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1 Introduction

In the context of the "TV Video Profile" (TVProf) work item, 3GPP received input liaison responses from Broadcast organizations regarding the delivery formats they have defined in their respective specifications. 

The current contribution proposes to address the colorimetric aspects based on the responses received from ATSC, DVB and DECE. 

2 Colorimetry aspects in ATSC
The ATSC standard for H.264/AVC [1] defines the possible input formats in section 5 (as being the same as for MPEG2 video [2]:

	Video Standard
	Active Lines
	Active Samples/ Line

	SMPTE 274M (Full HD)
	1080
	1920

	SMPTE 296M (HD)
	720
	1280

	ITU-R BT.601-5 (NTSC SD)
	483*
	720


* The number of active lines is not specified in ITU-R.601-5. “483” is the original number of active lines specified in the NTSC standard. However current accepted practice in North America allows the line count to be anywhere from 480 to 486.

For H.264/AVC, the color transfer function characteristics are conveyed within the VUI message, inside the SPS.

For the VUI-related constraints, the ATSC refers to the SCTE specification on AVC video constraints for Cable TV [3] section 7.2.1.2. The clause states that even if all the allowed values by the H.264/AVC standard may be used for colour_primaries, transfer_characteristics, and matrix_coefficients, the preferred values are defined to be ITU-R BT.709 [4] for HD and Full HD inputs; and SMPTE 170M [5] for the NTSC SD input.
3 Colorimetry aspects in DVB
3.1 Audio/Video over MPEG2-TS

The DVB specification TS 101 154 [6], defines the signaling of the color function transfer to be supported. H.264/AVC and HEVC make use of almost the same syntax elements to indicate the colour function transfer properties. colour_primaries, transfer_characteristics and matrix_coefficients for AVC or matrix_coeffs for HEVC,are defined in the VUI message inside the SPS.
3.1.1 H.264/AVC

For H.264/AVC, sections 5.6.2.1 (25Hz) and 5.6.3.1 (30Hz) provide the constraints on color characteristics for SDTV whereas section 5.7.1.3 is for HDTV systems.
· The 25Hz SDTV system refers to the ITU-R BT.1700 part B [7] that historically replaces the ITU-R BT.470 [8].

· The 30Hz SDTV system refers to the ITU-R BT.1700 part A [7] that references SMPTE ST 170 [5]
· The HDTV system refers to ITU-R BT-709 [4].
3.1.2 HEVC

For HEVC, the section 5.14.2.3 provides the constraints on color characteristics for HDTV whereas section 4.24.3.3 is for UHDTV systems. 
· The HDTV system mandates the support of ITU-R BT-709 [4] and IEC 61966-2-4 (aka xvYCC) might be supported. For interlaced SD contents (576 and 480 lines) that are part of the HDTV decoding capability it is stated that the ITU-R BT.601 [12] is appropriate.

· The UHDTV system refers to the ITU-R BT.709 [4] and the ITU-R BT.2020 [13] NCL (non constant luminance) as to be supported. 

3.2 DVB DASH: 

The DVB DASH specification TS 103 285 [10] in section 11.5 indicates that when mixing HD and SD in Adaptation Sets, it is recommended that if the master is in HD with BT.709 [4] colour then this is used to make a lower "SD" resolution set of representations distributed via MPEG-DASH.

4 Colorimetry aspects in DECE

The specification on Common File Format & Media Formats [11] defines a set of media profiles in annex for which the color functions are addressed.

4.1 PD (portable device) Media profile

In section B.1.3.2: NAL Structured Video streams conforming to this Media Profile SHALL be encoded using the color parameters defined by BT.709 [4]

4.2 SD (Standard Definition) Media Profile

Section B.2.3.3 states that NAL Structured Video streams conforming to this Media Profile:

· SHOULD be encoded using the color parameters defined by BT.709 [4]; and

· SHALL be encoded with the following color parameters:

· for 24 Hz, 30 Hz & 60 Hz content: the color parameters defined by BT.709 [4], or the color parameters defined for 525‐line video systems as per BT.601 [12]; or
· for 25 Hz & 50 Hz content: the color parameters defined by BT.709 [4], or the color parameters defined for 625‐PAL video systems as per BT.1700 [7].

4.3 High Definition (HD) Media Profile

Section B3.3.3 states that NAL Structured Video streams conforming to this Media Profile SHALL be encoded using the color parameters defined by BT.709 [4].

4.4 High Definition High bitrate (xHD) Media Profile

Section B4.3.3 states that NAL Structured Video streams conforming to this Media Profile SHALL be encoded using the color parameters defined by BT.709 [4].

5 Conclusion
This document presents the different constraints on colorimetry formats for the delivery of video contents in the Broadcast environment and the On-demand delivery area.
As a summary:

· ATSC defines the support of BT.709 for HD and Full HD inputs; and SMPTE 170M for the NTSC SD input.
· DVB defines the support of BT.1700 for the delivery of conventional SDTV and BT.709 for HDTV and HD sub-resolutions (DASH).

· DECE defines the support of BT.709 for types of content plus BT.601 and BT.1700 for traditional SD contents.
From this collection of information and given the working assumption to only consider contents from an HD delivery workflow in our TVProf Work Item, it is proposed to discuss the relevance of BT.709 as being the only color space to rely on.
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