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Guideline on the use of ITU-T H.264 Format for Application Challenge
Summary
This document describes the set of recommended parameters of ITU-T H.264 to be used for H.762 (LIME) content, to be compliant with ITU-T H.721. 
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1 References

[ITU-T H.264]


ITU-T Recommendation H.264, “Advanced video coding for generic audiovisual services”
[ITU-T H.721]

ITU-T Recommendation H.721, “IPTV terminal devices: Basic model”
[ITU-T H.761]
ITU-T Recommendation H.761, “Nested Context Language (NCL) and Ginga-NCL for IPTV services”
[ITU-T H.762]
ITU-T Recommendation H.762 (under AAP), "Lightweight interactive multimedia framework for IPTV services (LIME)"
[ITU-R BT 709]
ITU-R Recommendation BT 709, “Parameter values for the HDTV standards for production and international programme exchange”
2 Introduction

[ITU-T H.264] was standardized in 2005. It is recommended as a video codec format for IPTV services [ITU-T H.721]. This document describes the set of recommended parameters of [ITU-T H.264] conformant to [ITU-T H.721], to be used primarily for [ITU-T H.762] (LIME) content. The parameters can also be used for [ITU-T H.761] (Ginga-NCL). 
3 Recommended Parameters
3.1 Profile and level

 - Profile: Main profile or high profile is needed,

 - Level: 480i is level 3, 3.1, or 3.2

         720p/1080i must be level 4.

3.2 Video format

 - Y, CB, CR = 4:2:0 only

 - Color primary, gamma property, color matrix are recommended to be conformant to ITU-R BT 709.

 - Input bit is 8.

 - Video size

   720 x 480, 29.97fps, interlace, 4:3

   720 x 480, 29.97fps, interlace, 16:9

  1920 x 1080, 29.97fps, interlace, 16:9

  1440 x 1080, 29.97fps, interlace, 16:9

  1280 x 720,  59.94fps, progressive, 16:9

3.3 Bit rate

 Maximum is 20Mbps

3.4 Frame rate

 Frame rate is required to be constant in a sequence.
3.5 Picture structure

 Frame is required to be a unit of encoding.

 One frame is required to include two fields when interlace is used.

 value of pic_structure in SEI is required to be from 0 to 8.

3.6  Bit stream data structure
VUI is required to be included in sequence parameter set.

 A boundary of picture is required to include access unit delimiter.

 First access unit of GOP:

  - access unit delimiter (mandatory)

  - sequence parameter set (mandatory)

  - picture parameter set (mandatory)

  - SEI

      -- buffering period SEI (mandatory)

      -- recovery point SEI

              GOP that starts from I picture except for IDR is required to have recovery point SEI.

      -- picture timing SEI (mandatory)

           pic_struct_present_flag is required to be set as 1.

           pic_struct of Picture timing SEI indicated the sequence of each field.

      -- Decoded reference picture marking SEI (mandatory)

  - Slice data (mandatory)

  - Filler data

  - End of sequence

 Other GOPs:

  - access unit delimiter (mandatory)

  - picture parameter set

  - SEI

      -- picture timing SEI (mandatory)

           pic_struct_present_flag is required to be set as 1.

           pic_struct of Picture timing SEI indicated the sequence of each field.

      -- Decoded reference picture marking SEI (mandatory)

  - Slice data (mandatory)

  - Filler data

  - End of sequence

3.7 GOP structure

 GOPs start from I picture by decoding order.

 A picture has one picture parameter set.

3.8 Codec tool

 MinLumaBiPredSize is 8×8. (Even less level 4)

 Maximum num_ref_frames is 4.

 Size of CPB is less than or equal to 20Mbits.

 Two variable codec methods, CALVLC and CABAC, are required not to be changed when encoding one stream.

 POC type is 0.

3.9 HRD conformance

  HRD is conformant to output timing conformance of type 2(NAL level).

3.10 MPEG-2 system base multiplex

 - PES packet

  -- PES packet must not include multiple frames or field pair.

  -- PES header must output PES.

      PTS_DTS_flag must be 11b or 10b.

      11b: PES packet includes I picture, P picture or B picture

           whose PTS is different from DTS.

      10b: PES packet include B picture whose PTS is the same as DTS.

 - STD delay

  -- Data input in CPB must be decoded within 1 sec.

 - Descriptor

  --- The following descriptors are not used:

          AVC video descriptor

          AVC timing and HRD descriptor

3.11 Output of identifier of sequence end

 - End of sequence NAL unit must be used as the identifier of sequence end. (End of stream NAL unit must not be used)

 - When End of sequence NAL unit is output, it must be output just before the first access unit of Closed GOP (GOP that starts from IDR picture)

3.12 Change of encoding parameters

 In the middle of a stream, encoding parameters must not be changed.
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