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1 Introduction
As part of the TVProf work item, this contribution proposes text for section 4.4 on requirements on H.264/AVC operation points. It is proposed to discuss the contribution and eventually agree on the inclusion of the section 4.4 of the draft TS 26.116 as a replacement of the existing text.
2 Proposed text
4.4
H.264/AVC operation points

4.4.1
Common requirements and recommendations

4.4.1.1
General

The video Bitstream and Receiver shall conform to Recommendation ITU-T H.264 / ISO/IEC 14496-10 [5] with the restrictions described in clause 4.4. H.264/AVC Bitstreams and Receivers shall support some parts of the "Video usability information (VUI)" syntax elements as specified in Recommendation ITU-T H.264 / ISO/IEC 14496-10 [5], annex E, which values are defined in clause 4.4. 

4.4.1.2
Random access point

4.4.1.2.1
Definition

An H.264/AVC random access point (RAP) is defined as an access unit in an H.264/AVC Bitstream at which a Receiver can begin decoding the video successfully. This access unit shall include an AU delimiter NAL unit, only one Sequence Parameter Set (that is active) including the VUI and the Picture Parameter Set that is required for decoding the associated picture. The access unit shall contain an IDR picture or an I picture. 

4.4.1.2.2
Random access point period

RAPs shall be present in the Bitstream at least once every 5 seconds. It is recommended that RAPs occur in the video Bitstream on average at least every 2 seconds. The time interval between successive RAPs is measured as the difference between their respective decoding time values.

4.4.1.3
Sequence parameter set

The following restrictions apply to the active Sequence Parameter Set (SPS):

· gaps_in_frame_num_value_allowed_flag value shall be set to 0.

· The Video Usability Information shall be present in the active Sequence Parameter Set. The vui_parameter_present_flag shall be set to 1.

· The source video format shall be progressive. frame_mbs_only_flag shall be set to 1 for every picture of the Bitstream.

4.4.1.4
Video usability information

The aspect ratio information shall be present.

· The aspect_ratio_present_flag value shall be set to 1. 
· The aspect_ratio_idc value shall be set to 1 indicating a square pixel format.

· The source aspect ratio shall be 16:9. 
The colour parameter information shall be present. 

· video_signal_type_present_flag value and colour_description_present_flag value shall be set to 1. 

· The values of colour_primaries, transfer_characteristics and matrix_coefficients are defined in clause 4.4.2.4 for H.264/AVC 720p HD and in clause 4.4.3.4 for H.264/AVC Full HD operation points.

The timing information shall be present.

· The value of timing_info_present_flag shall be set to 1.

· The values of num_units_in_tick and time_scale shall be set according to the frame rates allowed in clause 4.4.2.5 for H.264/AVC 720p HD and in clause 4.4.3.5 for H.264/AVC Full HD operation points.

· The frame rate shall not change between two RAPs. fixed_frame_rate_flag value shall be set to 1.
4.4.2
H.264/AVC 720p HD operation point

4.4.2.1 
Introduction

The following restrictions apply for the H.264/AVC 720p HD operation point. The general requirements and recommendations for H.264/AVC operation points in clause 4.4.1 shall apply.

NOTE:
This format defines the capabilities of video codecs in the context of 3GPP video services up to Release 13. 

4.4.2.2
Profile and level

A Bitstream conforming to the H.264/AVC 720p HD operation point shall comply with the following restrictions:

· The profile_idc shall be set to 100 indicating the High profile.

· The constrain_set0_flag, constrain_set1_flag, constrain_set2_flag and constrain_set3_flag shall all be set to 0. 

· The value of level_idc shall not be greater than 31 (corresponding to the level 3.1).
4.4.2.3
Spatial resolutions

The spatial resolution of the distribution format shall be one of the following: 

· 1280 × 720, 
· 960 × 540, 
· 854 x 480, 

· 640 x 360,

· 426 x 240.

4.4.2.4
Colour information

A Bitstream conforming to the H.264/AVC 720p HD operation point shall use Recommendation ITU-R BT.709 [3] colorimetry. 

The colour_primaries value, the transfer_characteristics value and the matrix_coefficients value in the Video Usability Information shall all be set to 1.

A Receiver conforming to the H.264/AVC 720p HD operation point shall be capable of decoding Bitstreams that use Recommendation ITU-R BT.709 [3] colorimetry.
4.4.2.5
Frame rates

A Bitstream conforming to the H.264/AVC 720p HD operation point shall have one of the following frame rates: 24; 25; 30; 24/1.001; 30/1.001 Hz.
The frame rate shall be indicated in the VUI by setting time_scale and num_units_in_tick. 

4.4.3
H.264/AVC Full HD operation point

4.4.3.1 
Introduction

The following restrictions apply for the H.264/AVC Full HD operation point. The general requirements and recommendations for H.264/AVC operation points in clause 4.4.1 shall apply.

4.4.3.2
Profile and level

A Bitstream conforming to the H.264/AVC Full HD operation point shall comply with the following restrictions:

· The profile_idc shall be set to 100 indicating the High profile.

· The constrain_set0_flag, constrain_set1_flag, constrain_set2_flag and constrain_set3_flag shall all be set to 0. 

· The value of level_idc shall not be greater than 42 (corresponding to the level 4.2).
4.4.3.3
Spatial resolutions

The spatial resolution of the distribution format shall be one of the following: 

· 1920 x 1080, 
· 1600 × 900, 
· 1280 × 720, 
· 960 × 540, 
· 854 x 480, 

· 640 x 360,

· 426 x 240.

4.4.3.4
Colour information

A Bitstream conforming to the H.264/AVC Full HD operation point shall use Recommendation ITU-R BT.709 [3] colorimetry. 

The colour_primaries value, the transfer_characteristics value and the matrix_coefficients value in the Video Usability Information shall all be set to 1.

A Receiver conforming to the H.264/AVC Full HD operation point shall be capable of decoding Bitstreams that use Recommendation ITU-R BT.709 [3] colorimetry.
4.4.3.5
Frame rates

A Bitstream conforming to the H.264/AVC Full HD operation point shall have one of the following frame rates: 24; 25; 30; 50; 24/1.001; 30/1.001; 60/1.001 Hz.
The frame rate shall be indicated in the VUI by setting time_scale and num_units_in_tick. 

4.4.3.6 
Receiver compatibility

Receivers conforming to the H.264/AVC Full HD operation point shall support decoding and displaying H.264/AVC 720p HD and H.264/AVC Full HD Bitstreams.
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