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Foreword

This Technical Report has been produced by the 3rd Generation Partnership Project (3GPP).

The contents of the present document are subject to continuing work within the TSG and may change following formal TSG approval. Should the TSG modify the contents of the present document, it will be re-released by the TSG with an identifying change of release date and an increase in version number as follows:

Version x.y.z

where:

x
the first digit:

1
presented to TSG for information;

2
presented to TSG for approval;

3
or greater indicates TSG approved document under change control.

y
the second digit is incremented for all changes of substance, i.e. technical enhancements, corrections, updates, etc.

z
the third digit is incremented when editorial only changes have been incorporated in the document.

1
Scope

The scope of this document is to support the generation of a technical specification which defines a limited set of operation points for TV services in order to enable a consistent service offering within 3GPP. For this purpose this document collects relevant information from other organizations and summarizes and consolidates these findings. Additional 3GPP specific aspects on TV profiles (such as existing and emerging UE capabilities, delivery enablers, or specific service aspects) are collected and put in context.
2
References

The following documents contain provisions which, through reference in this text, constitute provisions of the present document.

-
References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.

-
For a specific reference, subsequent revisions do not apply.

-
For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.

[1]
3GPP TR 21 905: "Vocabulary for 3GPP Specifications".

[2]
3GPP TS 26.234: "Transparent end-to-end Packet-switched Streaming Service (PSS); Protocols and codecs".
[3]
3GPP TS 26.346: "Multimedia Broadcast/Multicast Service (MBMS); Protocols and codecs". 

[4]
3GPP TS 26.247: "Transparent end-to-end Packet-switched Streaming Service (PSS); Progressive Download and Dynamic Adaptive Streaming over HTTP (3GP-DASH)".
3
Definitions and abbreviations
3.1
Definitions

For the purposes of the present document, the terms and definitions given in TR 21.905 [1] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in TR 21.905 [1].

3.2
Abbreviations

For the purposes of the present document, the abbreviations given in TR 21.905 [1] and the following apply. 
An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in TR 21.905 [1].

ARIB
Association of Radio Industries and Business
ATSC
Advanced Television Systems Committee
DASH
Dynamic Adaptive Streaming over HTTP

DASH-IF
DASH Industry Forum

DECE
Digital Entertainment Content Ecosystem
DVB
Digital Video Broadcasting

EBU
European Broadcast Union

ISO BMFF
ISO Base Media File Format
HbbTV
Hybrid broadcast broadband TV

HD
High Definition
MBMS
Multimedia Broadcast/Multicast Service

PSS
Packet-switched Streaming Service
SCTE
Society of Cable Technology Engineers
SD
Standard Definition
4
Introduction
Linear TV services can be made available on 3GPP services based on MBMS and PSS user services (over RTP or 3GP-DASH).

· 3GP-DASH aims at offering the best quality of experience as possible by adapting to the UE capabilities and dynamically to the network conditions. Linear TV and on-demand services are already identified as major use cases for 3GP-DASH delivery format.

· (e)MBMS user services offer the possibility to offload the network when the same content is consumed simultaneously by many UEs. This typically happens when a large audience accesses the same content concurrently, such as a popular football match, the Olympic Games, a political debate, breaking news, etc.  For this reason, the access to live broadcast TV services is a major use case for eMBMS.

For traditional linear TV distribution, TV services accessed through Satellite, Digital Terrestrial TV (DTT), cable or IPTV obey to requirements on the video profiles to ensure a consistent quality of experience while accessing different channels within a TV bouquet.

On-demand video services, via streaming or downloading, generally obey to the same requirements.

Up to Release-12, 3GPP specifications are missing detailed definitions of distribution formats (such as spatial and temporal resolutions, aspect ratios, random access points, etc.) for which operators can provide such guarantees in terms of quality of experience. Typically, 3GPP service specifications only define profiles and levels of video codecs. 

Therefore, additional requirements/guidelines on video formats (frame rate, resolution, aspect ratio, colorimetry, bit depth…) and codecs (random access point period, SEI messages…) for linear TV and video-on-demand services should be documented. A limited set of operation points (e.g. SDTV, HDTV…) should be defined to provide confidence to content providers/broadcasters on the quality of experience offered by 3GPP services when used for TV-like distribution. 

In addition, in the context of DASH operations, not only the main distribution format is of relevance, but at least also a subset of spatial and temporal resolutions. In order to minimize testing for seamless switching experience, suitable lower resolutions of distribution formats are important for consistent service offerings. Furthermore, to compensate congestion situations, a minimum service quality should be defined in order to provide service continuity.

Note that a TV service typically not only includes video components, but also other audio and supplementary components, such as subtitles. These aspects should also be considered and communication with experts in 3GPP and outside 3GPP should be considered to address these requirements.

Such consolidated operation points are particularly useful for second screen applications as well as hybrid broadcast broadband services. Traditional broadcasters and service providers are keen to provide a unified service offering to mobile devices without requiring adapting content encoding to a multitude of different device capabilities. Input from such organizations on main distribution formats for traditional distribution is relevant.

In order to address different device classes and distribution formats, a limited set of operation points for a TV profile definition are expected to be defined. 

The objective of this document is to support the generation of a technical specification which defines a limited set of operation points for TV services in order to enable a consistent service offering within 3GPP, but also across different access networks including traditional distribution systems.

Therefore, this document addresses the collection of the following information:

· Relevant established and emerging traditional distribution formats among others by communication with other organizations, such as DVB, ATSC, etc.

· Parameters assigned to an operation point including but not limited to: spatial and temporal resolutions, bit depth, color space, etc.
· Small subset of relevant distribution formats independent of the service
· Operation points from a video codec point of view (signaling of SEI messages…)
· Enablers in different 3GPP services (MBMS, PSS, DASH) to map such parameters to 3GPP services, including service specific requirements, e.g. adaptive resolution switching in DASH. etc.

· Non-video relevant aspects
5
Traditional Distribution Formats

5.1
Overview

In order to collect relevant traditional TV distribution formats, several broadcast TV related groups have been identified and contacted in order to provide an overview of existing and emerging TV distribution formats. Details on the methodology are provided in clause 5.2, the collected information of responding organizations is in section 5.3 and section 5.4 provides a summary.
5.2
Methodology

In order to collect relevant information of existing TV distribution formats, an LS was sent to the following organizations:
· Association of Radio Industries and Business (ARIB)

· Advanced Television Systems Committee (ATSC)

· DASH Industry Forum (DASH-IF)

· Digital Entertainment Content Ecosystem (DECE)

· Digital Video Broadcasting (DVB) Project

· European Broadcast Union (EBU)

· Hybrid broadcast broadband TV (HbbTV)

· Movie Labs

· Society of Cable Technology Engineers (SCTE)

The content of the LS is as follows:
5.3
Collected Information
<Add responses from Broadcasters>
5.4
Summary

<tbd>
6
Video Operation Point Parameters

· Parameters assigned to an operation point including but not limited to: spatial and temporal resolutions, bit depth, color space, etc.

· Small subset of relevant distribution formats independent of the service

· Operation points from a video codec point of view (signaling of SEI messages…)
6.1
Video resolution

6.1.1
Introduction
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.

Table 1 below presents a list of the main resolutions available in the market place as of end-2014, including the picture aspect ratio:

Table 1: Main screen resolutions for mobile terminals
	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

	QHD
	2560
	1440
	16:9

	WQXGA
	2560
	1600
	16:10

	UHD (production)
	3840
	2160
	16:10


6.1.2
Working assumptions

With the generalization of High Definition in residential TV services, production environments mainly use the HD format (in 720p or 1080p), but increasingly also UHD and  set 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 non-technical 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.

Based on this the following working assumptions are established:

· 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

6.1.3
Video profile resolution definition
Based on the working assumptions in clause 6.1.2, and 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: 

Table 2: 16:9 letter-box formats for each display resolution
	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

	QHD
	2560
	1440
	2560
	1440
	3684,4

	WQXGA
	2560
	1600
	2560
	1440
	3684,4

	UHD (production)
	3840
	2160
	3840
	2160
	8294,4

	Legend

· The last column of 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


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.

Based on Table 2, now for each group identified, only the smallest resolution is kept as presented in Table 3. The last column of Table 3 names these resolutions explicitly as they are used in the remainder of this specification.
Table 3: Selected 16:9 format and labelling
	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
	

	QHD
	2560
	1440
	2560
	1440
	Beyond HD

	WQXGA
	2560
	1600
	2560
	1440
	

	UHD
	3840
	2160
	3840
	2160
	qSD


6.1.4
Selection of video profile resolutions for operation points
Finally, Table 4 summarizes the selected resolutions and highlights the increment factor between 2 consecutive formats:


Table 4: Summary of selected resolutions (option1)
	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

	Beyond
	2560 x 1440
	1.77

	UHD
	3840 x 2160
	2.25


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.

Table 5: Summary of selected resolutions (option2)
	Format name
	Format definition
	Increment factor

	qSD
	480x270
	-

	SD
	800x450
	2.78

	720p HD
	1280x720
	2.56

	Full HD
	1920x1080
	2.25

	Beyond HD
	2560 x 1440
	1.77

	UHD
	3840 x 2160
	2.25


NOTE: 
Although the Release12 3GPP specifications are limited to 720p resolutions, 1080pand beyond resolution is kept for information and might be referred to in the future.


7
Non-video relevant aspects

tbd
8
Enablers for different 3GPP services
· Editor’ Note: Enablers in different 3GPP services (MBMS, PSS, DASH) to map such parameters to 3GPP services, including service specific requirements, e.g. adaptive resolution switching in DASH. etc.

9
Conclusions and Recommendations
.
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