parameter
	Value

	Resolution
	3840 x 2160

	Scan
	progressive

	Frame Rate
	24

	Bit Depth
	10

	Length
	1821

	YUV format
	4:2:0

	Colour components
	ITU-T BT.2020

	Colour space
	HDR PQ



The sequence can be accessed 
-	https://dash-large-files.akamaized.net/WAVE/3GPP/5GVideo/ReferenceSequences/Cosmos/Cosmos.json
The Cosmos test sequence is made available under the following copyright disclaimer.  
Copyright © CC BY-NC-ND 4.0 license https://creativecommons.org/licenses/by-nc-nd/4.0/ …
[bookmark: _Toc66175922]C.3.2.3.5	Elevator
The Elevator test sequence is tbd(sparks_aom_2024-2455).
Figure C.3.2.3.5-1 shows a screenshot of the Elevator test sequence. 
[image: ] 
Figure C.3.2.3.5-1: Screenshot of Elevator test sequence
The Elevator test sequence properties are provided in Table C.3.2.3.5-1.
Table C.3.2.3.5-1 Elevator sequence properties
	Parameter
	Value

	Resolution
	4096 x 2160

	Scan
	progressive

	Frame Rate
	60/1.001

	Bit Depth
	10

	Length
	4321

	YUV format
	4:2:0

	Colour components
	ITU-T BT.2020

	Colour space
	HDR PQ



The sequence can be accessed 
-	https://dash-large-files.akamaized.net/WAVE/3GPP/5GVideo/ReferenceSequences/Elevator/Elevator.json
The Elevator test sequence is made available under the following copyright disclaimer.  
Copyright © CC BY-NC-ND 4.0 license https://creativecommons.org/licenses/by-nc-nd/4.0/ …
[bookmark: _Toc66175923]C.3.2.3.6	Sparks
The Sparks test sequence is tbd(sparks_aom_5764-6024).
Figure C.3.2.3.6-1 shows a screenshot of the Sparks test sequence. 
 [image: ]
Figure C.3.2.3.6-1: Screenshot of Sparks test sequence
The Sparks test sequence properties are provided in Table C.3.2.3.6-1.
Table C.3.2.3.6-1 Sparks sequence properties
	Parameter
	Value

	Resolution
	4096 x 2160

	Scan
	progressive

	Frame Rate
	60/1.001

	Bit Depth
	10

	Length
	2610

	YUV format
	4:2:0

	Colour components
	ITU-T BT.2020

	Colour space
	HDR PQ



The sequence can be accessed 
-	https://dash-large-files.akamaized.net/WAVE/3GPP/5GVideo/ReferenceSequences/Sparks/Sparks.json
The Sparks test sequence is made available under the following copyright disclaimer.  
Copyright © CC BY-NC-ND 4.0 license https://creativecommons.org/licenses/by-nc-nd/4.0/ …
[bookmark: _Toc66175924]C.3.2.3.7	Nocturne
The Nocturne test sequence is tbd(nocturne_aom_27740-28109).
Figure C.3.2.3.7-1 shows a screenshot of the Nocturne test sequence. 
 [image: ]
Figure C.3.2.3.7-1: Screenshot of Nocturne test sequence
The Nocturne test sequence properties are provided in Table C.3.2.3.7-1.
Table C.3.2.3.7-1 Nocturne sequence properties
	Parameter
	Value

	Resolution
	4096 x 2160

	Scan
	progressive

	Frame Rate
	60/1.001

	Bit Depth
	10

	Length
	37069

	YUV format
	4:2:0

	Colour components
	ITU-T BT.2020

	Colour space
	HDR PQ



The sequence can be accessed 
-	https://dash-large-files.akamaized.net/WAVE/3GPP/5GVideo/ReferenceSequences/Nocturne/Nocturne.json
The Nocturne test sequence is made available under the following copyright disclaimer.  
Copyright © CC BY-NC-ND 4.0 license https://creativecommons.org/licenses/by-nc-nd/4.0/ …
[bookmark: _Toc66175925]C.3.3 	HFR Category
No test sequences are yet defined.Tbd

Life Untouched 0-479	82491.73	40137.4	17177.88	7470.6	3590.78	1792.65	902.24	54.460999999999999	51.274999999999999	48.433	45.606999999999999	42.395000000000003	39.841999999999999	37.475000000000001	Bitrate [kbps]


PSNR [dB]




sol_levante_aom_289-453	87.34	25.89	sol_levante_aom_519-649	245.73	68.760000000000005	sol_levante_aom_2268-2412	96.83	103.9	sol_levante_aom_3282-3874	260.24	135.94999999999999	sol_levante_aom_4123-4545	291.70999999999998	50.98	Life Untouched 0-479	110	27	SI


TI




Life Untouched 0-479	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	5.7509999999999999E-2	1.0399999999999999E-3	8.9999999999999998E-4	1.06E-3	9.7999999999999997E-4	7.3999999999999999E-4	9.2000000000000003E-4	1.07E-3	7.9000000000000001E-4	8.3000000000000001E-4	7.5000000000000002E-4	5.5999999999999995E-4	6.0999999999999997E-4	5.9000000000000003E-4	5.1000000000000004E-4	5.8E-4	5.5000000000000003E-4	4.6000000000000001E-4	5.2999999999999998E-4	5.2999999999999998E-4	4.6000000000000001E-4	5.4000000000000001E-4	5.4000000000000001E-4	4.6999999999999999E-4	5.6999999999999998E-4	5.5999999999999995E-4	5.1000000000000004E-4	5.9000000000000003E-4	5.5999999999999995E-4	5.5000000000000003E-4	6.6E-4	6.6E-4	6.2E-4	6.3000000000000003E-4	6.3000000000000003E-4	5.9000000000000003E-4	5.9999999999999995E-4	6.2E-4	5.8E-4	5.9000000000000003E-4	6.2E-4	5.8E-4	5.8E-4	6.0999999999999997E-4	5.9000000000000003E-4	5.8E-4	6.0999999999999997E-4	5.9000000000000003E-4	5.9000000000000003E-4	6.3000000000000003E-4	6.0999999999999997E-4	5.8E-4	6.3000000000000003E-4	6.7000000000000002E-4	6.4999999999999997E-4	6.8999999999999997E-4	6.8000000000000005E-4	6.4000000000000005E-4	6.7000000000000002E-4	6.6E-4	6.3000000000000003E-4	6.6E-4	6.6E-4	6.3000000000000003E-4	6.7000000000000002E-4	6.7000000000000002E-4	6.4000000000000005E-4	6.7000000000000002E-4	6.8000000000000005E-4	6.6E-4	6.8999999999999997E-4	6.8000000000000005E-4	6.6E-4	6.8999999999999997E-4	6.8999999999999997E-4	6.8999999999999997E-4	7.2999999999999996E-4	7.3999999999999999E-4	7.1000000000000002E-4	7.2999999999999996E-4	7.3999999999999999E-4	7.1000000000000002E-4	7.3999999999999999E-4	7.5000000000000002E-4	7.2999999999999996E-4	7.3999999999999999E-4	7.6000000000000004E-4	7.5000000000000002E-4	7.6000000000000004E-4	7.9000000000000001E-4	7.7999999999999999E-4	7.6000000000000004E-4	7.9000000000000001E-4	7.7999999999999999E-4	7.7999999999999999E-4	8.3000000000000001E-4	8.4000000000000003E-4	8.1999999999999998E-4	8.5999999999999998E-4	8.7000000000000001E-4	8.4999999999999995E-4	8.7000000000000001E-4	8.7000000000000001E-4	8.5999999999999998E-4	8.8999999999999995E-4	8.9999999999999998E-4	8.8999999999999995E-4	9.2000000000000003E-4	9.2000000000000003E-4	8.9999999999999998E-4	9.3999999999999997E-4	9.3999999999999997E-4	9.3000000000000005E-4	9.7999999999999997E-4	9.8999999999999999E-4	9.8999999999999999E-4	1.0300000000000001E-3	1.0399999999999999E-3	1.0300000000000001E-3	1.06E-3	1.08E-3	1.07E-3	1.1000000000000001E-3	1.1100000000000001E-3	1.1000000000000001E-3	1.1199999999999999E-3	1.1299999999999999E-3	1.1199999999999999E-3	1.1299999999999999E-3	1.17E-3	1.17E-3	1.17E-3	1.2099999999999999E-3	1.2199999999999999E-3	1.2199999999999999E-3	1.2600000000000001E-3	1.25E-3	1.25E-3	1.2899999999999999E-3	1.2899999999999999E-3	1.2899999999999999E-3	1.32E-3	1.31E-3	1.31E-3	1.34E-3	1.34E-3	1.34E-3	1.39E-3	1.39E-3	1.39E-3	1.4499999999999999E-3	1.4499999999999999E-3	1.4300000000000001E-3	1.48E-3	1.48E-3	1.4599999999999999E-3	1.5100000000000001E-3	1.5100000000000001E-3	1.5E-3	1.5399999999999999E-3	1.5499999999999999E-3	1.5399999999999999E-3	1.58E-3	1.6100000000000001E-3	1.6199999999999999E-3	1.65E-3	1.67E-3	1.67E-3	1.6900000000000001E-3	1.7099999999999999E-3	1.7099999999999999E-3	1.73E-3	1.75E-3	1.75E-3	1.7600000000000001E-3	1.7899999999999999E-3	1.7899999999999999E-3	1.8E-3	1.8500000000000001E-3	1.8400000000000001E-3	1.8600000000000001E-3	1.91E-3	1.91E-3	1.91E-3	1.97E-3	1.9599999999999999E-3	1.9499999999999999E-3	2.0100000000000001E-3	2.0100000000000001E-3	2E-3	2.0600000000000002E-3	2.0600000000000002E-3	2.0699999999999998E-3	2.1299999999999999E-3	2.14E-3	2.1299999999999999E-3	2.2000000000000001E-3	2.1900000000000001E-3	2.1700000000000001E-3	2.2200000000000002E-3	2.2100000000000002E-3	2.1900000000000001E-3	2.2300000000000002E-3	2.2300000000000002E-3	2.2200000000000002E-3	2.2599999999999999E-3	2.2699999999999999E-3	2.2599999999999999E-3	2.2899999999999999E-3	2.3E-3	2.2799999999999999E-3	2.3E-3	2.32E-3	2.3E-3	2.32E-3	2.3500000000000001E-3	2.33E-3	2.3500000000000001E-3	2.3800000000000002E-3	2.3800000000000002E-3	2.3800000000000002E-3	2.4199999999999998E-3	2.3900000000000002E-3	2.3900000000000002E-3	2.4399999999999999E-3	2.4199999999999998E-3	2.3999999999999998E-3	2.48E-3	2.4599999999999999E-3	2.4399999999999999E-3	2.5100000000000001E-3	2.5000000000000001E-3	2.4599999999999999E-3	2.5400000000000002E-3	2.5200000000000001E-3	2.48E-3	2.5600000000000002E-3	2.5400000000000002E-3	2.5000000000000001E-3	2.5699999999999998E-3	2.5600000000000002E-3	2.5200000000000001E-3	2.5899999999999999E-3	2.5899999999999999E-3	2.5400000000000002E-3	2.6099999999999999E-3	2.6199999999999999E-3	2.5699999999999998E-3	2.6199999999999999E-3	2.65E-3	2.5999999999999999E-3	2.64E-3	2.6800000000000001E-3	2.63E-3	2.66E-3	2.7100000000000002E-3	2.6700000000000001E-3	2.6800000000000001E-3	2.7399999999999998E-3	2.6800000000000001E-3	2.6700000000000001E-3	2.7499999999999998E-3	2.7100000000000002E-3	2.6900000000000001E-3	2.7799999999999999E-3	2.7399999999999998E-3	2.6900000000000001E-3	2.7899999999999999E-3	2.7499999999999998E-3	2.6900000000000001E-3	2.82E-3	2.7899999999999999E-3	2.7299999999999998E-3	2.8700000000000002E-3	2.8400000000000001E-3	2.7599999999999999E-3	2.8900000000000002E-3	2.8600000000000001E-3	2.7599999999999999E-3	2.8900000000000002E-3	2.8800000000000002E-3	2.7799999999999999E-3	2.8999999999999998E-3	2.8900000000000002E-3	2.8E-3	2.8900000000000002E-3	2.8900000000000002E-3	2.81E-3	2.8700000000000002E-3	2.8900000000000002E-3	2.81E-3	2.8400000000000001E-3	2.8900000000000002E-3	2.8E-3	2.81E-3	2.8700000000000002E-3	2.7899999999999999E-3	2.7799999999999999E-3	2.8600000000000001E-3	2.7799999999999999E-3	2.7599999999999999E-3	2.8500000000000001E-3	2.7799999999999999E-3	2.7399999999999998E-3	2.8400000000000001E-3	2.7799999999999999E-3	2.7100000000000002E-3	2.8300000000000001E-3	2.7699999999999999E-3	2.6900000000000001E-3	2.81E-3	2.7599999999999999E-3	2.65E-3	2.7799999999999999E-3	2.7299999999999998E-3	2.6199999999999999E-3	2.7599999999999999E-3	2.7299999999999998E-3	2.5999999999999999E-3	2.7299999999999998E-3	2.6900000000000001E-3	2.5699999999999998E-3	2.6800000000000001E-3	2.6700000000000001E-3	2.5600000000000002E-3	2.65E-3	2.65E-3	2.5400000000000002E-3	2.6099999999999999E-3	2.65E-3	2.5899999999999999E-3	2.6700000000000001E-3	2.7499999999999998E-3	2.6700000000000001E-3	2.7399999999999998E-3	2.8300000000000001E-3	2.7599999999999999E-3	2.7299999999999998E-3	2.8E-3	2.7399999999999998E-3	2.7399999999999998E-3	2.81E-3	2.7499999999999998E-3	2.7100000000000002E-3	2.7699999999999999E-3	2.6800000000000001E-3	2.63E-3	2.7200000000000002E-3	2.7000000000000001E-3	2.6800000000000001E-3	2.8400000000000001E-3	2.8700000000000002E-3	2.8300000000000001E-3	2.9199999999999999E-3	2.9099999999999998E-3	2.8900000000000002E-3	3.0400000000000002E-3	3.0500000000000002E-3	3.0300000000000001E-3	3.2100000000000002E-3	3.1700000000000001E-3	3.0799999999999998E-3	3.2399999999999998E-3	3.2200000000000002E-3	3.1199999999999999E-3	3.2200000000000002E-3	3.2599999999999999E-3	3.15E-3	3.2399999999999998E-3	3.4499999999999999E-3	3.7000000000000002E-3	3.9100000000000003E-3	4.2500000000000003E-3	4.1900000000000001E-3	4.13E-3	4.13E-3	4.0600000000000002E-3	4.0600000000000002E-3	3.9399999999999999E-3	3.8400000000000001E-3	3.79E-3	3.65E-3	3.5100000000000001E-3	3.49E-3	3.4299999999999999E-3	3.3400000000000001E-3	3.2799999999999999E-3	3.2699999999999999E-3	3.2000000000000002E-3	3.15E-3	3.2000000000000002E-3	3.14E-3	3.0500000000000002E-3	3.15E-3	3.1800000000000001E-3	3.0899999999999999E-3	3.1199999999999999E-3	3.16E-3	3.0500000000000002E-3	2.97E-3	3.0699999999999998E-3	2.98E-3	2.97E-3	2.8700000000000002E-3	2.8999999999999998E-3	2.9499999999999999E-3	2.81E-3	2.8800000000000002E-3	2.96E-3	2.8600000000000001E-3	2.7799999999999999E-3	2.9499999999999999E-3	2.8600000000000001E-3	2.5400000000000002E-3	2.66E-3	2.7299999999999998E-3	2.5899999999999999E-3	2.5200000000000001E-3	2.6199999999999999E-3	2.6099999999999999E-3	2.5999999999999999E-3	2.63E-3	2.6099999999999999E-3	2.5699999999999998E-3	2.4099999999999998E-3	2.4099999999999998E-3	2.3800000000000002E-3	2.2100000000000002E-3	2.2300000000000002E-3	2.2599999999999999E-3	2.2399999999999998E-3	2.0500000000000002E-3	2.0799999999999998E-3	2.0999999999999999E-3	2.0300000000000001E-3	1.92E-3	2.0400000000000001E-3	1.9300000000000001E-3	1.7700000000000001E-3	1.75E-3	1.74E-3	1.6199999999999999E-3	1.5399999999999999E-3	1.5499999999999999E-3	1.47E-3	1.4E-3	1.33E-3	1.2600000000000001E-3	1.25E-3	1.16E-3	1.1199999999999999E-3	1.16E-3	1.1100000000000001E-3	1.0300000000000001E-3	1.1800000000000001E-3	1.2099999999999999E-3	1.1999999999999999E-3	1.1900000000000001E-3	1.2999999999999999E-3	1.25E-3	1.2099999999999999E-3	1.1999999999999999E-3	1.14E-3	1.1100000000000001E-3	1.0300000000000001E-3	9.5E-4	9.3000000000000005E-4	9.2000000000000003E-4	8.7000000000000001E-4	9.3999999999999997E-4	1.08E-3	1.14E-3	1.1800000000000001E-3	1.3699999999999999E-3	1.42E-3	1.3699999999999999E-3	1.32E-3	1.2099999999999999E-3	1.0499999999999999E-3	1.09E-3	9.7000000000000005E-4	8.0999999999999996E-4	9.2000000000000003E-4	8.9999999999999998E-4	7.2999999999999996E-4	8.5999999999999998E-4	8.4000000000000003E-4	6.8000000000000005E-4	7.6000000000000004E-4	7.2999999999999996E-4	6.2E-4	6.2E-4	6.3000000000000003E-4	5.5999999999999995E-4	4.8000000000000001E-4	5.1999999999999995E-4	4.8000000000000001E-4	4.0000000000000002E-4	4.6000000000000001E-4	4.2000000000000002E-4	3.1E-4	3.4000000000000002E-4	3.1E-4	2.4000000000000001E-4	2.7999999999999998E-4	2.7E-4	2.1000000000000001E-4	2.4000000000000001E-4	2.2000000000000001E-4	1.7000000000000001E-4	2.0000000000000001E-4	2.0000000000000001E-4	1.4999999999999999E-4	1.7000000000000001E-4	1.4999999999999999E-4	1.1E-4	1.2E-4	1.2E-4	9.0000000000000006E-5	1.1E-4	1E-4	6.9999999999999994E-5	8.0000000000000007E-5	8.0000000000000007E-5	6.0000000000000002E-5	6.9999999999999994E-5	6.9999999999999994E-5	5.0000000000000002E-5	4.0000000000000003E-5	3.0000000000000001E-5	2.0000000000000002E-5	2.0000000000000002E-5	2.0000000000000002E-5	1.0000000000000001E-5	1.0000000000000001E-5	1.0000000000000001E-5	1.0000000000000001E-5	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	Codeword
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