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Abstract
In this contribution, several problems of NNPFC (neural-network post-filter characteristics) SEI and NNPFA (neural-network post-filter activation) SEI messages are reported, and their solutions are proposed. The first problem is the syntax of NNPFC SEI is not correct when the value of nnpfc_purpose is equal to 4, which is solved by a syntax change. The second problem is even if nnpfc_inp_format_idc is equal to 1, a filtering strength control value, StrengthControlVal, is a real number in the range of 0 to 1, which is solved by adding an equation for the transform to an unsigned integer. The third problem is if the output order is different from the decoding order, the encoder may not be able to decide the persistence of post-filter processing, which is solved by adding a flag indicating the order when nnpfa_persistence_flag of NNPFA SEI is equal to 1.

Problem Statement
Problem 1
In current specification of NNPFC SEI, when the value of nnpfc_purpose is equal to 4, the syntax elements, nnpfc_pic_width_in_luma_samples and nnpfc_pic_height_in_luma_samples cannot be decoded because of unnecessary “else” condition. 

Current Draft
			if( nnpfc_purpose  = =  2  | |  nnpfc_purpose  = =  4 )
	

				nnpfc_out_sub_c_flag
	u(1)

			else if( nnpfc_purpose  = =  3  | |  nnpfc_purpose  = =  4 ) {
	

				nnpfc_pic_width_in_luma_samples
	ue(v)

				nnpfc_pic_height_in_luma_samples
	ue(v)

			} 
	



Problem 2
In the current specification of NNPFC SEI, StrengthControlVal is specified as “When nnpfc_auxiliary_inp_idc is equal to 1, a filtering strength control value StrengthControlVal that shall be a real number in the range of 0 to 1, inclusive.”
However, when nnpfc_inp_format_idc is equal to 1, the variable StrengthControlVal should be an unsigned integer value. nnpfc_inp_format_idc indicates if the input tensor is float or integer and defines converting method from a sample value of the cropped decoded output picture to the specified input tensor format. Likewise, when nnpfc_inp_format_idc is equal to 1, the input values for auxiliary input should be converted to an unsigned integer number.

Problem 3
[bookmark: _Hlk123125885]In the current specification of NNPFA SEI, the persistence of picture processing is defined as follows.
nnpfa_persistence_flag equal to 1 specifies that the target neural-network post-processing filter may be used for post-processing filtering for the current picture and all subsequent pictures of the current layer in output order.
However, when there is a difference between decoding order and output order, e.g., hierarchical B structure, a problem will be caused. When it is assumed an encoder adaptively decides an activation for each picture whether post-filters are applied, nnpfa_persistence_flag cannot set 1 because the previous pictures of output order have not been encoded yet.

Proposal
Solutions for problem 1
The syntax element “else” should be deleted.

	nn_post_filter_characteristics( payloadSize ) {
	Descriptor

	
	

		if( nnpfc_formatting_and_purpose_flag ) {
	

			nnpfc_purpose
	ue(v)

			/* input and output formatting */
	

			if( nnpfc_purpose  = =  2  | |  nnpfc_purpose  = =  4 )
	

				nnpfc_out_sub_c_flag
	u(1)

			else if( nnpfc_purpose  = =  3  | |  nnpfc_purpose  = =  4 ) {
	

	[bookmark: _Hlk121319043]			nnpfc_pic_width_in_luma_samples
	ue(v)

				nnpfc_pic_height_in_luma_samples
	ue(v)

			}
	

			else if( nnpfc_purpose  = =  5 ) {
	

				nnpfc_num_input_pics_minus2
	ue(v)

				for( i = 0; i  <=  nnpfc_num_input_pics_minus2; i++ )
	

					nnpfc_interpolated_pics[ i ]
	ue(v)

			}
	



Solutions for problem 2
Two lines should be inserted. The value range of StrengthControlVal should be transferred from between 0 and 1 to the range of the input tensor

nnpfc_inp_format_idc indicates the method of converting a sample value of the cropped decoded output picture to an input value to the post-processing filter. When nnpfc_inp_format_idc is equal to 0, the input values to the post-processing filter are real numbers and the functions InpY( ) and InpC( ) are specified as follows:
InpY( x ) = x ÷ ( ( 1  <<  BitDepthY ) − 1 )		(77)
InpC( x )= x ÷ ( ( 1  <<  BitDepthC ) − 1 )		(78)
When nnpfc_inp_format_idc is equal to 1, the input values to the post-processing filter are unsigned integer numbers and the functions InpY( ) and InpC( ) are specified as follows:
shiftY = BitDepthY − inpTensorBitDepth
if( inpTensorBitDepth  >=  BitDepthY)
	InpY( x ) = x  <<  ( inpTensorBitDepth − BitDepthY )	(79)
else
	InpY( x ) = Clip3(0, ( 1  <<  inpTensorBitDepth ) − 1, ( x + ( 1  <<  ( shiftY − 1 ) ) )  >>  shiftY )
shiftC = BitDepthC − inpTensorBitDepth
if( inpTensorBitDepth  >=  BitDepthC )
	InpC( x ) = x  <<  ( inpTensorBitDepth − BitDepthC ) 	(80)
else
	InpC( x ) = Clip3(0, ( 1  <<  inpTensorBitDepth ) − 1, ( x + ( 1  <<  ( shiftC − 1 ) ) )  >>  shiftC )
When nnpfc_inp_format_idc is equal to 1, the variable StrengthControlVal are modified as follows:
StrengthControlVal = Floor ( StrengthControlVal * ( ( 1  <<  inpTensorBitDepth ) – 1 ) )	(xx)

The variable inpTensorBitDepth is derived from the syntax element nnpfc_inp_tensor_bitdepth_minus8 as specified below.
Values of nnpfc_inp_format_idc greater than 1 are reserved for future specification by ITU-T | ISO/IEC and shall not be present in bitstreams conforming to this edition of this document. Decoders conforming to this edition of this document shall ignore NNPFC SEI messages that contain reserved values of nnpfc_inp_format_idc.

Solutions for problem 3
After nnpfa_persistence_flag, when nnpfa_persistence_flag is equal to 1, a syntax element, decoding_order_flag, is inserted. The decoding_order_flag indicates the order of the persistence of the target neural-network post-processing filter for the current layer.

	nn_post_filter_activation( payloadSize ) {
	Descriptor

		nnpfa_target_id
	ue(v)

		nnpfa_cancel_flag
	u(1)

		if( !nnpfa_cancel_flag ) {
	

			nnpfa_persistence_flag
	u(1)

			if ( nnpfa_persistence_flag )
	

				nnpfa_decoding_order_flag
	u(1)

		}
	

	}
	


[bookmark: _Hlk123055243]nnpfa_persistence_flag specifies the persistence of the target neural-network post-processing filter for the current layer.
nnpfa_persistence_flag equal to 0 specifies that the target neural-network post-processing filter may be used for post-processing filtering for the current picture only.
nnpfa_persistence_flag equal to 1 specifies that the target neural-network post-processing filter may be used for post-processing filtering for the current picture and all subsequent pictures of the current layer in output order or decoding order until one or more of the following conditions are true:
–	A new CLVS of the current layer begins.
–	The bitstream ends.
–	A picture in the current layer associated with a NNPFA SEI message with the same nnpfa_target_id as the current SEI message and nnpfa_cancel_flag equal to 1 is output that follows the current picture in output order or decoding order.
NOTE 2 – The target neural-network post-processing filter is not applied for this subsequent picture in the current layer associated with a NNPFA SEI message with the same nnpfa_target_id as the current SEI message and nnpfa_cancel_flag equal to 1.
nnpfa_decodeing_order_flag indicates the order of the persistence of the target neural-network post-processing filter for the current layer.
nnpfa_decoding_order equal to 0 specifies that the order is output order.
nnpfa_decoding_order equal to 1specifies that the order is decoding order.
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