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[bookmark: _Hlk93833023]Change 1
[bookmark: _Toc91056304]5.6	Tests
Tests may be executed to compare codecs not yet in 3GPP specifications against anchors defined in this specification. Tests, equivalently to anchors, are collected in tuples to address different quality and bitrates that can then be used for evaluation over a larger set of operation points.
A test is developed against an anchor and is a combination of:
-	The corresponding anchor, which includes
-	Scenario
-	Reference Sequence
-	Test encoder
-	Test encoder configuration that provides an equivalent setting to the anchor configuration. 
-	Given how the anchors are produced (Clause 6), it is expected that the test encoders should follow similar configuration settings, which would enable similar functionality as per the defined applications. Only fixed periodic (temporal) QP and coding structures (e.g. GOP order, coding order)  are permitted, without the use of any lookahead multi pass encoding of a current picture or multiple pictures ahead encoding that would alter encoding, rate-distortion optimization processes, coding tools settings, the QP or coding structures (e.g. GOP order, coding order) dynamically per content. For HDR content, the QP settings may be adjusted within a frame as a function of the local, average luma and chroma values. QP and coding structures may differ from those used by the anchors, but such differences should be consistent for all content in a given scenario and should be described. Preprocessing in the form of Motion-Compensated Temporal Filtering (MCTF) and residual energy/distortion-based decisions that can adapt the coding type of the current frame are allowed.Preprocessing in the form of Motion-Compensated Temporal Filtering (MCTF) with static per picture is allowed.
End Change 1
[bookmark: _Toc91056533]8.4	AV1
[bookmark: _Toc63850832][bookmark: _Toc91056534]8.4.1	Overview
AV1 (AOMedia Video 1) [68] is a video coding format developed by the Alliance for Open Media (AOMedia). AOMedia is a consortium founded in 2015 that, in July 2021, includes 47 companies from across the web media ecosystem, including semiconductor developers, video on demand providers, video content producers, software development companies and web browser vendors. In addition to the AV1 bitstream specification, AOMedia makes available a reference software implementation of the AV1 video codec [69]. 
AV1 is used today to implement some of the relevant 5G video service scenarios listed in clause 6. Some of the references documenting motivation for the 4K-TV scenario (clause 6.3.1 [17] [18] [19] [20]) and the Screen Content Scenario (clause 6.4.1 [26] [41]) discuss implementations that support AV1 today.
AV1 was designed to support features required by real-time applications, including high resolutions, high dynamic range, wide colour gamut formats and high frame rates. It fully supports the ITU-R BT.2100 recommendation [16], as well as static and dynamic metadata for HDR applications, such as the HDR10+ format. It can also support up to 12 bits of precision per colour sample as well as the 4:4:4 chroma sampling format.
AV1 defines three profiles for decoders. The “Main”, “High” and “Professional” profiles, specified in Annex A of [xx]. The “Main” profile allows for a bit depth of 8 bits or 10 bits per sample with 4:0:0 (greyscale) and 4:2:0 (quarter) chroma sampling. The “High” profile further adds support for 4:4:4 chroma sampling (no subsampling). The “Professional” profile extends capabilities to fully support 4:0:0, 4:2:0, 4:2:2 (half) and 4:4:4 chroma sub-sampling with 8-, 10-, and 12-bit colour depths.
[bookmark: _Toc79925796][bookmark: _Toc91056535]8.4.2	Test Configurations and Results for AV1
[bookmark: _Toc79925797][bookmark: _Toc91056536]8.4.2.1	Introduction
The reference software for AV1 is built from the AV1 codec library (libaom). It is used to build two applications – aomenc and aomdec. General instructions for building libaom can be found here: https://aomedia.googlesource.com/aom#building-the-library-and-applications
The AV1 codec library has multiple configuration options. These come in two varieties - build system configuration options and codec configuration options. Both option types are set at built time. The configurations to be used for 3GPP testing are: 
-DCMAKE_BUILD_TYPE=Release
-DCONFIG_DOCS=0          
-DCONFIG_SHARED=0
-DENABLE_TESTS=0
-DCONFIG_UNIT_TESTS=0 
-DCONFIG_AV1_HIGHBITDEPTH=1

The libaom implementation provided for the tests depends on the scenario and is documented individually for each scenario.
Change 2
Editor’s Note: The configurations for AV1 are not agreed. More offline discussion is required. Square brackets [] until the end of clause 8.4 indicate this non-agreed status.
[
Several changes had to be introduced to the libaom reference software to match the requirements and needs of 3GPP and for this test. A specific release of that software containing these changes, which should be used for the 3GPP testing, can be found by using the following git release tag:
3gpp-2021-10-15-3

The AV1 encoder that is built using the AV1 libraries is aomenc. Command line options are used to configure the encoding performed by aomenc. 
A complete description of all command line options used to generate the bitstreams referenced in this technical report can be found here: 
Editor’s note: 	A link to the online publication of “aomenc - command line parameters” will be added shortly. In the meantime, a draft of the specification has been provided as a contribution.
Depending on the testing scenario, libaom needs to be configured differently with appropriate command line configuration settings. Such configuration settings are documented individually and provided in independent Linux shell script files for convenience. These attached configuration scripts take arguments to generate the tuples. For example, S1-AV1-01.sh, S5-AV1-SCC-01.sh, etc. Arguments to be used with each configuration script are listed in the sections, below.
Table 8.4.2.1-1 provides the common command line options used by all of AV1 configuration file scripts, along with an explanation of their use.
Table 8.4.2.1-1 Common command line options used by all of AV1 configuration file scripts, along with an explanation of their use
	--cpu-used=0
	Instruct the encoder to use settings to achieve the best compression efficiency.

	--enable-keyframe-filtering=10
	Enable Disable temporal filtering for Key frame

	--enable-tpl-model=0
	disable RDO based temporal layer model so that fixed hierarchy is used.  

	--end-usage=q
	Instruct encoder to use the constant quality mode

	--frame-parallel=0
	disable the support for parallel decoding, to achieve the best compression efficiency.

	--gf-min-pyr-height=5
--gf-max-pyr-height=5
	set the number of hierarchical layers to be 6 [0-5]

	--passes=1
	Use single pass encoding

	--tile-columns=0
	disable column tiles, so that the entire frame is encoded as a single tile to achieve the best compression efficiency.

	--codec=av1
	Specify that the Alliance for Open Media codec version to be used is AV1

	--verbose, -v
	display encoding parameters for information only.

	--psnr
	enabled encoder to calculate PSNR using a reconstructed frame after encoding. This is for information only.

	--i420
	all input video is in 420 color format

	--input-bit-depth=10
	specifies the bit depth of the input video

	--bit-depth=10
	specifies the bit depth of the encoded video to be 10 bit. since all input videos specified by 3GPP are converted to 10 bit before encoding, so both input bit depth and encoding bit depth are specified to be 10 bit.

	--threads=1
	using single threading mode for encoding to achieve the best compression efficiency. 

	--obu
	Open Bitstream Unit (OBU) container format is used as the output bitstream container format.

	--fps
	Specifies the frame rate of the input video. Frame rate value is represented as rational number as “numerator/denominator”. For example, if the frame rate is 29.97, 30000/1001 should be used. If frame rate is 59.94, 60000/1001 should be used. If frame rate is 30, 30000/1000 should be used.

	--disable-kf
	disable scene cut detection, which was enabled by default by the encoder when command line option lag-in-frames > 19


End Change 2
[bookmark: _heading=h.4d34og8][bookmark: _Toc91056537]8.4.2.2	Scenario 1: Full HD Streaming
[bookmark: _Toc91056538]8.4.2.2.1	Overview
Table 8.4.2.2.1-1 provides an overview of the AV1 test tuples. For provided bitstreams, the AV1 encoder aomenc is built from the libaom libraries using the tag provided in the introduction. Keys are identified to refer to the bitstreams in the context of the scenario.
The details are also provided here: https://dash-large-files.akamaized.net/WAVE/3GPP/5GVideo/Bitstreams/Scenario-1-FHD/AV1/streams.csv.
Change 3
Table 8.4.2.2.1-1 Test Tuple generation with AV1 for Full HD Scenario
	Key
	Clause
	Reference Sequence
	Reference Encoder
	Configuration
	Variations
	Anchor Key

	S1-T01-AV1
	8.4.2.2.3
	S1-R1
	aomenc <tag>
	S1-AV1-01
	QP: [27,39,49,59,63]
	S1-T01-AV1-<QP>

	S1-T02-AV1
	8.4.2.2.3
	S1-R2
	aomenc <tag>
	S1-AV1-01
	QP: [27,39,49,59,63]
	S1-T02-AV1-<QP>

	S1-T03-AV1
	8.4.2.2.3
	S1-R3
	aomenc <tag>
	S1-AV1-01
	QP: [27,39,49,59,63]
	S1-T03-AV1-<QP>

	S1-T04-AV1
	8.4.2.2.3
	S1-R4
	aomenc <tag>
	S1-AV1-01
	QP: [27,39,49,59,63]
	S1-T04-AV1-<QP>

	S1-T05-AV1
	8.4.2.2.3
	S1-R5
	aomenc <tag>
	S1-AV1-01
	QP: [27,39,49,59,63]
	S1-T05-AV1-<QP>

	S1-T06-AV1
	8.4.2.2.3
	S1-R6
	aomenc <tag>
	S1-AV1-01
	QP: [27,39,49,59,63]
	S1-T06-AV1-<QP>

	S1-T07-AV1
	8.4.2.2.3
	S1-R7
	aomenc <tag>
	S1-AV1-01
	QP: [27,39,49,59,63]
	S1-T07-AV1-<QP>

	S1-T08-AV1
	8.4.2.2.3
	S1-R8
	aomenc <tag>
	S1-AV1-01
	QP: [27,39,49,59,63]
	S1-T08-AV1-<QP>

	S1-T11-AV1
	8.4.2.2.4
	S1-R11
	aomenc <tag>
	S1-AV1-02
	QP: [27,39,49,59,63]
	S1-T11-AV1-<QP>

	S1-T12-AV1
	8.4.2.2.4
	S1-R12
	aomenc <tag>
	S1-AV1-02
	QP: [27,39,49,59,63]
	S1-T12-AV1-<QP>

	S1-T13-AV1
	8.4.2.2.4
	S1-R13
	aomenc <tag>
	S1-AV1-02
	QP: [27,39,49,59,63]
	S1-T13-AV1-<QP>

	S1-T14-AV1
	8.4.2.2.4
	S1-R14
	aomenc <tag>
	S1-AV1-02
	QP: [27,39,49,59,63]
	S1-T14-AV1-<QP>

	S1-T15-AV1
	8.4.2.2.4
	S1-R15
	aomenc <tag>
	S1-AV1-02
	QP: [27,39,49,59,63]
	S1-T15-AV1-<QP>

	S1-T16-AV1
	8.4.2.2.4
	S1-R16
	aomenc <tag>
	S1-AV1-02
	QP: [27,39,49,59,63]
	S1-T16-AV1-<QP>

	S1-T17-AV1
	8.4.2.2.4
	S1-R17
	aomenc <tag>
	S1-AV1-02
	QP: [27,39,49,59,63]
	S1-T17-AV1-<QP>


Editor’s Note: The quantization is different in HEVC/VVC from that of AV1. We have tested with multiple QP values in AV1 to make sure the bit rate range is roughly aligned with that of HEVC. We will filter out excess QP values in the final submission.
[bookmark: _Toc91056539]8.4.2.2.2	Common Parameters and Settings
For both SDR and HDR the common Scenario 1 command line options are provided in Table 8.4.2.2.2-1.
Table 8.4.2.2.2-1 Common Scenario 1 command line options
	--auto-alt-ref=1
	parameter to specify how alternative reference frames are determined in random access configuration. only 1 is supported. 

	--lag-in-frames=35 
	This parameter is typically set to be the sub-GOP size + 3. Since sub-GOP size for random access is 32, this parameter is set to be 35.
This command line argument to the configuration script represents the maximum number of input frames to buffer or look ahead.

	--use-fixed-qp-offsets=1
	use fixed ratios to determine the QP for frames at different hierarchical layers.  In av1 encoder, cq-level specified is only used for the frames at the highest temporal layer (non-reference frames), for Key frames and Inter frames at other layers, a fixed ratio is used to determine the quantization parameter.  

	--fwd-kf-dist=<IntraPeriod>
	This command line argument to the configuration script is only used in open GOP scenarios. It sets the distance between successive forward keyframes. Hierarchical prediction is enabled when sub-GOP size and hierarchical layers are specified through other parameters. 

	--min-gf-interval=32 --max-gf-interval=32
	Set the GOPSize to 32 for random-access content.

	--enable-intrabc=0
	Disable the intra block copy prediction mode.

	--enable-palette=0
	Disable the palette prediction mode.


End Change 3
IntraPeriod: Intra Period aligned with GOPSize such that approximately 1 second is achieved, i.e. 
· "frameRate": 23.98 or 24.0 or 25 or 30 => IntraPeriod set to 32, 
· "frameRate": 50.0 or 59.94 or 60 => IntraPeriod set to 64
[bookmark: _Toc91056540]8.4.2.2.3	S1-AV1-01: SDR Settings
For SDR content the following command line option is used.
	--deltaq-mode=0

	disable block based adaptive quantization, so all blocks within a frame use the same quantization parameter



The following command line is used for all SDR encodes:
S1-AV1-01.sh <num_frame> <fps_norm> <fps_denom> <width> <height> <cq-level> <intra_period> <input> <output>
[bookmark: _Toc91056541]8.4.2.2.4	S1-AV1-02: HDR PQ Settings
For SDR content the following command line option is used.
	--deltaq-mode=5

	enable chroma QP offset adjustment for HDR video. Only frame level chroma QP offset is enabled.

	--chroma-sample-position=colocated
	specify chroma sample position to be colocated



The following command line is used for all HDR encodes:
S1-AV1-02.sh <num_frame> <fps_norm> <fps_denom> <width> <height> <cq-level> <intra_period> <input> <output>
[bookmark: _Toc91056542]8.4.2.2.5	AV1 Results
Editor’s Note: to be completed.
[bookmark: _Toc91056543]8.4.2.3	Scenario 2: 4K-TV
[bookmark: _Toc91056544]8.4.2.3.1	Overview
Table 8.4.2.3.1-1 provides an overview of the AV1 test tuples. For provided bitstreams, the AV1 encoder aomenc is built from the libaom libraries using the tag provided in the introduction. Keys are identified to refer to the bitstreams in the context of the scenario.
The details are also provided here: https://dash-large-files.akamaized.net/WAVE/3GPP/5GVideo/Bitstreams/Scenario-2-4K/AV1/streams.csv.
Change 4
Table 8.4.2.3.1-1 Test Tuple generation with AV1 for 4K-TV Scenario
	Key
	Clause
	Reference Sequence
	Reference Encoder
	Configuration
	Variations
	Anchor Key

	S2-T01-AV1
	8.4.2.3.3
	S2-R1
	aomenc <tag>
	S2-AV1-01
	QP: [27,39,49,59,63]
	S2-T01-AV1-<QP>

	S2-T02-AV1
	8.4.2.3.3
	S2-R2
	aomenc <tag>
	S2-AV1-01
	QP: [27,39,49,59,63]
	S2-T02-AV1-<QP>

	S2-T03-AV1
	8.4.2.3.3
	S2-R3
	aomenc <tag>
	S2-AV1-01
	QP: [27,39,49,59,63]
	S2-T03-AV1-<QP>

	S2-T04-AV1
	8.4.2.3.3
	S2-R4
	aomenc <tag>
	S2-AV1-01
	QP: [27,39,49,59,63]
	S2-T04-AV1-<QP>

	S2-T05-AV1
	8.4.2.3.3
	S2-R5
	aomenc <tag>
	S2-AV1-01
	QP: [27,39,49,59,63]
	S2-T05-AV1-<QP>

	S2-T06-AV1
	8.4.2.3.3
	S2-R6
	aomenc <tag>
	S2-AV1-01
	QP: [27,39,49,59,63]
	S2-T06-AV1-<QP>

	S2-T07-AV1
	8.4.2.3.3
	S2-R7
	aomenc <tag>
	S2-AV1-01
	QP: [27,39,49,59,63]
	S2-T07-AV1-<QP>

	S2-T08-AV1
	8.4.2.3.3
	S2-R8
	aomenc <tag>
	S2-AV1-01
	QP: [27,39,49,59,63]
	S2-T08-AV1-<QP>

	S2-T11-AV1
	8.4.2.3.4
	S2-R11
	aomenc <tag>
	S2-AV1-02
	QP: [27,39,49,59,63]
	S2-T11-AV1-<QP>

	S2-T12-AV1
	8.4.2.3.4
	S2-R12
	aomenc <tag>
	S2-AV1-02
	QP: [27,39,49,59,63]
	S2-T12-AV1-<QP>

	S2-T13-AV1
	8.4.2.3.4
	S2-R13
	aomenc <tag>
	S2-AV1-02
	QP: [27,39,49,59,63]
	S2-T13-AV1-<QP>

	S2-T14-AV1
	8.4.2.3.4
	S2-R14
	aomenc <tag>
	S2-AV1-02
	QP: [27,39,49,59,63]
	S2-T14-AV1-<QP>

	S2-T15-AV1
	8.4.2.3.4
	S2-R15
	aomenc <tag>
	S2-AV1-02
	QP: [27,39,49,59,63]
	S2-T15-AV1-<QP>

	S2-T16-AV1
	8.4.2.3.4
	S2-R16
	aomenc <tag>
	S2-AV1-02
	QP: [27,39,49,59,63]
	S2-T16-AV1-<QP>

	S2-T17-AV1
	8.4.2.3.4
	S2-R17
	aomenc <tag>
	S2-AV1-02
	QP: [27,39,49,59,63]
	S2-T17-AV1-<QP>


[bookmark: _heading=h.3rdcrjn]Editor’s Note: The quantization is different in HEVC/VVC from that of AV1. We have tested with multiple QP values in AV1 to make sure the bit rate range is roughly aligned with that of HEVC. We will filter out excess QP values in the final submission.
[bookmark: _Toc91056545]8.4.2.3.2	Common Parameters and Settings
[bookmark: _heading=h.26in1rg]For both SDR and HDR the following common Scenario 2 command line options are provided in Table 8.4.2.3.2-1.
Table 8.4.2.3.2-1 Common Scenario 2 command line options.
	--auto-alt-ref=1
	parameter to specify how alternative reference frames are determined in random access configuration. only 1 is supported. 

	--lag-in-frames=35 
	This parameter is typically set to be the sub-GOP size + 3. Since sub-GOP size for random access is 32, this parameter is set to be 35.
This command line argument to the configuration script represents the maximum number of input frames to buffer or look ahead.

	--use-fixed-qp-offsets=1
	use fixed ratios to determine the QP for frames at different hierarchical layers.  In av1 encoder, cq-level specified is only used for the frames at the highest temporal layer (non-reference frames), for Key frames and Inter frames at other layers, a fixed ratio is used to determine the quantization parameter.  

	--fwd-kf-dist=<IntraPeriod>
	This command line argument to the configuration script is only used in open GOP scenarios. It sets the distance between successive forward keyframes. Hierarchical prediction is enabled when sub-GOP size and hierarchical layers are specified through other parameters. 

	--min-gf-interval=32 --max-gf-interval=32
	Set the GOPSize to 32 for all random-access content.

	--enable-intrabc=0
	Disable the intra block copy prediction mode.

	--enable-palette=0
	Disable the palette prediction mode.



End Change 4
IntraPeriod: Intra Period aligned with GOPSize such that approximately 1 second is achieved, i.e. 
· "frameRate": 23.98 or 24.0 or 25 or 30 => IntraPeriod set to 32, 
· "frameRate": 50.0 or 59.94 or 60 => IntraPeriod set to 64
[bookmark: _Toc91056546]8.4.2.3.3	S2-AV1-01: SDR Settings
For SDR content the following command line option is used.
	--deltaq-mode=0

	disable block based adaptive quantization, so all blocks within a frame use the same quantization parameter



The following command line is used for all SDR encodes:
S2-AV1-01.sh <num_frame> <fps_norm> <fps_denom> <width> <height> <cq-level> <intra_period> <input> <output>
[bookmark: _Toc91056547]8.4.2.3.4	S2-AV1-02: HDR PQ Settings
For SDR content the following command line option is used.
	--deltaq-mode=5

	enable chroma QP offset adjustment for HDR video. Only frame level chroma QP offset is enabled.

	--chroma-sample-position=colocated
	specify chroma sample position to be colocated



The following command line is used for all HDR encodes
S2-AV1-02.sh <num_frame> <fps_norm> <fps_denom> <width> <height> <cq-level> <intra_period> <input> <output>
[bookmark: _heading=h.35nkun2][bookmark: _heading=h.1ksv4uv][bookmark: _Toc91056548]8.4.2.3.5	Test Results
[bookmark: _heading=h.44sinio]Editor’s Note: to be completed.
[bookmark: _Toc91056549]8.4.2.4	Scenario 3: Screen Content Scenario
[bookmark: _Toc91056550]8.4.2.4.1	Overview
Table 8.4.2.4.1-1 provides an overview of the AV1 test tuples. For provided bitstreams, the AV1 encoder aomenc is built from the libaom libraries using the tag provided in the introduction. Keys are identified to refer to the bitstreams in the context of the scenario.
The details are also provided here: https://dash-large-files.akamaized.net/WAVE/3GPP/5GVideo/Bitstreams/Scenario-3-Screen/AV1/streams.csv.
Change 5
Table 8.4.2.4.1-1 Test Tuple generation with AV1 for Screen Content Scenario
	Key
	Clause
	Reference Sequence
	Reference Encoder
	Configuration
	Variations
	Anchor Key

	S3-T01-AV1
	8.4.2.4.3
	S3-R01
	aomenc <tag>
	S3-AV1-01
	QP=[27,39,49,59,63]
	S3-T01-AV1-<QP>

	S3-T02-AV1
	8.4.2.4.3
	S3-R02
	aomenc <tag>
	S3-AV1-01
	QP=[27,39,49,59,63]
	S3-T02-AV1-<QP>

	S3-T03-AV1
	8.4.2.4.3
	S3-R03
	aomenc <tag>
	S3-AV1-01
	QP=[27,39,49,59,63]
	S3-T03-AV1-<QP>

	S3-T04-AV1
	8.4.2.4.3
	S3-R04
	aomenc <tag>
	S3-AV1-01
	QP=[27,39,49,59,63]
	S3-T04-AV1-<QP>

	S3-T05-AV1
	8.4.2.4.3
	S3-R05
	aomenc <tag>
	S3-AV1-01
	QP=[27,39,49,59,63]
	S3-T05-AV1-<QP>

	S3-T06-AV1
	8.4.2.4.3
	S3-R06
	aomenc <tag>
	S3-AV1-01
	QP=[27,39,49,59,63]
	S3-T06-AV1-<QP>

	S3-T07-AV1
	8.4.2.4.3
	S3-R07
	aomenc <tag>
	S3-AV1-01
	QP=[27,39,49,59,63]
	S3-T07-AV1-<QP>

	S3-T08-AV1
	8.4.2.4.3
	S3-R08
	aomenc <tag>
	S3-AV1-01
	QP=[27,39,49,59,63]
	S3-T08-AV1-<QP>

	S3-T09-AV1
	8.4.2.4.3
	S3-R09
	aomenc <tag>
	S3-AV1-01
	QP=[27,39,49,59,63]
	S3-T09-AV1-<QP>

	S3-T10-AV1
	8.4.2.4.3
	S3-R10
	aomenc <tag>
	S3-AV1-01
	QP=[27,39,49,59,63]
	S3-T10-AV1-<QP>

	S3-T11-AV1
	8.4.2.4.3
	S3-R11
	aomenc <tag>
	S3-AV1-01
	QP=[27,39,49,59,63]
	S3-T11-AV1-<QP>

	S3-T12-AV1
	8.4.2.4.3
	S3-R12
	aomenc <tag>
	S3-AV1-01
	QP=[27,39,49,59,63]
	S3-T12-AV1-<QP>

	S3-T13-AV1
	8.4.2.4.3
	S3-R13
	aomenc <tag>
	S3-AV1-01
	QP=[27,39,49,59,63]
	S3-T13-AV1-<QP>

	S3-T14-AV1
	8.4.2.4.3
	S3-R14
	aomenc <tag>
	S3-AV1-01
	QP=[27,39,49,59,63]
	S3-T14-AV1-<QP>

	S3-T15-AV1
	8.4.2.4.3
	S3-R15
	aomenc <tag>
	S3-AV1-01
	QP=[27,39,49,59,63]
	S3-T15-AV1-<QP>

	S3-T16-AV1
	8.4.2.4.3
	S3-R16
	aomenc <tag>
	S3-AV1-01
	QP=[27,39,49,59,63]
	S3-T16-AV1-<QP>

	S3-T17-AV1
	8.4.2.4.4
	S3-R01
	aomenc <tag>
	S3-AV1-02
	QP=[27,39,49,59,63]
	S3-T17-AV1-<QP>

	S3-T18-AV1
	8.4.2.4.4
	S3-R02
	aomenc <tag>
	S3-AV1-02
	QP=[27,39,49,59,63]
	S3-T18-AV1-<QP>

	S3-T19-AV1
	8.4.2.4.4
	S3-R03
	aomenc <tag>
	S3-AV1-02
	QP=[27,39,49,59,63]
	S3-T19-AV1-<QP>

	S3-T20-AV1
	8.4.2.4.4
	S3-R04
	aomenc <tag>
	S3-AV1-02
	QP=[27,39,49,59,63]
	S3-T20-AV1-<QP>

	S3-T21-AV1
	8.4.2.4.4
	S3-R05
	aomenc <tag>
	S3-AV1-02
	QP=[27,39,49,59,63]
	S3-T21-AV1-<QP>

	S3-T22-AV1
	8.4.2.4.4
	S3-R06
	aomenc <tag>
	S3-AV1-02
	QP=[27,39,49,59,63]
	S3-T22-AV1-<QP>

	S3-T23-AV1
	8.4.2.4.4
	S3-R07
	aomenc <tag>
	S3-AV1-02
	QP=[27,39,49,59,63]
	S3-T23-AV1-<QP>

	S3-T24-AV1
	8.4.2.4.4
	S3-R08
	aomenc <tag>
	S3-AV1-02
	QP=[27,39,49,59,63]
	S3-T24-AV1-<QP>

	S3-T25-AV1
	8.4.2.4.4
	S3-R09
	aomenc <tag>
	S3-AV1-02
	QP=[27,39,49,59,63]
	S3-T25-AV1-<QP>

	S3-T26-AV1
	8.4.2.4.4
	S3-R10
	aomenc <tag>
	S3-AV1-02
	QP=[27,39,49,59,63]
	S3-T26-AV1-<QP>

	S3-T27-AV1
	8.4.2.4.4
	S3-R11
	aomenc <tag>
	S3-AV1-02
	QP=[27,39,49,59,63]
	S3-T27-AV1-<QP>

	S3-T28-AV1
	8.4.2.4.4
	S3-R12
	aomenc <tag>
	S3-AV1-02
	QP=[27,39,49,59,63]
	S3-T28-AV1-<QP>

	S3-T29-AV1
	8.4.2.4.4
	S3-R13
	aomenc <tag>
	S3-AV1-02
	QP=[27,39,49,59,63]
	S3-T29-AV1-<QP>

	S3-T30-AV1
	8.4.2.4.4
	S3-R14
	aomenc <tag>
	S3-AV1-02
	QP=[27,39,49,59,63]
	S3-T30-AV1-<QP>

	S3-T31-AV1
	8.4.2.4.4
	S3-R15
	aomenc <tag>
	S3-AV1-02
	QP=[27,39,49,59,63]
	S3-T31-AV1-<QP>

	S3-T32-AV1
	8.4.2.4.4
	S3-R16
	aomenc <tag>
	S3-AV1-02
	QP=[27,39,49,59,63]
	S3-T32-AV1-<QP>

	S3-T33-AV1
	8.4.2.4.5
	S3-R01
	aomenc <tag>
	S3-AV1-SCC-01
	QP=[27,39,49,59,63]
	S3-T33-AV1-<QP>

	S3-T34-AV1
	8.4.2.4.5
	S3-R02
	aomenc <tag>
	S3-AV1-SCC-01
	QP=[27,39,49,59,63]
	S3-T34-AV1-<QP>

	S3-T35-AV1
	8.4.2.4.5
	S3-R03
	aomenc <tag>
	S3-AV1-SCC-01
	QP=[27,39,49,59,63]
	S3-T35-AV1-<QP>

	S3-T36-AV1
	8.4.2.4.5
	S3-R04
	aomenc <tag>
	S3-AV1-SCC-01
	QP=[27,39,49,59,63]
	S3-T36-AV1-<QP>

	S3-T37-AV1
	8.4.2.4.5
	S3-R05
	aomenc <tag>
	S3-AV1-SCC-01
	QP=[27,39,49,59,63]
	S3-T37-AV1-<QP>

	S3-T38-AV1
	8.4.2.4.5
	S3-R06
	aomenc <tag>
	S3-AV1-SCC-01
	QP=[27,39,49,59,63]
	S3-T38-AV1-<QP>

	S3-T39-AV1
	8.4.2.4.5
	S3-R07
	aomenc <tag>
	S3-AV1-SCC-01
	QP=[27,39,49,59,63]
	S3-T39-AV1-<QP>

	S3-T40-AV1
	8.4.2.4.5
	S3-R08
	aomenc <tag>
	S3-AV1-SCC-01
	QP=[27,39,49,59,63]
	S3-T40-AV1-<QP>

	S3-T41-AV1
	8.4.2.4.5
	S3-R09
	aomenc <tag>
	S3-AV1-SCC-01
	QP=[27,39,49,59,63]
	S3-T41-AV1-<QP>

	S3-T42-AV1
	8.4.2.4.5
	S3-R10
	aomenc <tag>
	S3-AV1-SCC-01
	QP=[27,39,49,59,63]
	S3-T42-AV1-<QP>

	S3-T43-AV1
	8.4.2.4.5
	S3-R11
	aomenc <tag>
	S3-AV1-SCC-01
	QP=[27,39,49,59,63]
	S3-T43-AV1-<QP>

	S3-T44-AV1
	8.4.2.4.5
	S3-R12
	aomenc <tag>
	S3-AV1-SCC-01
	QP=[27,39,49,59,63]
	S3-T44-AV1-<QP>

	S3-T45-AV1
	8.4.2.4.5
	S3-R13
	aomenc <tag>
	S3-AV1-SCC-01
	QP=[27,39,49,59,63]
	S3-T45-AV1-<QP>

	S3-T46-AV1
	8.4.2.4.5
	S3-R14
	aomenc <tag>
	S3-AV1-SCC-01
	QP=[27,39,49,59,63]
	S3-T46-AV1-<QP>

	S3-T47-AV1
	8.4.2.4.5
	S3-R15
	aomenc <tag>
	S3-AV1-SCC-01
	QP=[27,39,49,59,63]
	S3-T47-AV1-<QP>

	S3-T48-AV1
	8.4.2.4.5
	S3-R16
	aomenc <tag>
	S3-AV1-SCC-01
	QP=[27,39,49,59,63]
	S3-T48-AV1-<QP>

	S3-T49-AV1
	8.4.2.4.6
	S3-R01
	aomenc <tag>
	S3-AV1-SCC-02
	QP=[27,39,49,59,63]
	S3-T49-AV1-<QP>

	S3-T50-AV1
	8.4.2.4.6
	S3-R02
	aomenc <tag>
	S3-AV1-SCC-02
	QP=[27,39,49,59,63]
	S3-T50-AV1-<QP>

	S3-T51-AV1
	8.4.2.4.6
	S3-R03
	aomenc <tag>
	S3-AV1-SCC-02
	QP=[27,39,49,59,63]
	S3-T51-AV1-<QP>

	S3-T52-AV1
	8.4.2.4.6
	S3-R04
	aomenc <tag>
	S3-AV1-SCC-02
	QP=[27,39,49,59,63]
	S3-T52-AV1-<QP>

	S3-T53-AV1
	8.4.2.4.6
	S3-R05
	aomenc <tag>
	S3-AV1-SCC-02
	QP=[27,39,49,59,63]
	S3-T53-AV1-<QP>

	S3-T54-AV1
	8.4.2.4.6
	S3-R06
	aomenc <tag>
	S3-AV1-SCC-02
	QP=[27,39,49,59,63]
	S3-T54-AV1-<QP>

	S3-T55-AV1
	8.4.2.4.6
	S3-R07
	aomenc <tag>
	S3-AV1-SCC-02
	QP=[27,39,49,59,63]
	S3-T55-AV1-<QP>

	S3-T56-AV1
	8.4.2.4.6
	S3-R08
	aomenc <tag>
	S3-AV1-SCC-02
	QP=[27,39,49,59,63]
	S3-T56-AV1-<QP>

	S3-T57-AV1
	8.4.2.4.6
	S3-R09
	aomenc <tag>
	S3-AV1-SCC-02
	QP=[27,39,49,59,63]
	S3-T57-AV1-<QP>

	S3-T58-AV1
	8.4.2.4.6
	S3-R10
	aomenc <tag>
	S3-AV1-SCC-02
	QP=[27,39,49,59,63]
	S3-T58-AV1-<QP>

	S3-T59-AV1
	8.4.2.4.6
	S3-R11
	aomenc <tag>
	S3-AV1-SCC-02
	QP=[27,39,49,59,63]
	S3-T59-AV1-<QP>

	S3-T60-AV1
	8.4.2.4.6
	S3-R12
	aomenc <tag>
	S3-AV1-SCC-02
	QP=[27,39,49,59,63]
	S3-T60-AV1-<QP>

	S3-T61-AV1
	8.4.2.4.6
	S3-R13
	aomenc <tag>
	S3-AV1-SCC-02
	QP=[27,39,49,59,63]
	S3-T61-AV1-<QP>

	S3-T62-AV1
	8.4.2.4.6
	S3-R14
	aomenc <tag>
	S3-AV1-SCC-02
	QP=[27,39,49,59,63]
	S3-T62-AV1-<QP>

	S3-T63-AV1
	8.4.2.4.6
	S3-R15
	aomenc <tag>
	S3-AV1-SCC-02
	QP=[27,39,49,59,63]
	S3-T63-AV1-<QP>

	S3-T64-AV1
	8.4.2.4.6
	S3-R16
	aomenc <tag>
	S3-AV1-SCC-02
	QP=[27,39,49,59,63]
	S3-T64-AV1-<QP>

	S3-T65-AV1
	8.4.2.4.3
	S3-R17
	aomenc <tag>
	S3-AV1-01
	QP=[27,39,49,59,63]
	S3-T65-AV1-<QP>

	S3-T66-AV1
	8.4.2.4.4
	S3-R17
	aomenc <tag>
	S3-AV1-02
	QP=[27,39,49,59,63]
	S3-T66-AV1-<QP>

	S3-T67-AV1
	8.4.2.4.5
	S3-R17
	aomenc <tag>
	S3-AV1-SCC-01
	QP=[27,39,49,59,63]
	S3-T67-AV1-<QP>

	S3-T68-AV1
	8.4.2.4.6
	S3-R17
	aomenc <tag>
	S3-AV1-SCC-02
	QP=[27,39,49,59,63]
	S3-T68-AV1-<QP>



Editor’s Note: The quantization is different in HEVC/VVC from that of AV1. We have tested with multiple QP values in AV1 to make sure the bit rate range is roughly aligned with that of HEVC. We will filter out excess QP values in the final submission.
End Change 5
[bookmark: _Toc91056551]8.4.2.4.2	Common Parameters and Settings
The following common Scenario 3 command line options are provided in Table 8.4.2.4.2-1.
Table 8.4.2.4.2-1 Common Scenario 3 command line options
	--lag-in-frames=0
	No future frame is used as reference in low delay configuration.
Key-frame-filtering is a motion compensated temporal filtering. It is only enabled in random access configuration. When --lag-in-frames=0, key frames will not be filtered.

	--deltaq-mode=0
	disable block based adaptive quantization, so all blocks within a frame use the same quantization parameter

	--enable-onesided-comp=0
	disable compound prediction for low delay content. Unidirectional prediction Inter frame,  only.

	--max-reference-frames=4
	restrict number of reference frames to 4.



[bookmark: _Toc91056552]8.4.2.4.3	S3-AV1-01: Main 10 Profile with no fixed Intra
For these clips the following additional command line options are provided in Table 8.4.2.4.3-1.
Change 6
Table 8.4.2.4.3-1 Additional Scenario 3 command line options for S3-AV1-01
	--kf-min-dist=9999       
--kf-max-dist=9999
	Only the first frame is encoded as Intra (Key) frame.
--kf-min/max-dist are used only in closed GOP cases to specify the Intra Period. When kf-min-dist and kf-max-dist have the same value, the key frame is only inserted at a fixed interval.

	--use-fixed-qp-offsets=1
	use fixed ratios to determine the QP for frames at different hierarchical layers.  In av1 encoder, cq-level specified is only used for the frames at the highest temporal layer (non-reference frames), for Key frames and Inter frames at other layers, a fixed ratio is used to determine the quantization parameter.  

	--min-gf-interval=8 --max-gf-interval=8
	Set the GOPSize to 8.

	--enable-intrabc=0
	Disable the intra block copy prediction mode.

	--enable-palette=0
	Disable the palette prediction mode.



The following command line is used for all encodes:
S3-AV1-01.sh <num_frame> <fps_norm> <fps_denom> <width> <height> <cq-level> <input> <output>
[bookmark: _Toc91056553]8.4.2.4.4	S3-AV1-02: Main 10 Profile with fixed Intra every second
For these clips the following additional command line options are used provided in Table 8.4.2.4.4-1.
Table 8.4.2.4.4-1 Additional Scenario 3 command line options for S3-AV1-02
	--min-q=<cq-level>
--max-q=>cq-level>
	Specifies min/max q equal to the cq-level to make sure all frames use the same QP

	--disable-warning-prompt
	This parameter is used to bypass the warning prompt that min-q and max-q are set to be the same value.

	--min-gf-interval=32 --max-gf-interval=32
	Set the GOPSize to 32. 
Note: Flat QP. GOP Size does not alter QP.


	--enable-intrabc=0
	Disable the intra block copy prediction mode.

	--enable-palette=0
	Disable the palette prediction mode.


End Change 6
IntraPeriod such that exactly 1 second is achieved (i.e., IntraPeriod value equal to the sequence fps value rounded to the nearest integer).
The following command line is used for all encodes:
S3-AV1-02.sh <num_frame> <fps_norm> <fps_denom> <width> <height> <cq-level> <intra_period> <input> <output>
[bookmark: _Toc91056554]8.4.2.4.5	S3-AV1-SCC-01: Screen Content Profile with no fixed Intra
For these clips the following additional command line options are used. provided in Table 8.4.2.4.5-1.
Table 8.4.2.4.5-1 Additional Scenario 3 command line options for S3-AV1-SCC-01.
	--kf-min-dist=9999       
--kf-max-dist=9999
	Only the first frame is encoded as Intra (Key) frame.
--kf-min/max-dist are used only in closed GOP cases to specify the Intra Period. When kf-min-dist and kf-max-dist have the same value, the key frame is only inserted at a fixed interval.

	--use-fixed-qp-offsets=1
	use fixed ratios to determine the QP for frames at different hierarchical layers.  In av1 encoder, cq-level specified is only used for the frames at the highest temporal layer (non-reference frames), for Key frames and Inter frames at other layers, a fixed ratio is used to determine the quantization parameter.  

	--tune-content=screen
	specify content type to be screen content. In AV1, screen content coding tools are enabled in all profiles. The encoder internally has an algorithm to detect if the input video is screen content or not. By default, if the encoder detects the input video is screen content, it will enable the screen content coding tool. When tune-content is set to screen, the encoder will bypass the screen content detection and assume the input video is screen content and enable screen content coding tools.
Note that the encoder has an internal algorithm to detect if the input video is classified as screen content. When --tune-content=screen is enabled, the internal detection algorithm is bypassed, and the screen content coding tool will always be enabled.

	--min-gf-interval=8 --max-gf-interval=8
	Set the GOPSize to 8.



The following command line is used for all encodes:
S3-AV1-SCC-01.sh <num_frame> <fps_norm> <fps_denom> <width> <height> <cq-level> <input> <output>
[bookmark: _heading=h.z337ya][bookmark: _Toc91056555]8.4.2.4.6	S3-AV1-SCC-02: Screen Content Profile with fixed Intra every second
For these clips the following additional command line options are used. provided in Table 8.4.2.4.6-1.
Table 8.4.2.4.6-1 Additional Scenario 3 command line options for S3-AV1-SCC-02.
	--min-q=<cq-level>
--max-q=>cq-level>
	Specifies min/max q equal to the cq-level to make sure all frames use the same QP

	--disable-warning-prompt
	This parameter is used to bypass the warning prompt that min-q and max-q are set to be the same value.

	--tune-content=screen
	specify content type to be screen content. In AV1, screen content coding tools are enabled in all profiles. The encoder internally has an algorithm to detect if the input video is screen content or not. By default, if the encoder detects the input video is screen content, it will enable the screen content coding tool. When tune-content is set to screen, the encoder will bypass the screen content detection and assume the input video is screen content and enable screen content coding tools.
Note that the encoder has an internal algorithm to detect if the input video is classified as screen content. When --tune-content=screen is enabled, the internal detection algorithm is bypassed, and the screen content coding tool will always be enabled.

	--min-gf-interval=32 --max-gf-interval=32
	Set the GOPSize to 32. 
Note: Flat QP. GOP Size does not alter QP.



IntraPeriod such that exactly 1 second is achieved (i.e., IntraPeriod value equal to the sequence fps value rounded to the nearest integer).
The following command line is used for all encodes:
S3-AV1-SCC-02.sh <num_frame> <fps_norm> <fps_denom> <width> <height> <cq-level> <intra_preiod> <input> <output>
[bookmark: _Toc91056556]8.4.2.4.7	Test Results
Editor’s Note: to be completed.
[bookmark: _heading=h.3j2qqm3][bookmark: _Toc91056557]8.4.2.5	Scenario 4: Messaging and Social Sharing
[bookmark: _Toc91056558]8.4.2.5.1	Overview
Table 8.4.2.5.1-1 provides an overview of the AV1 test tuples. For provided bitstreams, the AV1 encoder aomenc is built from the libaom libraries using the tag provided in the introduction. Keys are identified to refer to the bitstreams in the context of the scenario.
Change 7
Table 8.4.2.5.1-1 Test Tuple generation with AV1, Messaging and Social Sharing Scenario
	Key
	Clause
	Reference Sequence
	Reference Encoder
	Config
	Variations
	Anchor Key

	S4-T01-AV1
	8.4.2.5.3
	S4-R01
	aomenc <tag>
	S4-AV1-01
	QP=[27,39,49,59,63]
	S4-T01-AV1-<QP>

	S4-T02-AV1
	8.4.2.5.3
	S4-R02
	aomenc <tag>
	S4-AV1-01
	QP=[27,39,49,59,63]
	S4-T02-AV1-<QP>

	S4-T03-AV1
	8.4.2.5.3
	S4-R03
	aomenc <tag>
	S4-AV1-01
	QP=[27,39,49,59,63]
	S4-T03-AV1-<QP>

	S4-T04-AV1
	8.4.2.5.3
	S4-R04
	aomenc <tag>
	S4-AV1-01
	QP=[27,39,49,59,63]
	S4-T04-AV1-<QP>

	S4-T05-AV1
	8.4.2.5.4
	S4-R01
	aomenc <tag>
	S4-AV1-02
	QP=[27,39,49,59,63]
	S4-T05-AV1-<QP>

	S4-T06-AV1
	8.4.2.5.4
	S4-R02
	aomenc <tag>
	S4-AV1-02
	QP=[27,39,49,59,63]
	S4-T06-AV1-<QP>

	S4-T07-AV1
	8.4.2.5.4
	S4-R03
	aomenc <tag>
	S4-AV1-02
	QP=[27,39,49,59,63]
	S4-T07-AV1-<QP>

	S4-T08-AV1
	8.4.2.5.4
	S4-R04
	aomenc <tag>
	S4-AV1-02
	QP=[27,39,49,59,63]
	S4-T08-AV1-<QP>


Editor’s Note: The quantization is different in HEVC/VVC from that of AV1. We have tested with multiple QP values in AV1 to make sure the bit rate range is roughly aligned with that of HEVC. We will filter out excess QP values in the final submission.
[bookmark: _Toc91056559]8.4.2.5.2	Common Parameters and Settings
The following common Scenario 4 command line options are provided in Table 8.4.2.5.2-1.
Table 8.4.2.5.2-1 Common Scenario 4 command line options
	--lag-in-frames=0
	No future frame is used as reference in low delay configuration.
Key-frame-filtering is a motion compensated temporal filtering. It is only enabled in random access configuration. When --lag-in-frames=0, key frames will not be filtered.

	--deltaq-mode=0
	disable block based adaptive quantization, so all blocks within a frame use the same quantization parameter

	--max-reference-frames=4
	restrict number of reference frames to 4

	--enable-intrabc=0
	Disable the intra block copy prediction mode.

	--enable-palette=0
	Disable the palette prediction mode.


[bookmark: _Toc91056560]End Change 7
8.4.2.5.3	S4-AV1-01: no Intra
For these clips the following additional command line options are provided in Table 8.4.2.5.3-1.
Table 8.4.2.5.3-1 Additional Scenario 4 command line options for S4-AV1-01
	--kf-min-dist=9999       
--kf-max-dist=9999
	Only the first frame is encoded as Intra (Key) frame.
--kf-min/max-dist are used only in closed GOP cases to specify the Intra Period. When kf-min-dist and kf-max-dist have the same value, the key frame is only inserted at a fixed interval.

	--use-fixed-qp-offsets=1
	use fixed ratios to determine the QP for frames at different hierarchical layers.  In av1 encoder, cq-level specified is only used for the frames at the highest temporal layer (non-reference frames), for Key frames and Inter frames at other layers, a fixed ratio is used to determine the quantization parameter.  

	--min-gf-interval=8 --max-gf-interval=8
	Set the GOPSize to 8.


The following command line is used for all encodes:
S4-AV1-01.sh <num_frame> <fps_norm> <fps_denom> <width> <height> <cq-level> <input> <output>
[bookmark: _Toc91056561]8.4.2.5.4	S4-AV1-02: Intra
For these clips the following additional command line options are provided in Table 8.4.2.5.4-1.
Table 8.4.2.5.4-1 Additional Scenario 4 command line options for S4-AV1-02
	--min-q=<cq-level>
--max-q=>cq-level>
	Specifies min/max q equal to the cq-level to make sure all frames use the same QP

	--disable-warning-prompt
	This parameter is used to bypass the warning prompt that min-q and max-q are set to be the same value.

	--min-gf-interval=32 --max-gf-interval=32
	Set the GOPSize to 32. 
Note: Flat QP. GOP Size does not alter QP.



IntraPeriod = power of 2 value that is greater than or equal to the frame rate (fps), such that near 1 second is achieved: 32 for 30fps sequences and 64 for 60fps sequences.
The following command line is used for all encodes:
S4-AV1-02.sh <num_frame> <fps_norm> <fps_denom> <width> <height> <cq-level> <intra_period> <input> <output>
[bookmark: _Toc91056562]8.4.2.5.5	Test Results
Editor’s Note: to be completed.
[bookmark: _heading=h.1y810tw][bookmark: _Toc91056563]8.4.2.6	Scenario 5: Online Gaming
[bookmark: _Toc91056564]8.4.2.6.1	Overview
Table 8.4.2.6.1-1 provides an overview of the AV1 test tuples. For provided bitstreams, the AV1 encoder aomenc is built from the libaom libraries using the tag provided in the introduction. Keys are identified to refer to the bitstreams in the context of the scenario.
Change 8
Table 8.4.2.6.1-1 Test Tuple generation with AV1, Online Gaming Scenario
	Key
	Clause
	Reference Sequence
	Reference Encoder
	Configuration
	Variations
	Anchor Key

	S5-T01-AV1
	8.4.2.6.3
	S5-R01
	aomenc <tag>
	S5-AV1-01
	QP=[27,39,49,59,63]
	S5-T01-AV1-<QP>

	S5-T02-AV1
	8.4.2.6.3
	S5-R02
	aomenc <tag>
	S5-AV1-01
	QP=[27,39,49,59,63]
	S5-T02-AV1-<QP>

	S5-T03-AV1
	8.4.2.6.3
	S5-R03
	aomenc <tag>
	S5-AV1-01
	QP=[27,39,49,59,63]
	S5-T03-AV1-<QP>

	S5-T04-AV1
	8.4.2.6.3
	S5-R04
	aomenc <tag>
	S5-AV1-01
	QP=[27,39,49,59,63]
	S5-T04-AV1-<QP>

	S5-T05-AV1
	8.4.2.6.3
	S5-R05
	aomenc <tag>
	S5-AV1-01
	QP=[27,39,49,59,63]
	S5-T05-AV1-<QP>

	S5-T06-AV1
	8.4.2.6.3
	S5-R06
	aomenc <tag>
	S5-AV1-01
	QP=[27,39,49,59,63]
	S5-T06-AV1-<QP>

	S5-T07-AV1
	8.4.2.6.3
	S5-R07
	aomenc <tag>
	S5-AV1-01
	QP=[27,39,49,59,63]
	S5-T07-AV1-<QP>

	S5-T08-AV1
	8.4.2.6.3
	S5-R08
	aomenc <tag>
	S5-AV1-01
	QP=[27,39,49,59,63]
	S5-T08-AV1-<QP>

	S5-T09-AV1
	8.4.2.6.3
	S5-R09
	aomenc <tag>
	S5-AV1-01
	QP=[27,39,49,59,63]
	S5-T09-AV1-<QP>

	S5-T10-AV1
	8.4.2.6.3
	S5-R10
	aomenc <tag>
	S5-AV1-01
	QP=[27,39,49,59,63]
	S5-T10-AV1-<QP>

	S5-T11-AV1
	8.4.2.6.3
	S5-R11
	aomenc <tag>
	S5-AV1-01
	QP=[27,39,49,59,63]
	S5-T11-AV1-<QP>

	S5-T12-AV1
	8.4.2.6.3
	S5-R12
	aomenc <tag>
	S5-AV1-01
	QP=[27,39,49,59,63]
	S5-T12-AV1-<QP>

	S5-T13-AV1
	8.4.2.6.3
	S5-R13
	aomenc <tag>
	S5-AV1-01
	QP=[27,39,49,59,63]
	S5-T13-AV1-<QP>

	S5-T14-AV1
	8.4.2.6.4
	S5-R01
	aomenc <tag>
	S5-AV1-02
	QP=[27,39,49,59,63]
	S5-T14-AV1-<QP>

	S5-T15-AV1
	8.4.2.6.4
	S5-R02
	aomenc <tag>
	S5-AV1-02
	QP=[27,39,49,59,63]
	S5-T15-AV1-<QP>

	S5-T16-AV1
	8.4.2.6.4
	S5-R03
	aomenc <tag>
	S5-AV1-02
	QP=[27,39,49,59,63]
	S5-T16-AV1-<QP>

	S5-T17-AV1
	8.4.2.6.4
	S5-R04
	aomenc <tag>
	S5-AV1-02
	QP=[27,39,49,59,63]
	S5-T17-AV1-<QP>

	S5-T18-AV1
	8.4.2.6.4
	S5-R05
	aomenc <tag>
	S5-AV1-02
	QP=[27,39,49,59,63]
	S5-T18-AV1-<QP>

	S5-T19-AV1
	8.4.2.6.4
	S5-R06
	aomenc <tag>
	S5-AV1-02
	QP=[27,39,49,59,63]
	S5-T19-AV1-<QP>

	S5-T20-AV1
	8.4.2.6.4
	S5-R07
	aomenc <tag>
	S5-AV1-02
	QP=[27,39,49,59,63]
	S5-T20-AV1-<QP>

	S5-T21-AV1
	8.4.2.6.4
	S5-R08
	aomenc <tag>
	S5-AV1-02
	QP=[27,39,49,59,63]
	S5-T21-AV1-<QP>

	S5-T22-AV1
	8.4.2.6.4
	S5-R09
	aomenc <tag>
	S5-AV1-02
	QP=[27,39,49,59,63]
	S5-T22-AV1-<QP>

	S5-T23-AV1
	8.4.2.6.4
	S5-R10
	aomenc <tag>
	S5-AV1-02
	QP=[27,39,49,59,63]
	S5-T23-AV1-<QP>

	S5-T24-AV1
	8.4.2.6.4
	S5-R11
	aomenc <tag>
	S5-AV1-02
	QP=[27,39,49,59,63]
	S5-T24-AV1-<QP>

	S5-T25-AV1
	8.4.2.6.4
	S5-R12
	aomenc <tag>
	S5-AV1-02
	QP=[27,39,49,59,63]
	S5-T25-AV1-<QP>

	S5-T26-AV1
	8.4.2.6.4
	S5-R13
	aomenc <tag>
	S5-AV1-02
	QP=[27,39,49,59,63]
	S5-T26-AV1-<QP>

	[bookmark: _Hlk85906557]S5-T27-AV1
	8.4.2.6.5
	S5-R01
	aomenc <tag>
	S5-AV1-SCC-01
	QP=[27,39,49,59,63]
	S5-T27-AV1-<QP>

	S5-T28-AV1
	8.4.2.6.5
	S5-R02
	aomenc <tag>
	S5-AV1-SCC-01
	QP=[27,39,49,59,63]
	S5-T28-AV1-<QP>

	S5-T29-AV1
	8.4.2.6.5
	S5-R03
	aomenc <tag>
	S5-AV1-SCC-01
	QP=[27,39,49,59,63]
	S5-T29-AV1-<QP>

	S5-T30-AV1
	8.4.2.6.5
	S5-R04
	aomenc <tag>
	S5-AV1-SCC-01
	QP=[27,39,49,59,63]
	S5-T30-AV1-<QP>

	S5-T31-AV1
	8.4.2.6.5
	S5-R05
	aomenc <tag>
	S5-AV1-SCC-01
	QP=[27,39,49,59,63]
	S5-T31-AV1-<QP>

	S5-T32-AV1
	8.4.2.6.5
	S5-R06
	aomenc <tag>
	S5-AV1-SCC-01
	QP=[27,39,49,59,63]
	S5-T32-AV1-<QP>

	S5-T33-AV1
	8.4.2.6.5
	S5-R07
	aomenc <tag>
	S5-AV1-SCC-01
	QP=[27,39,49,59,63]
	S5-T33-AV1-<QP>

	S5-T34-AV1
	8.4.2.6.5
	S5-R08
	aomenc <tag>
	S5-AV1-SCC-01
	QP=[27,39,49,59,63]
	S5-T34-AV1-<QP>

	S5-T35-AV1
	8.4.2.6.5
	S5-R09
	aomenc <tag>
	S5-AV1-SCC-01
	QP=[27,39,49,59,63]
	S5-T35-AV1-<QP>

	S5-T36-AV1
	8.4.2.6.5
	S5-R10
	aomenc <tag>
	S5-AV1-SCC-01
	QP=[27,39,49,59,63]
	S5-T36-AV1-<QP>

	S5-T37-AV1
	8.4.2.6.5
	S5-R11
	aomenc <tag>
	S5-AV1-SCC-01
	QP=[27,39,49,59,63]
	S5-T37-AV1-<QP>

	S5-T38-AV1
	8.4.2.6.5
	S5-R12
	aomenc <tag>
	S5-AV1-SCC-01
	QP=[27,39,49,59,63]
	S5-T38-AV1-<QP>

	S5-T39-AV1
	8.4.2.6.5
	S5-R13
	aomenc <tag>
	S5-AV1-SCC-01
	QP=[27,39,49,59,63]
	S5-T39-AV1-<QP>

	S5-T40-AV1
	8.4.2.6.6
	S5-R01
	aomenc <tag>
	S5-AV1-SCC-02
	QP=[27,39,49,59,63]
	S5-T40-AV1-<QP>

	S5-T41-AV1
	8.4.2.6.6
	S5-R02
	aomenc <tag>
	S5-AV1-SCC-02
	QP=[27,39,49,59,63]
	S5-T41-AV1-<QP>

	S5-T42-AV1
	8.4.2.6.6
	S5-R03
	aomenc <tag>
	S5-AV1-SCC-02
	QP=[27,39,49,59,63]
	S5-T42-AV1-<QP>

	S5-T43-AV1
	8.4.2.6.6
	S5-R04
	aomenc <tag>
	S5-AV1-SCC-02
	QP=[27,39,49,59,63]
	S5-T43-AV1-<QP>

	S5-T44-AV1
	8.4.2.6.6
	S5-R05
	aomenc <tag>
	S5-AV1-SCC-02
	QP=[27,39,49,59,63]
	S5-T44-AV1-<QP>

	S5-T45-AV1
	8.4.2.6.6
	S5-R06
	aomenc <tag>
	S5-AV1-SCC-02
	QP=[27,39,49,59,63]
	S5-T45-AV1-<QP>

	S5-T46-AV1
	8.4.2.6.6
	S5-R07
	aomenc <tag>
	S5-AV1-SCC-02
	QP=[27,39,49,59,63]
	S5-T46-AV1-<QP>

	S5-T47-AV1
	8.4.2.6.6
	S5-R08
	aomenc <tag>
	S5-AV1-SCC-02
	QP=[27,39,49,59,63]
	S5-T47-AV1-<QP>

	S5-T48-AV1
	8.4.2.6.6
	S5-R09
	aomenc <tag>
	S5-AV1-SCC-02
	QP=[27,39,49,59,63]
	S5-T48-AV1-<QP>

	S5-T49-AV1
	8.4.2.6.6
	S5-R10
	aomenc <tag>
	S5-AV1-SCC-02
	QP=[27,39,49,59,63]
	S5-T49-AV1-<QP>

	S5-T50-AV1
	8.4.2.6.6
	S5-R11
	aomenc <tag>
	S5-AV1-SCC-02
	QP=[27,39,49,59,63]
	S5-T50-AV1-<QP>

	S5-T51-AV1
	8.4.2.6.6
	S5-R12
	aomenc <tag>
	S5-AV1-SCC-02
	QP=[27,39,49,59,63]
	S5-T51-AV1-<QP>

	S5-T52-AV1
	8.4.2.6.6
	S5-R13
	aomenc <tag>
	S5-AV1-SCC-02
	QP=[27,39,49,59,63]
	S5-T52-AV1-<QP>


Editor’s Note: The quantization is different in HEVC/VVC from that of AV1. We have tested with multiple QP values in AV1 to make sure the bit rate range is roughly aligned with that of HEVC. We will filter out excess QP values in the final submission.
End Change 8
[bookmark: _Toc91056565]8.4.2.6.2	Common Parameters and Settings
The following common Scenario 5 command line options are provided in Table 8.4.2.6.2-1.
Table 8.4.2.6.2-1 Common Scenario 5 command line options
	--lag-in-frames=0
	No future frame is used as reference in low delay configuration.
Key-frame-filtering is a motion compensated temporal filtering. It is only enabled in random access configuration. When --lag-in-frames=0, key frames will not be filtered.

	--deltaq-mode=0
	disable block based adaptive quantization, so all blocks within a frame use the same quantization parameter

	--max-reference-frames=4
	restrict number of reference frames to 4


Change 9
[bookmark: _Toc91056566]8.4.2.6.3	S5-AV1-01: Main 10 Profile with no fixed Intra
For these clips the following additional command line options are provided in Table 8.4.2.6.3-1.
Table 8.4.2.6.3-1 Additional Scenario 5 command line options for S5-AV1-01.
	--kf-min-dist=9999       
--kf-max-dist=9999
	Only the first frame is encoded as Intra (Key) frame.
--kf-min/max-dist are used only in closed GOP cases to specify the Intra Period. When kf-min-dist and kf-max-dist have the same value, the key frame is only inserted at a fixed interval.

	--use-fixed-qp-offsets=1
	use fixed ratios to determine the QP for frames at different hierarchical layers.  In av1 encoder, cq-level specified is only used for the frames at the highest temporal layer (non-reference frames), for Key frames and Inter frames at other layers, a fixed ratio is used to determine the quantization parameter.  

	--min-gf-interval=8 --max-gf-interval=8
	Set the GOPSize to 8.

	--enable-intrabc=0
	Disable the intra block copy prediction mode.

	--enable-palette=0
	Disable the palette prediction mode.



The following command line is used for all encodes:
S5-AV1-01.sh <num_frame> <fps_norm> <fps_denom> <width> <height> <cq-level> <input> <output>
[bookmark: _Toc91056567]8.4.2.6.4	S5-AV1-02: Main 10 Profile with fixed Intra every second
For these clips the following additional command line options are provided in Table 8.4.2.6.4-1.
Table 8.4.2.6.4-1 Additional Scenario 5 command line options for S5-AV1-02.
	--min-q=<cq-level>
--max-q=>cq-level>
	Specifies min/max q equal to the cq-level to make sure all frames use the same QP

	--disable-warning-prompt
	This parameter is used to bypass the warning prompt that min-q and max-q are set to be the same value.

	--min-gf-interval=32 --max-gf-interval=32
	Set the GOPSize to 32. 
Note: Flat QP. GOP Size does not alter QP.

	--enable-intrabc=0
	Disable the intra block copy prediction mode.

	--enable-palette=0
	Disable the palette prediction mode.


End Change 9
IntraPeriod = power of 2 value that is greater than or equal to the frame rate (fps), such that near 1 second is achieved: 32 for 30fps sequences and 64 for 60fps sequences
The following command line is used for all encodes:
S5-AV1-02.sh <num_frame> <fps_norm> <fps_denom> <width> <height> <cq-level> <intra_period> <input> <output>
[bookmark: _heading=h.4i7ojhp][bookmark: _Toc91056568]8.4.2.6.5	S5-SCC-01: Screen Content Profile with no fixed Intra
For these clips the following additional command line options are provided in Table 8.4.2.6.5-1.
Table 8.4.2.6.5-1 Additional Scenario 5 command line options for S5-AV1-SCC-01.
	--kf-min-dist=9999       
--kf-max-dist=9999
	Only the first frame is encoded as Intra (Key) frame.

	--use-fixed-qp-offsets=1
	use fixed ratios to determine the QP for frames at different hierarchical layers.  In av1 encoder, cq-level specified is only used for the frames at the highest temporal layer (non-reference frames), for Key frames and Inter frames at other layers, a fixed ratio is used to determine the quantization parameter.  

	--tune-content=screen
	specify content type to be screen content. In AV1, screen content coding tools are enabled in all profiles. The encoder internally has an algorithm to detect if the input video is screen content or not. By default, if the encoder detects the input video is screen content, it will enable the screen content coding tool. When tune-content is set to screen, the encoder will bypass the screen content detection and assume the input video is screen content and enable screen content coding tools.
Note that the encoder has an internal algorithm to detect if the input video is classified as screen content. When --tune-content=screen is enabled, the internal detection algorithm is bypassed, and the screen content coding tool will always be enabled.

	--min-gf-interval=8 --max-gf-interval=8
	Set the GOPSize to 8.



The following command line is used for all encodes:
S5-AV1-SCC-01.sh <num_frame> <fps_norm> <fps_denom> <width> <height> <cq-level> <input> <output>
[bookmark: _Toc91056569]8.4.2.6.6	S5-SCC-02: Screen Content Profile with fixed Intra
For these clips the following additional command line options are provided in Table 8.4.2.6.6-1.
Table 8.4.2.6.6-1 Additional Scenario 5 command line options for S5-AV1-SCC-02.
	ss
	Specifies min/max q equal to the cq-level to make sure all frames use the same QP

	--disable-warning-prompt
	This parameter is used to bypass the warning prompt that min-q and max-q are set to be the same value.

	--tune-content=screen
	specify content type to be screen content. In AV1, screen content coding tools are enabled in all profiles. The encoder internally has an algorithm to detect if the input video is screen content or not. By default, if the encoder detects the input video is screen content, it will enable the screen content coding tool. When tune-content is set to screen, the encoder will bypass the screen content detection and assume the input video is screen content and enable screen content coding tools.
Note that the encoder has an internal algorithm to detect if the input video is classified as screen content. When --tune-content=screen is enabled, the internal detection algorithm is bypassed, and the screen content coding tool will always be enabled.

	--min-gf-interval=32 --max-gf-interval=32
	Set the GOPSize to 32. 
Note: Flat QP. GOP Size does not alter QP.



IntraPeriod = power of 2 value that is greater than or equal to the frame rate (fps), such that near 1 second is achieved: 32 for 30fps sequences and 64 for 60fps sequences.
The following command line is used for all encodes:
S5-AV1-SCC-02.sh <num_frame> <fps_norm> <fps_denom> <width> <height> <cq-level> <intra_preiod> <input> <output>
[bookmark: _Toc91056570]8.4.2.6.7	Test Results
Editor’s Note: to be completed.
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