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

[3]
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

DVB
Digital Video Broadcasting

EBU
European Broadcast Union

ISO BMFF
ISO Base Media File Format
HbbTV
Hybrid broadcast broadband TV
MBMS
Multimedia Broadcast/Multicast Service

PSS
Packet-switched Streaming Service
SMPTE
Society of Motion Picture & Television Engineers
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, SMPTE, 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, the following groups have been identified. 
· Association of Radio Industries and Business (ARIB)

· Advanced Television Systems Committee (ATSC)

· DASH Industry Forum (DASH-IF)

· Digital Video Broadcasting (DVB) Project

· European Broadcast Union (EBU)

· Hybrid broadcast broadband TV (HbbTV)

· Movie Labs
· Society of Motion Picture & Television Engineers (SMPTE)

5.2
Methodology

Explain how information is collected, e.g. LS, template
5.3
Collected Information
5.3.1
Association of Radio Industries and Business (ARIB)

5.3.2
Advanced Television Systems Committee (ATSC)

5.3.3
DASH Industry Forum (DASH-IF)

5.3.4
Digital Video Broadcasting (DVB) Project

5.3.5
European Broadcast Union (EBU)

5.3.6
Hybrid broadcast broadband TV (HbbTV)

5.3.7
Movie Labs

5.3.8
Society of Motion Picture & Television Engineers (SMPTE)
5.4
Summary
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…)
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.

8
Conclusions and Recommendations
.
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