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Introduction
This contribution proposes adding a table to the permanent document with examples of the display capabilities listed in TR 26.998 as requirements to guaranteee a satisfactory AR experience to the user, and to indicate, for each them, which media capability categories among those currently listed in clause 5.1 of the permanent document may be impacted by each display capability.

Examples of display capabilities and impact on media capabilities
TR 26.998 ‎[1] in clause 4.5.2 has gathered a collection of features and KPIs focusing on AR glasses. These features detail, among others, display capabilities which are listed as KPIs, as a capability level in order to provide the required user experience of a good sense of presence in immersive scenes. The display capabilities and their associated KPIs, as defined in clause 4.5.2 of TR 26.998, are listed in the first and second columns of the table below.

In addition, commercial optical see-through devices are starting to emerge in the market. We refer here to the Nreal Light AR glasses, which may be considered as one of the most advanced implementation of optical see-through AR glasses currently available in the market. For the sake of illustration of actual display capability in existing products, the third column lists the corresponding display characteristics of the Nreal Light AR glasses. The technical specifications of the Nreal Light AR glasses can be found in ‎[2]. 

Lastly, a fourth column is added on the right to detail which category of media capabilities among the list given in the clause 5.1 of the permanent document may be impacted by each of the display capabilities. This last column may be further updated with additional categories and listed categories may be further expanded by detailing for each of it which individual media capabilities are concerned.

This table is intended to be used as a helping and guidance tool through the selection of media capabilities.

	Display capability
	KPIs for AR glasses
(Table 4.5.2-1 from TR26.998, clause 5.4.2)
	Nreal Light
(optical see-through)
	Impacted Category of Media Capability (as listed in clause 5.1)

	Persistence – Duty time
	Turn pixels on and off every 2 - 4 ms to avoid smearing / motion blur
	No data
	· Display
· Processing
· GPU
· Performance (refresh rate)



	Display refresh rate
	· 60 Hz minimum
· 90 Hz acceptable
· 120 Hz and beyond desired 
· 240 Hz would allow always on display at 4ms
	· 60Hz
	· Video
· Playback/Decoding (codecs profile)
· Framework (multiple codecs, etc.)
· GPU
· Performance (refresh rate)


	Colour
	· RGB colours
· Accurate colours independent of viewpoint.
	· RGB, 106% color gamut
· Color depth 8 bits for 16.773 million colors
· OLED display
	· Display
· Bit depth
· Color format
· Video
· Formats (bit depth, color components)

	Spatial Resolution Per Eye
	For 30 x 20 degrees
· 1.5K by 1K per eye is required 
· 1.8K by 1.2K per eye is desired
For 40 x 40 degrees
· 2K by 2K required
· 2.5 K by 2.5 K desired

Ultimate goal for display resolution is reaching or going slightly beyond the human vision limit of roughly one arcmin (1/60°)
	· 52° FoV
· 42 pixels per degree
· 1920x1080 per eye
	· Display
· Number of Displays (at least two, one per eye)
· Video
· Playback/Decoding (codec profile)
· Formats (Image resolution)


	Brightness
	· 200-500 nits for indoor
· Up to 2K for state-of-the-art devices in 2021 [49]
· 10K to 100K nits for full outdoor experiences
	· Up to 280 nits perceived brightness.
	· Video
· Formats (high dynamic range)
   

	Field of View
	Augmentable FoV
· typically, 30 by 20 degrees FoV acceptable
· 40 by 40 degrees desired
maximize the non-obscured field-of-view
	· 52°
	· Display
· Number of Displays (at least two, one per eye)
· Video
· Playback/Decoding (codecs profiles)
· Formats (image resolution)




Proposal
It is proposed to include clause 2 of this contribution in the clause 5.4 of the permananent document, as sub-clause 5.4.2.
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