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1 Introduction
Section 3.2.1 of the Green Metadata Committee Draft [1] provides the following message format in Table 1 to send display-power reduction metadata from a transmitter to a receiver.

	
	Size (bits)

	num_constant_backlight_voltage_time_intervals
	2

	num_max_variations
	2

	num_quality_levels
	4

	for (k = 0; k < num_constant_backlight_voltage_time_intervals; k++)
	

	   constant_backlight_voltage_time_interval[k]
	16

	   for (j = 0; j < num_max_variations; j++)
	

	      max_variation[j]
	8

	       lower_bound[k][j]
	8

	       If (lower_bound[k][j] > 0)
	

	           upper_bound[k][j]
	8

	      intensity_for_infinite_psnr
	8

	      for (i = 1; i <= num_quality_levels; i++)
	

	     max_intensity[k][j][i]


	 8

	         scaled_psnr_rgb[k][j][i]
	 8

	}
	


Table 1: Message Format for Display Power-Reduction Metadata
However, no specific mechanism is provided for  carriage of this message in a practical system. Such a mechanism has been requested in the USNB comments [2] on the Green Metadata CD text. In this proposal, we provide a mechanism to carry the metadata of the above-mentioned Section 3.2.1 in MPEG-2 Systems.
2 Carriage of Display-Adaptation Metadata in MPEG-2 Systems
We specify a format for carriage of green metadata that enables display power reduction. The metadata consists of frame statistics and quality indicators. This metadata allows the client to attain a specified quality level by scaling frame-buffer pixels and to reduce power correspondingly by decreasing the display backlight or OLED voltage.

Static metadata is sent once per event or program and hence can be signaled using a new descriptor (see section 3).  Dynamic metadata is stored in access units  and is associated with one or more video frames. These access units can be encapsulated in PES packets or MPEG sections identified by a new stream_type (0xXX).
In the context of this annex, the “Green Metadata Display Power Reduction” stream is called a GREEN stream. The GREEN stream provides metadata for the video stream that it is associated with through the Program Map Table.

3 The GREEN Extension Descriptor 

The format for the GREEN extension descriptor containing static metadata is shown in Table 2.

	Syntax
	No. bits
	Mnemonic

	GREEN_extension_descriptor() {
	
	

	 descriptor_tag
	8
	uimsbf

	 descriptor_length
	8
	uimsbf

	 num_constant_backlight_voltage_time_intervals
	2
	uimsbf

	 Reserved
	6
	bslbf

	 for (i=0; i < num_constant_backlight_voltage_time_intervals; i++) 

   constant_backlight_voltage_time_interval[i]
	16
	uimsbf

	 num_max_variations
	2
	uimsbf

	 Reserved
	6
	bslbf

	 for (i=0; i < num_max_variations; i++)

   max_variation[i]
	16
	uimsbf

	}
	
	


Table 2: The GREEN Extension Descriptor
Semantics are defined in ISO/IEC 23001-11.

4 Timing Relationship between GREEN Access Unit and Media Access Unit

If Green access unit is encapsulated in PES packets, then DTS for the GREEN Access Unit is such that the metadata contained therein is made available to the display with sufficient lead time relative to the PTS of the associated media access unit. Note that the PTS of the Media Access Unit and the PTS of the Green Access Unit are identical. The lead time is required because display settings must be adjusted in advance of presentation time for correct operation. If num_constant_backlight_voltage_time_intervals > 1, then the lead time should be larger than the largest constant_backlight_voltage_time_interval.
Alternatively, if the metadata are carried in sections, then the display shall use the following process to determine the presentation time of the first video frame to which the metadata in the section is applicable:
1.  Let us define the following terms:
· section_time - the time at which the section was received and decoded,
· max_constant_backlight_voltage_time_interval - the largest        constant_backlight_voltage_time_interval value contained within the metadata in the section
· first_video_frame_presentation_time – the presentation time of the first video frame to which the metadata is applicable. The backlight setting derived from the metadata must be applied to this first video frame, but not to any preceding frames.
2.  Then, first_video_frame_presentation_time = 
           section_time + max_constant_backlight_voltage_time_interval
(Ed. Note: Guidance is solicited from NBs on whether sections or PES packets should be used for the carriage of the metadata)
   
5 The GREEN access unit
The format of the GREEN access unit is defined in Table 3. GREEN Access Units contain dynamic metadata and shall be carried as PES packets. 

	Syntax
	No. bits
	Mnemonic

	GREEN_AU {
	
	

	 num_quality_levels

 reserved

 for (k=0; k < num_constant_backlight_voltage_time_intervals; k++) 

 for (j=0; j < num_max_variations; j++)

   metadataSet(num_quality_levels) 

}
	4

4


	uimsbf

bslbf


Table 3: GREEN Access Unit

As explained in ISO/IEC 23001-11, each combination of  constant_backlight_voltage_time_interval and max_variation  is associated with a metadata set defined in Table 4.

	Syntax
	No bits
	Mnemonic

	metadataSet(num_quality_levels) {
	
	

	     lower_bound

     if (lower_bound > 0)

       upper_bound 

     qualityLevels(num_quality_levels)

}   
	8

8


	uimsbf

          uimsbf


Table 4: Metadata Set
 The quality levels in Table 4 are defined below in Table 5.
	Syntax
	No bits
	Mnemonic

	qualityLevels(num_quality_levels) {
	
	

	     intensity_for_infinite_psnr
     for (i=1; i <= num_quality_levels; i++){

       max_intensity

       scaled_psnr_rgb
     }

}

 
	8
8

8


	uimsbf
uimsbf

uimsbf          


Table 5: Quality Levels
Semantics are defined in ISO/IEC 23001-11.
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