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[bookmark: _Toc536800111][bookmark: _Toc5968332][bookmark: _Toc13217748][bookmark: _Toc70945086]1	Introduction
During the telco on June 2nd, some updates to metrics were proposed. Based on the discussion, it was identified that there is a lack of detailed definitions of the metrics. It was decided to have an offline on this matter on June 17, 2021. The offline was announced on the video SWG reflector and here is the attendance:
	Total Number of Participants
	14
	 

	Meeting Title
	[5G Video] Offline on definitions
	 

	Meeting Start Time
	6/17/2021, 3:59:19 PM
	 

	Meeting End Time
	6/17/2021, 5:11:32 PM
	 

	Full Name
	Join Time
	Duration

	Xin Wang
	6/17/2021, 3:59:19 PM
	1h 12m

	Apple - Fabrice Plante (Guest)
	6/17/2021, 3:59:20 PM
	1h 12m

	Gaëlle Martin-Cocher
	6/17/2021, 3:59:28 PM
	1h 9m

	Nils DUVAL (Guest)
	6/17/2021, 3:59:53 PM
	1h 11m

	Julien Lemotheux (Orange) (Invité)
	6/17/2021, 4:00:21 PM
	1h 11m

	Thomas Stockhammer
	6/17/2021, 4:01:45 PM
	1h 10m

	Madhukar Budagavi/Samsung Electronics
	6/17/2021, 4:02:45 PM
	1h 11m

	Dmytro Rusanovskyy
	6/17/2021, 4:04:37 PM
	1h 7m

	19728769848
	6/17/2021, 4:04:41 PM
	1h 7m

	Apple - Alexis Tourapis (Guest)
	6/17/2021, 4:05:18 PM
	1h 6m

	Gilles Teniou
	6/17/2021, 4:05:30 PM
	1h 6m

	Yong He
	6/17/2021, 4:09:30 PM
	1h 2m

	Dimitri Podborski (Guest)
	6/17/2021, 4:20:57 PM
	50m 48s

	Jiansong Wang (FB) (Guest)
	6/17/2021, 4:25:48 PM
	38m 36s



In order to structure the discussion, the following input slides were provided and were amended during the call: https://www.3gpp.org/ftp/tsg_sa/WG4_CODEC/TSGS4_114-e/Inbox/Drafts/Video/3GPP%205G%20Video%20Characterization-r1.pptx

2	Discussion and Decisions
2.1 	Introduction
It was primarily discussed to address the case to unambiguously compute and verify each of the metrics based on the reference sequence (in json format), the anchor bitstream in json format, and the resulting anchor sequence (typically in yuv format).
It was discussed and agreed that we need definitions for each of the metrics that can be implemented based on the above information to unambiguous and verification can be completed. Preferably the metrics are independent of the codec.
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Figure 1 Metrics computation for 5G Video

2.2	Bitrate Definition
The following was discussed on the bitrate definition:
· In some cases, the anchor streams include the SEI messages for the hash. While this information is good to have, it makes the file size unnecessarily larger
· It was discussed to use an encoder log for the bitstream, but this would require a specific extra file for verification or a re-encoding. It would be possible require a metrics computation that is different for each codec.
Agreement Bitrate: For accurate definition, it was agreed that the bitrate of the sequence is defined as
· File size divided by the duration, if no hash SEI is included (this applies for applies for codecs without any explicit mentioning, in the case of the TR it is AVC and expected also for AV1.
· The file size after removing the hash SEI messages (this applies for codecs that have explicitly stated this, in the case of the TR it is HEVC, VVC and EVC), divided by the duration.
· In addition, bitrate from the encoder log may be provided and should be identical for all cases.
Implementation Bitrate: To compute the bitrate, a dedicated metrics computation tool needs to be implemented that
1) Reads the anchor json and identifies which codec is used
2) Compute the file size 
a. By identifying the file size for AVC and AV1
b. by parsing the file and removing hash SEI message and provide bitrate for codecs HEVC, VVC and EVC
3) dividing the value by the duration.
2.2	SDR metrics
The following was discussed on the quality metrics definition for SDR:
· There was a discussion whether the metrics are different for 8-bit sequences and 10-bit sequences. It was considered to use 10 bit basis for metrics, but use 1020 (8*255) as the max in the PSNR definition.
· An 8 bit sequence needs to be converted to 10bit in the metrics computation. This is done by adding two trailing 0’s in the metrics computation
· An 8 bit input sequence can create a 10 bit output sequence. If not provided in 10 bit, it is converted in the metric computation into 10 bit again by adding two trailing 0s.
· The appending 0 is preferably done as part of the metrics computation, but this may complicate the usage of MS-SSIM and VMAF metric tools. Hence, two step conversion is preferred.
· For MS-SSIM and VMAF, 8 bit to 10 bit conversion is needed any may be accomplished only by providing an two step conversion step to support existing libraries.
· For MS-SSIM it is preferably to use a dB based definition as defined in MPEG.
Agreement SDR: For accurate definition of SDR metrics, the following was agreed in the telco
· All metrics are computed with 10 bit accuracy
· The metrics tool does only support 10-bit metrics computation
· If 8 bit sequences are provided, they are converted to 10 bit prior to metrics computation by appending 2 trailing zeros to each pixel value.
· The basis for PSNR is not 1023, but 1020.
· We use the MPEG definition for MS-SSIM
· MS-SSIM is reported in dB
· For VMAF we also use 10 bit.
Implementation SDR: To compute the SDR metrics, a dedicated metrics computation tool needs to be implemented that
1) Reads the reference sequence json and the anchor sequence json
2) If 8 bit, create 10bit version
3) Compute all metrics based on the 10 bit versions
4) An optimization may be considered doing a 1 step process, but if done, then the results must be identical to the two step process,
2.3	HDR metrics
The following was discussed on the quality metrics definition for HDR:
· For bitrates and for PSNR computation, the same as for SDR metrics apply
· There is some complexity on computing HDR Metrics as the tools for computation operate in RGB floating point.
· A conversion is needed, and the conversion may done in one step, but this requires quite some work. Hence, a two-step process as done today in MPEG is more suitable.
· This requires first a conversion step 4:2:0 => 4:4:4 => RGB and then a computation step.
· The tools for computation are through HDRConvert and HDRMetrics. 
· For the two step processes, it was considered to apply single precision for EXR (32bit), instead of the half precision as done in MPEG (16 bit).
· The metrics to be computed are PSNRL100 and DE100.
Agreement HDR: For accurate definition of HDR metrics, the following was agreed in the telco
· All metrics are computed with 10 bit accuracy
· The metrics tool does only support 10-bit metrics computation
· PSNR is computed based on the same principle as for SDR, but as only 10 bit, it is straight-forward.
· HDR specific metrics are computed by a two-step process: transform sequences from yuv 4:2:0 to 4:4:4 and to floating RGB to obtain 32-bit EXR floating representation. The output is then used in the next step to computed PSNRL100 and DE100.
Implementation HDR: To compute the HDR metrics, a dedicated metrics computation tool needs to be implemented that
1) Reads the reference sequence json and the anchor sequence json
2) Compute all metrics based on the 10 bit versions for PSNR
3) Use HDR convert to convert both sequences to EXR 32-bit floating point representation.
4) Use HDR Metrics to compute the PSNRL100 and DE100.
5) An optimization may be considered doing a 1 step process, but if done, then the results must be identical to the two step process,
3	Proposal and Next Steps
It is proposed to agree on the metrics as agreed offline, namely:
· The agreement on bitrate definition as defined in clause 2.2
· The agreement on SDR metrics definition as defined in clause 2.3
· The agreement on HDR metrics definition as defined in clause 2.4
Once agreed, it proposed further to
· Agree on the implementation for the reference metric tool based on the proposals in clause 2.2, 2.3 and 2.4.
· Develop a pCR for the next meeting to implement the agreements on metric definition
· To update the permanent document based on the agreement
· To initiate the development of the metrics software tools based on the agreements.
· To continue the metrics generation and anchor verification based on these principles
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