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1 Introduction

In the context of the "TV Video Profile" (TVProf) work item, the present document proposes to identify the main display capabilities of the mobile terminals usually accessing audiovisual services over 3GPP networks. 

Clause 2 of this document presents the history and trends of mobile display resolutions over the past 3 years. 
Clause 3 proposes an approach for selecting a subset of resolutions for the definition of TV profile operation points.
2 Mobile display capabilities
Mobile terminals (smartphones, tablets) have display capabilities that are increasing over time. This is enabled by greater screen sizes as well as increasing pixel density.

The table 1 below presents a list of the main resolutions available in the market place as of today, including the aspect ratio:
	Resolution
	Pixel Width
	Pixel Height
	Aspect ratio

	HVGA
	480
	320
	1.5

	WVGA
	800
	480
	1.67

	qHD
	960
	540
	16:9

	DVGA
	960
	640
	1.5

	WSVGA
	1024
	600
	1.71

	XGA
	1024
	768
	4:3

	iPhone5
	1136
	640
	16:9

	WXGA
	1280
	768
	1.67

	720p
	1280
	720
	16:9

	iPhone6
	1334
	750
	~16:9

	WXGA
	1280
	800
	1.6

	1080p
	1920
	1080
	16:9

	4XGA
	2048
	1536
	4:3


Table 1: Main screen resolutions for mobile terminals
3 Video profile resolution definition
With the generalization of High Definition in residential TV services, production environments mainly use the HD format (in 720p or 1080p) thus setting the 16:9 picture aspect ratio as the main layout of video services.

When the aspect ratio of the video and the display don’t match, some mobile terminal implementations offer the capability to zoom the video so as to fill otherwise black areas of the screen. But, for legal reasons, unless there is an agreement with the content provider, the network operator/service provider is not allowed to crop the video so as to fit with particular device capabilities.
It is hence proposed to make the following working assumptions:

· the picture aspect ratio of the TV services over 3GPP services is 16:9

· the video is displayed by default in letter-box mode when the UE display resolution is not 16:9

From Table 1, it is then possible to define the 16:9 picture resolutions that best fit in each display resolution as shown in table 2: 

	Resolution
	Pixel Width
	Pixel Height
	LetterBox 16:9 resolution

	
	
	
	Width
	Height
	Number of pixels (in thousands)

	HVGA
	480
	320
	480
	270
	129,6

	WVGA
	800
	480
	800
	450
	360

	qHD
	960
	540
	960
	540
	518,4

	DVGA
	960
	640
	960
	540
	518,4

	WSVGA
	1024
	600
	1024
	576
	589,824

	XGA
	1024
	768
	1024
	576
	589,824

	iPhone5
	1136
	640
	1136
	639
	725,904

	WXGA
	1280
	768
	1280
	720
	921,6

	720p
	1280
	720
	1280
	720
	921,6

	iPhone6
	1334
	750
	1334
	750
	1000,5

	WXGA
	1280
	800
	1280
	720
	921,6

	1080p
	1920
	1080
	1920
	1080
	2073,6

	4XGA
	2048
	1536
	2048
	1152
	2359,296


Table 2: 16:9 letter-box formats for each display resolution
The last column of Table 2 gives the number of pixels of all the 16:9 formats. 
The greyscale background intends to regroup the similar formats so as to minimize the number of final resolutions.

For each group identified, the smallest resolution is kept as presented in Table 3:
	Resolution
	Pixel Width
	Pixel Height
	LetterBox 16:9 resolution
	Resolution Name

	
	
	
	Width
	Height
	

	HVGA
	480
	320
	480
	270
	qSD

	WVGA
	800
	480
	800
	450
	SD

	qHD
	960
	540
	960
	540
	qHD

	DVGA
	960
	640
	960
	540
	

	WSVGA
	1024
	600
	960
	540
	

	XGA
	1024
	768
	960
	540
	

	iPhone5
	1136
	640
	960
	540
	

	WXGA
	1280
	768
	1280
	720
	720p HD

	720p
	1280
	720
	1280
	720
	

	iPhone6
	1334
	750
	1280
	720
	

	WXGA
	1280
	800
	1280
	720
	

	1080p
	1920
	1080
	1920
	1080
	Full HD

	4XGA
	2048
	1536
	1920
	1080
	


Table 3: Selected 16:9 format and labelling
The last column of table 3 proposes to name these resolutions explicitly.

Finally, table 4 summarizes the selected resolutions and highlights the increment factor between 2 consecutive formats:
	Format name
	Format definition
	Increment factor

	qSD
	480x270
	-

	SD
	800x450
	2.78

	qHD
	960x540
	1.44

	720p HD
	1280x720
	1.78

	Full HD
	1920x1080
	2.25



Table 4: Summary of selected resolutions (option1)
In order to limit the number of resolutions to be selected for the definition of operation points, the qHD format could be removed thus providing a reasonably consistent table in terms of increment factors (around 2.5) as presented below in table 5:

	Format name
	Format definition
	Increment factor

	qSD
	480x270
	-

	SD
	800x450
	2.78

	720p HD
	1280x720
	2.56

	Full HD
	1920x1080
	2.25



Table 5: Summary of selected resolutions (option2)
NOTE: Although the Release12 3GPP specifications are limited to 720p resolutions, 1080p resolution is kept for information and might be referred to in the future.

4 Conclusion

This document presents the logic for defining a limited set of video resolutions. Some working assumptions were made such as the picture aspect ratio that needs to be initially agreed upon. It is proposed to initiate a discussion and potentially agree on one of the selected sets of resolutions as the baseline for future study of 3GPP services operation points.
It is also proposed to include this analysis in the technical report as soon as it is initiated.
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