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Abstract
This document reports on the configuration and settings of an HDR display that was identified for use in HDR/WCG verification tests between the 19th meeting by teleconference (22 June – 1 July 2020) and the 20th meeting by teleconference (7-16 October 2020).  These settings were successfully used to achieve matched playback at multiple testing facilities. 
Settings and Configuration
During the interim period, there was activity to identify the appropriate display settings to be used for the upcoming HDR/WCG verification tests.  These settings were determined using the CX series of the LG 55” consumer monitor, which has been recommended for use in the upcoming HDR/WCG verification tests.
In the rest of this document, the configuration of the (i) HDMI interface, (ii) display settings, and (iii) content meta-data are described.
HDMI Interface
To operate the display in HDR/WCG mode, it is necessary to configure the HDMI interface correctly.  Currently, evaluation of HDR/WCG content is relying on playback using the Windows operating system to facilitate remote participation.  To drive the display correctly in this environment, the following steps are required:

1. Enable the 4:2:2 12-bit mode in the Nvidia driver 
2. Enable HDR support in Windows 10  (For example, using the steps at: https://support.microsoft.com/en-us/help/4040263/windows-10-hdr-advanced-color-settings)
3. Download a recent version of Video LAN (3.x)
After performing the first two steps, the monitor should provide visual feedback that it is operating in HDR mode.
Display Settings
In order to facilitate a reproduceable viewing environment, the settings of the display should be configured in a consistent manner between test sites.  The first step is to configure the display using the HDR Picture mode “Cinema (user)”.  Once accomplished, the display settings should be configured as follows:

	Picture Mode
	HDR Picture mode “Cinema (user)”

		OLED Light
	100

		Contrast
	100

		Brightness
	50

		Sharpness
	10

		Colour
	50

		Tint
	0

	Advanced Options
	

		Dynamic Contrast
	Off

		Dynamic Tone Mapping
	Off

		Super Resolution
	Off

		Colour Gamut
	Wide

		Gamma
	2.2 (Not selectable)

		White Balance
	Warm2

		Peak Brightness
	High

	Picture Options
	

		Noise Reduction
	Off

		MPEG Noise Reduction
	Off

		Black Level
	Low

		Real Cinema
	Off

		Motion Eye Care
	Off

		TruMotion
	Off



Content Meta-Data
A PC playback platform is being used to allow experts to participate in remove viewing.  To simplify the management of meta-data in this case, it is recommended to create compressed versions of test content in addition to the original data.  This has the benefit of (i) allowing for participants to view content who do not have access to uncompressed playback capability and (ii) allowing uncompressed playback systems to be compared to the compressed playback for confirmation.
The compressed versions of the content should be created with the following command:
PQ content: 
ffmpeg -pix_fmt yuv420p10le -r 60 -s 3840x2160 -i <filename.yuv> -c:v libx265 -crf <crf_value> -x265-params colorprim=bt2020:transfer=smpte2084:colormatrix=bt2020nc <filename.mkv>
 HLG content:
ffmpeg -pix_fmt yuv420p10le -r 60 -s 3840x2160 -i <filename.yuv> -c:v libx265 -crf <crf_value> -x265-params colorprim=bt2020:transfer=arib-std-b67:colormatrix=bt2020nc <filename.mkv>

[bookmark: _GoBack]Here, the crf_value is used to control the bit-rate and will be determined by the playback capabilities of the PC hardware.  Typically, a crf_value of less than 10 will result in visually transparent playback.
Note: While it will not result in visually transparent playback, a crf_value of 15 normally produces bit-streams that can be decoded using the internal decoder of the display (e.g., via USB playback).
Conclusions
We report on the configuration and settings of an HDR display that were successfully used to achieve matched playback at multiple testing facilities.  It is recommended to use this configuration and setting for further work in the HDR/WCG verification tests.
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