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	Other comments:
	All changes are attached including updates to attachments. These cross-checks are plugged into a verification report and attached to each anchor.
Two issues with HDRTools quality metrics computation utility are reported. The first issue is unstable behaviour of HDRTools metric computation utility in the case of fractional frame rate specified in parameters. Corresponding bug-report has been filied : Metrics calculation for fractional frame rate (#20) · Issues · standards / HDRTools · GitLab.  
The second issue is ambiguous configuration of the wPSNR HDR metric calculation in HDRTools. It was identified that peak value 1023 is being used in wPSNR HDR metric, which contradicts the TR specification and the provided configuration files. 
Text change addressing the identified issues is proposed. 

Based on offline
Revision 1 available:
Issue 1
For HDR Tools instead of using fractional, we use integer frame rate for the metrics computation and add a note to the report that this was done because of an existing bug in the tool. 
(Thomas) will create the note
For bitrates, we use EFS. EVC has no SEI message included.
Issue 2: Bug is HDRTools which sets to 
HDR Tools includes 1023 for wPSNR => HM, EVC, AV1 are already correct. VVC is included in this contribution.
HDR Tools includes 1020
VTM with 1020
Thomas creates a revision 2 and upload
Nils: please run HDRTools with integer for verifying the results for VVC, EVC and HM.
· R02 is presented implementing the offline discussion
· Update 0.05 to 0.01.
· We only need to be careful to merge.
Decision:
· R02 is agreed with update of 0.05 to 0.01 - merge needs to be careful
S4-220607 is revised to S4-220756
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[bookmark: _Toc96544996]===== CHANGE 1 =====
[bookmark: _Toc100837694]5.5.7	Reference computation of SDR metrics
Clause 5.5.3 specifies that all metrics are computed with 10-bit precision. 8-bit to 10 bit up-conversion is performed with HDRConvert tool [67] using the attached script HDRConvert_8bto10b.cfg. Note that ScaleOnly is set to 1 to address sequences with pixel values that are not within standard video range.
Computation of PSNR(Y), PSNR(U) and PSNR(V) metrics as defined in clause 5.5.3 is performed with HDRMetrics tool as included in HDRTools version 0.23 [67]  with the following parameters specified:
· EnablePSNR=1                                                   
· EnableJVETPSNR=1
· MaxSampleValue=1020.0
Computation of MS-SSIM metric as defined in clause 5.5.4 is performed with HDRMetrics tool with the following parameters specified:
· EnableJVETMSSSIM=1
· MaxSampleValue=1020.0
NOTE: An issue was discovered for the HDRMetrics tool with fractional frame rate. The bug is reported and expected to be fixed in a future version of HDRMetrics tool. For the purpose of this report, integer frame rates have been used for HDR metrics computation as metrics are independent of the frame rate. The bitrate is still measured based on the fractional frame rate. 

For the computation of VMAF, the C++ executable "vmafossexec" [59], open source provided by Netflix is used (https://github.com/Netflix/vmaf/releases/tag/v2.1.1). 
Here is the command line:
vmafossexec $VMAF_FMT $WIDTH $HEIGHT ref.yuv test.yuv $VMAFMODEL --thread 1 --log metrics.vmaf
$VMAF_FMT: describe yuv subsampling (yuv420p10le as all metrics are computed in 10 bit domain)
$VMAFMODEL: vmaf_v0.6.1.pkl
thread: 1 (no threads used)
Additional libvmaf parameters phone_model and enable_transform are set to 0.
===== End of CHANGE 1=====


===== CHANGE 2 =====
5.5.8	Reference computation of HDR metrics
Computation of wPSNR(Y), wPSNR(U) and wPSNR(V) metrics as defined in clause 5.5.5 is performed with HDRMetrics tool version 0.23 [67] with with reference config file HDRMetrics_wtPSNR.cfg as attached and where hdrTable.txt is attached to this report. 
The following HDRMetrics parameters are specified:
· EnablePSNR=1                                                   
· EnableJVETPSNR=0
· MaxSampleValue=1023.0
Computation of DeltaE100 and PSNRL100 metrics requires conversion from YUV to linear light RGB data which is performed with the use of HDRConvert tool [67] and reference config file HDRConvertYCbCr420ToEXR2020.cfg as attached. After the conversion for reference and decoded video clips is done, computation of DeltaE100 and PSNRL100 metric as defined in clause 5.5.5 is performed with HDRMetrics tool version 0.23 [67] with reference config file HDRMetrics_deltaE100.cfg as attached
===== End of CHANGE 2=====
===== CHANGE 3 =====
[bookmark: _Toc100837700]5.9.1	Principles
Submissions of anchors, tests and associated metrics is based on 3GPP member input. However, such input to be fully credible is expected of to be verified. Verification in the context of this document includes the following according to Figure 5.9.1-1:
1) Anchor bitstream verification: Anchor bitstreams are correct. By using a defined reference sequence, an anchor configuration as well as a reference encoder, two different executions of this process results in the same anchor bitstream.
2) Anchor reconstruction is correct. By using a verified anchor bitstream, a reference decoder in two different implementations results 
a. in the same anchor sequence,
b. in the same quality metrics.
The equivalent process is applied for tests.
[image: Diagram

Description automatically generated]
Figure 5.9.1-1: Verification and cross-check processes
Verification is primarily supported by cross-checks from independent members who carry out the execution of the same process and done by the initial submitter of the anchors/tests. Whereas process 2 is deemed to be of manageable complexity, process 1 is of significantly higher complexity. Based on this it is expected that anchor reconstruction (process 2a) and anchor metrics (process 2b) are cross-checked and verified for every anchor, whereas anchor bitstreams are only cross-checked and verified for one anchor of the entire anchor tuple.
A successful cross-check is defined as follows:
1) Anchor bitstream verification: Initial run and cross-check result in the same size and md5 for the anchor bitstream
2) Anchor reconstruction verification. By using a verified anchor bitstream, a reference decoder in two different implementations results in the same md5 for the anchor sequence.
3) Anchor metrics verification. By using a verified anchor bitstream, a reference decoder in two different implementations results in the same quality metrics with a maximum deviation of 0.01 identical up to 2 decimal digits for all metrics that are required for characterization.
The TR includes verified metrics in the main body of the text (i.e. successful completion of stage 3). Verified metrics are agreed to be correct and have been sufficiently cross-checked.
The TR may also include non-verified anchors, tests and metrics in the Annex G. In this case, the reason for the lacking verification is explained.
===== CHANGE 4: UPDATE ALL HM, ETM AND VTM =====
[bookmark: _Toc100837724]6.2.9.2	H.265/HEVC Anchors
HEVC anchor streams are provided according to the key system here: 
· https://dash-large-files.akamaized.net/WAVE/3GPP/5GVideo/Bitstreams/Scenario-1-FHD/265/
HEVC anchor results are provided with the appropriate keys as defined in Table 6.2.8.3.1-1 
· in the attached csv files
· https://dash-large-files.akamaized.net/WAVE/3GPP/5GVideo/Bitstreams/Scenario-1-FHD/265/Metrics/
Cross-checks have been conducted and are documented here: https://dash-large-files.akamaized.net/WAVE/3GPP/5GVideo/Bitstreams/Scenario-1-FHD/265/cross-check.csv. 
Based on these cross-check results, tThe verification status for the H.265/HEVC test stream is provided in https://dash-large-files.akamaized.net/WAVE/3GPP/5GVideo/Bitstreams/Scenario-1-FHD/HM265/verification.csv and Table 6.2.9.2-1 with S for successful and F for failed. Empty cells indicate missing verification.
Table 6.2.9.2-1 Verification status of H.265/HEVC anchors for Full HD Scenario
	Anchor + Key
	Summary
	22
	27
	32
	37

	Verification Type
	B
	R
	M
	B
	R
	M
	B
	R
	M
	B
	R
	M
	B
	R
	M
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===== CHANGE 5: UPDATE VTM HDR RESULTS  WITH ATTACHED =====
The data is uploaded.
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