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DVB would like to thank 3GPP TSG SA WG4 for providing the information about the work on TV Profiles. With great interest we have studied your ongoing work and collected information on the DVB distribution formats taking into account the status end of 2014.
In particular we would like to provide the following responses:

Specifications that contain TV video profiles
The main specification defining TV profiles in DVB is ETSI TS 101 154. The latest available version is available as DVB Bluebook A157
 and will be published as ETSI TS 101 154v2.1.1 shortly. This specification defines, among others, video profiles that are considered of interest for 3GPP SA4, namely: 
· H.264/AVC Main Profile at Level 3 is used for H.264/AVC SDTV,
· H.264/AVC High Profile at Level 4 is used for 25 Hz and 30 Hz H.264/AVC HDTV,
· H.264/AVC High Profile at Level 4.2 is used for 50 Hz and 60 Hz H.264/AVC HDTV,
· HEVC Main Profile at Level 4.1 is used for HEVC HDTV 8-bit IRDs,
· HEVC Main 10 Profile at Level 4.1 is used for HEVC HDTV 10-bit IRDs,
· HEVC Main 10 Profile at Level 5.1 is used for HEVC UHDTV.
TS 101 154 defines additional profiles, but we believe they are of less relevance for 3GPP and therefore not explicitly added. However, if 3GPP considers direct redistribution of broadcast signals without any transcoding, then reception of legacy formats may also be of relevance. This includes for example MPEG-2 video as well as formats with interlaced video.

Also please note that the specification is continuously updated based on new commercial requirements and there is work in progress, but no specifications are available. Further note that all profiles defined in TS 101 154 are in the context of the MPEG-2 TS. In addition, the DVB-DASH profile using MPEG DASH and ISO Base Media File Format for encapsulation. The document will shortly be published as ETSI TS 103 285, but a preliminary version is published as DVB Bluebook A167
). This specification defines certain extensions to video profiles in the context of DASH, but still refers to TS 101 154 for the core video profiles. Finally, you may also find of interest the DVB Service Information as provided in ETSI EN 300 468
. This document also defines signaling related to TV Video profiles.
Defined parameters for video profiles
TS 101 154 defines video related parameters as requested from 3GPP. The main information is extracted from the following sections from TS 101 154

· Section 5.5: Specifications common to all H.264/AVC Integrated Receiver Decoders (IRDs) and Bitstreams
· Section 5.6: H.264/AVC SDTV IRDs and Bitstreams
· Section 5.7: H.264/AVC HDTV IRDs and Bitstreams

· Section 5.14: HEVC IRDs and Bitstreams

and provided in the Tables below (focusing on progressive formats only), specifically:

· H.264/AVC SDTV IRDs and Bitstreams in Table 1
· H.264/AVC HDTV IRDs and Bitstreams in Table 2
· HEVC IRDs and Bitstreams in Table 3
Table 1 H.264/AVC SDTV IRDs and Bitstreams (see section 5.6.1 for common parameters)
	Profile
	25 Hz H.264/AVC SDTV
(section 5.6.2)
	30 Hz H.264/AVC SDTV
(section 5.6.3)

	Picture Resolution 
	720 × 576, 544 x 576, 
480 x 576, 352 x 576, 
352 x 288
	720 × 480, 640 × 480, 
544 × 480, 480 × 480, 
352 × 480, 352 × 240

	Picture Aspect Ratio 
	4:3 or 16:9

	Chroma Format 
	YCbCr

	Sub-sampling format 
	4:2:0

	Sample aspect ratio
	Provided in Table 8 signaled by aspect_ratio_idc
	Provided in Table 10 signaled by aspect_ratio_idc

	Bit Depth
	8 bit

	Color Primaries and Transfer Function 
	Recommended to use BT.1700 Part A
colour_primaries=5 transfer_characteristics=5 
matrix_coefficients=5
	Recommended to use BT.1700 Part A
colour_primaries=6 transfer_characteristics=6 
matrix_coefficients=6

	Frame rates (Hz)
	25
	24 000/ 1 001, 24, 
30 000/ 1 001, 30

	Video coding format
	H.264/AVC

	Video Codec Profile Level
	Main Profile Level 3


Table 2 H.264/AVC HDTV IRDs and Bitstreams (see section 5.7.1 for common parameters)
	Profile
	25 Hz 
(section 5.7.2)
	30 Hz 
(section 5.7.3)
	50 Hz 
(section 5.7.4)
	60 Hz 
(section 5.7.5)

	Picture Resolution 
	1920 × 1080,  1440 × 1080, 1280 × 1080, 960 × 1080, 
1280 × 720, 960 × 720, 640 × 720

	Picture Aspect Ratio 
	16:9

	Chroma Format 
	YCbCr

	Sub-sampling format 
	4:2:0

	Sample aspect ratio
	Provided in Table 11 signaled by aspect_ratio_idc

	Bit Depth
	8 bit

	Color Primaries and Transfer Function 
	Recommended to use either BT.709: 
colour_primaries=1, transfer_characteristics=1, matrix_coefficients=1
or IEC 61966-2-4 (xvYCC)
colour_primaries=1 , transfer_characteristics=11, matrix_coefficients=1

	Frame rates (Hz)
	25
	24 000/1 001, 24, 
30 000/1 001, 30
	25 or 50
	24 000/1 001, 24, 
30 000/1 001, 30, 
60 000/1 001 or 60

	Video coding format
	H.264/AVC

	Video Codec Profile Level
	High Profile Level 4
	High Profile Level 4.2


Table 3 HEVC IRDs and Bitstreams
	Profile
	HEVC HDTV 8-bit
(section 5.14.2)
	HEVC HDTV 10-bit
(section 5.14.2)
	HEVC UHDTV
(see section 5.14.3)

	Picture Resolution 
	1920 × 1080, 1440 × 1080, 1600 × 900, 
1280 × 720, 960 × 720, 960 × 540
	3840 x 2160, 2880 x 2160,
3200 x 1800, 2560 x 1440, 1920 × 1080, 1440 × 1080, 1600 × 900, 1280 × 720, 960 × 720, 960 × 540

	Picture Aspect Ratio 
	16:9

	Chroma Format 
	YCbCr

	Sub-sampling format 
	4:2:0

	Sample aspect ratio
	Provided in Table 20 signaled by aspect_ratio_idc
	Provided in Table 21 signaled by aspect_ratio_idc

	Bit Depth
	8 bit
	10 bit
	8 and 10 bit

	Color Primaries and Transfer Function 
	BT.709: 
colour_primaries=1, transfer_characteristics=1, matrix_coefficients=1
or optionally IEC 61966-2-4 (xvYCC)
colour_primaries=1 , transfer_characteristics=11, matrix_coefficients=1
	BT.709 

cp = 1, tc=1, mc =1
or BT.2020 (NCL)

cp = 9, tc=14 , mc =9

Note: displays may not support BT.2020, but are expected to handle the signaling.

	Frame rates (Hz)
	24 000/1 001, 24, 25, 30 000/1 001, 30, 50, 60000/1 001 or 60 Hz

Note: two types of decoding capabilities are defined (50Hz and 60 Hz family)
	24 000/1 001, 24, 25, 30 000/1 001, 30, 50, 60000/1 001 or 60 Hz

Note: two types of decoding capabilities are defined (50Hz and 60 Hz family)
	24 000/1 001, 24, 25, 30 000/1 001, 30, 50, 60000/1 001 or 60 Hz

	Video coding format
	HEVC

	Video Codec Profile Level
	Main Profile, Level 4.1
	Main-10 Profile, Level 4.1
	Main-10 Profile, Level 5.1


Video-related Parameters for broadcast distribution
TS 101 154 provides detailed requirements on the following parameters

· Random Access Point Definition and Frequency
· See 5.5.5 for H.264/AVC
· See 5.14.1.8 for HEVC

· Signalling in the VUI information
· See 5.5.3 for H.264/AVC
· See 5.14.1.5 for HEVC

· Constraints in the Parameter Sets (High-Level Syntax)
· See 5.5.2 for H.264/AVC
· See 5.14.1.1 - 5.14.1.4 for HEVC

· Supported SEI messages
· See 5.5.4 for H.264/AVC
· See 5.14.1.6 for HEVC

· Scalability (for example for forward compatibility)
· See 5.14.1.9 for HEVC

· Seamless splicing

· See 5.14.1.10 for HEVC

· Signalling for additional information 
· Annex B provides: Auxiliary Data in the Video Elementary Stream
· Discusses Active Format Descriptors (AFD) and Bar data handling
Audio related Parameters
DVB defines a toolbox for codecs and audio and video are not combined in a single profile. It is up to the service provider to choose the appropriate combination of video and audio interoperability points.

For audio, the following codecs are referenced
· MPEG-1 Layer I, MPEG-1 Layer II, MPEG-2 Layer II backward compatible, 
· AC-3, Enhanced AC-3, 
· DTS, DTS-HD, 
· MPEG-4 AAC, MPEG-4 HE AAC or MPEG-4 HE AAC v2 audio, 
From the toolbox of codecs only some of the options are in common use: MPEG-1 Layer II, AC-3, MPEG-4 AAC, HE-AAC, and E-AC-3. Some of these are considered legacy codecs, and only a subset of these codecs with relevant efficiency are commonly used for new DVB broadcast services. 
The relevant parameters for commonly used audio codecs are summarized in Table 4.
Table 4 Relevant parameters for commonly used audio codecs
	audio codec
	MP1L2
	AC-3
	EAC-3
	AAC
	HE-AAC

	codec signaling 
stream_type, stream_id
	
	0x6, 0xBD, 

Refer to TS 101154, Section 4.1.6.1
	0x6, 0xBD

Refer to TS 101154, Section 4.1.6.1
	0x11, 0b110x xxxx

Refer to TS 101154, Section 4.1.6.1
	0x11, 0b110x xxxx

Refer to TS 101154, Section 4.1.6.1

	codec specific descriptor tag for PMT
	
	0x6A

Refer to TS 101 154, Section 4.1.8.23
	0x7A
Refer to TS 101 154, Section 4.1.8.23
	0x7C
Refer to TS 101 154, Section 4.1.8.26
	0x7C
Refer to TS 101 154, Section 4.1.8.26

	intermediate wrapping
	not required
	not required
	not required
	LATM/LOAS

Refer to TS 101 154, Section 6.4.1 and ISO/IEC 14496-3
	LATM/LOAS

Refer to TS 101 154, Section 6.4.1 and ISO/IEC 14496-3 

	Specific PES constraints
	n.a.
	yes, refer to TS 101154, Section 6.2.1
	yes, refer to TS 101154, Section 6.2.1
	no 
	no 

	recommended STD audio buffer size
	
	5696 bytes

Refer to TS 101 154, Section 4.1.8.20
	5696 bytes

Refer to TS 101 154, Section 4.1.8.20
	3584 bytes (L2), 8976 bytes (L4)

Refer to TS 101 154, Section 4.1.8.20
	3584 bytes (L2), 8976 bytes (L4)

Refer to TS 101 154, Section 4.1.8.20

	DVB SI component descriptor required
	
	yes
	yes
	yes
	yes

	RAP necessary
	not required
	not required
	not required
	Yes

Refer to TS 101 154, Section 6.5
	Yes

Refer to TS 101 154, Section 6.5

	sampling rates
	
	32 kHz, 44.1 kHz, 48 kHz,
Refer to TS 102 366, Annex A
	32 kHz, 44.1 kHz, 48 kHz,

Refer to TS 102 366, Annex A
	32 kHz, 44.1 kHz, 48 kHz, refer to ISO/IEC 14496-3
	32 kHz, 44.1 kHz, 48 kHz, refer to ISO/IEC 14496-3

	channel configs
	
	up to 5.1

Refer to TS 101 154, Section 6.2.1.1
	up to 7.1

Refer to TS 101 154, Section 6.2.1.1
	up to 5.1, refer to ISO/IEC 14496-3
	up to 5.1, refer to ISO/IEC 14496-3

	codec levels, compatibility indication*
	
	not required
	not required
	up to stereo = L2, 
up to 7.1 = L4, refer to TS 101154 Section 6.4.2.1 and ISO/IEC 14496-3
	up to stereo = L2, 
up to 7.1 = L4, refer to TS 101154 Section 6.4.2.1 and ISO/IEC 14496-3

	audio control MD (DRC and loudness)
	
	yes, refer to TS 102 366, Section 6
	yes, refer to TS 102 366, Section 6
	optional, refer to TS 101154 Annex C5 and ISO/IEC 14496-3
	optional, refer to TS 101154 Annex C5 and ISO/IEC 14496-3

	associated audio mixing
	yes
	Yes,
Refer to TS 102 366, Section 6
	Yes,

Refer to TS 102 366, Section 6
	yes,

Refer to TS 101 154, Annex E
	Yes,
Refer to TS 101 154, Annex E

	ISO 639 Language Descriptor
	yes
	yes
	yes
	yes
	yes


Parameters for special services (supplementary streams, DASH sub-resolutions,etc…)
For auxiliary video services, TS 101 154 does not provide any specific aspects. 
However, DVB DASH as defined in TS 103 285 provides additional information and restrictions, namely:
· Luminance Resolutions and Frame Rates for DASH-based distribution (see section 10.3, Table 17),more resolutions are permitted to enable seamless adaptive switching
· Video Switching Between Different Representations in the same Adaptation Set (see section 10.4)
· Restrictions on carriage of Parameters Sets inband and Initialization Segments (see sections 5.1.2 and 5.2.2)
· Trick Mode considerations (see section 10.6)
For auxiliary audio services, the following is defined

· TS 101 154 Annex E (normative): Supplementary Audio Services for MPEG-1 layer II. Other codecs define supplementary services as part of their codec specifications.
· TS 103 285, section 6.1.2 Using the Role Scheme to Distinguish Between Different Adaptation Sets

· EN 300 468 DVB SI contains descriptors 
In terms of DASH specific restrictions for audio, DVB DASH TS 103 285 defines the following:
· Audio behavior in case of adaptive switching include seamless switching performance (see section 11.3)
· Service Continuity Considerations (see section 6.6)
· Bitrate recommendations for codecs in case of multiple Adaptation Sets (see section 11.3)
For subtitles, TS 101 154 does not provide any information. However, ETSI EN 300 743
 defines DVB subtitling based on bitmaps. Furthermore, the DVB-DASH specification TS 103 285 provides information on DASH Specific Aspects for Subtitles in section 7, including a reference to EBU-TT, the provisioning of metadata to annotate subtitles as well as how to use downloadable fonts. In addition, usage guidelines are defined in section 10.7.
Any implementation guidelines

DVB provides a certain amount of implementation guidelines in:

· ETSI TS 101 211: Guidelines on implementation and usage of Service Information (SI)

· As part of ETSI TS 102 385 in the DVB DASH specification

Currently ongoing work

DVB primarily splits its work in commercial and technical aspects. Based on commercial requirements, technical working groups produce specifications. Therefore, commercial work typically precedes technical work. Currently ongoing work in the groups that may be of interest for 3GPP SA4 is summarized below:
· Commercial Work
· CM-UHDTV: UHD-1 phase 2 commercial requirements generation
· CM-AVC-NGA: Commercial requirements for Next Generation Audio
· CM-T: Commercial requirements on next generation Terrestrial Broadcast Delivery
· Technical Work:
· Definition of extended and richer subtitles 
· Work of integration of new audio codecs, currently AC-4
Summary

We hope that the information collected in this document provides 3GPP sufficient information to generate relevant specifications on harmonized formats for TV profiles. 

DVB remains interested in the work progress in 3GPP and would like to be informed on any decisions, technical reports or draft specifications once those become available. At the same time, DVB will update 3GPP SA4 on any new developments in the area of TV Profiles if they fit into the time frame of your work item.
Kind regards,

Ken McCann
� � HYPERLINK "https://www.dvb.org/resources/public/standards/a157_dvb-avc-mpeg2.pdf" �https://www.dvb.org/resources/public/standards/a157_dvb-avc-mpeg2.pdf�


� https://www.dvb.org/resources/public/standards/a168_dvb_mpeg_dash.zip


� http://www.etsi.org/deliver/etsi_en/300400_300499/300468/01.14.01_60/en_300468v011401p.pdf


� Latest version v1.5.1 is available here: http://www.etsi.org/deliver/etsi_en/300700_300799/300743/01.05.01_60/en_300743v010501p.pdf


� Latest version v1.12.1 is available here: http://www.etsi.org/deliver/etsi_ts/101200_101299/101211/01.12.01_60/ts_101211v011201p.pdf





