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Abstract
[bookmark: OLE_LINK193][bookmark: OLE_LINK194][bookmark: OLE_LINK24][bookmark: OLE_LINK25][bookmark: _Hlk131093888]Some modifications are proposed to the Neural-Network Post-Filter Characteristics SEI Message related to the description and identification of a NNPFC SEI message. Also, a constraint is proposed related to URI.
· [bookmark: _Hlk132023431]Proposal 1: It is asserted that the information to help identify between possible multiple NNPFC messages with the same nnpfc_purpose is useful. Two options are proposed:
· [bookmark: OLE_LINK28][bookmark: OLE_LINK29]Option 1: It is proposed to signal a new syntax element which describes human readable information about the neural network post filter signalled via the NNPFC message. The presence of this new syntax element is proposed to be controlled by a new flag.
· [bookmark: _Hlk131570815][bookmark: _Hlk130555792]Option 2: It is proposed to signal a new flag. It is proposed to signal the existing syntax element nnpfc_tag_uri when nnpfc_mode_idc is equal to 1 (as currently) and additionally when the new proposed flag is equal to 1. 
		Text for the combination of Option 1 and 2 is also provided.
· Proposal 2: A new constraint is proposed related to nnpfc_tag_uri, when nnpfc_mode_idc is equal to 1. It is proposed that when a base NNPF is updated, the base and the update shall have the same nnpfc_tag_uri value.
Introduction 
[bookmark: _Hlk123724786][bookmark: _Hlk106878239][bookmark: OLE_LINK7][bookmark: OLE_LINK6][bookmark: _Hlk123641709][bookmark: _Hlk106878249]Additional SEI messages for VSEI [1] specifies the syntax and semantics for Neural network post-filter characteristics (NNPFC) SEI message and for neural-network post-filter activation SEI message. Neural network post-filter characteristics SEI message specifies a neural network that may be used as a post-processing filter. The use of specified post-processing filters for specific pictures is indicated with neural-network post-filter activation SEI messages.
Some modifications are proposed to the neural-network post-filter characteristics SEI Message related to the description and identification of the SEI message information.
[bookmark: OLE_LINK30][bookmark: OLE_LINK31][bookmark: OLE_LINK3]Proposals
[bookmark: _Hlk107579938][bookmark: OLE_LINK40][bookmark: OLE_LINK41]Some modifications are proposed to the Neural-network post-filter characteristics SEI Message. 
[bookmark: _Hlk132023579]Proposal 1
It is asserted that conceivably there may be multiple NNPFC messages with the same nnpfc_purpose value associated with a picture. For example, each of these messages may be signaling different type of neural network post filters with different characteristics/ algorithms – maybe from different vendors/ companies – all for the same end purpose (e.g. picture rate upsampling or general visual quality improvement or a combination thereof). It is asserted that in the current NNPFC message nnpfc_id value can further distinguish these messages from one another. However, it is argued that without some external standardization it will be difficult to know qualitative differentiation, description and identification of such multiple NNPF messages with same nnpfc_purpose and different nnpfc_id value. It is asserted that some mechanism is needed to describe and identify a NNPFC message in a human readable and identifiable manner. 
Two options are proposed. Text for the combination of Option 1 and 2 is also provided.
Option 1
It is proposed to signal a new syntax element (nnpfc_descr_str) which describes human readable information about the neural network signalled via the NNPFC message. The presence of this new syntax element is proposed to be controlled by a new flag (nnpfc_descr_str_present_flag).
The proposed modifications are shown below compared with JVET-AC2032-v2.
8.28 Neural-network post-filter characteristics SEI message
8.28.2 
	[bookmark: _Hlk131676367]nn_post_filter_characteristics( payloadSize ) {
	Descriptor

		nnpfc_purpose
	u(16)

		nnpfc_id
	ue(v)

	[bookmark: _Hlk130827927]	nnpfc_mode_idc
	ue(v)

	[bookmark: _Hlk130828320]	if( nnpfc_mode_idc  = =  1 ) {
	

			while( !byte_aligned( ) )
	

				nnpfc_reserved_zero_bit_a
	u(1)

			nnpfc_tag_uri
	[bookmark: _Hlk130827981]st(v)

			nnpfc_uri
	st(v)

		}
	

		nnpfc_property_present_flag
	u(1)

		if( nnpfc_property_present_flag ) {
	

	[bookmark: _Hlk130827967][bookmark: _Hlk131676395]		nnpfc_base_flag
	u(1)

	[bookmark: _Hlk131679529]		nnpfc_descr_str_present_flag
	u(1)

			if( nnpfc_descr_str_present_flag )
	

				nnpfc_descr_str
	st(v)

	
	

		…
	

				nnpfc_payload_byte[ i ]
	b(8)

		}
	

	}
	


nnpfc_descr_str_present_flag equal to 1 specifies that syntax element nnpfc_descr_str is present. nnpfc_descr_str_present_flag equal to 0 specifies that syntax element nnpfc_descr_str is not present.
nnpfc_descr_str specifies a human readable string describing the neural network post filter specified by this NNPFC message.

[bookmark: _Hlk130828157]As an example nnpfc_descr_str may be equal to “A neural network post filter version 2 by company XYZ” or “A neural network post filter by company ABC” or “A neural network post filter implementation of IEEE paper DEF”.
[bookmark: OLE_LINK8]Option 2
[bookmark: _Hlk131094184]It is proposed to signal a new flag (nnpfc_descr_present_flag). It is proposed to signal the existing syntax element nnpfc_tag_uri when nnpfc_mode_idc is equal to 1 (as currently) and additionally when the new proposed flag (nnpfc_descr_present_flag ) is equal to 1. It is asserted that nnpfc_tag_uri can provide information which can identify and subsequently provide a human readable description of the neural network signalled via the NNPFC message.
The proposed modifications are shown below compared with JVET-AC2032-v2.
8.28 Neural-network post-filter characteristics SEI message

	[bookmark: _Hlk130829953]nn_post_filter_characteristics( payloadSize ) {
	Descriptor

		nnpfc_purpose
	u(16)

		nnpfc_id
	ue(v)

	[bookmark: _Hlk131496195][bookmark: _Hlk131679595]	nnpfc_descr_present_flag
	u(1)

		nnpfc_mode_idc
	ue(v)

	[bookmark: _Hlk130828353][bookmark: _Hlk131680071]	if( (nnpfc_mode_idc  = =  1)  || nnpfc_descr_present_flag ) {
	

			while( !byte_aligned( ) )
	

				nnpfc_reserved_zero_bit_a
	u(1)

	[bookmark: _Hlk130828388]		nnpfc_tag_uri
	st(v)

	[bookmark: _Hlk131680090]	}
	

		if( nnpfc_mode_idc  = =  1 )
	

			nnpfc_uri
	st(v)

	[bookmark: _Hlk130828307]	}
	

		nnpfc_property_present_flag
	u(1)

		if( nnpfc_property_present_flag ) {
	

			nnpfc_base_flag
	u(1)

		…
	

				nnpfc_payload_byte[ i ]
	b(8)

		}
	

	}
	


[bookmark: _Hlk130828449][bookmark: _Hlk130828421]nnpfc_descr_present_flag equal to 1 specifies that byte-aligned syntax element nnpfc_tag_uri is present. nnpfc_descr_present_flag equal to 0 specifies that byte-aligned syntax element nnpfc_tag_uri is not present if nnpfc_mode_idc is not equal to 1.
If it is preferred nnpfc_tag_uri may also be signalled unconditionally without being gated by the presence flag above.
Text for the combination of Option 1 and Option 2:
It is also possible to use both option 1 and option 2 together. In this case the nnpfc_descr_str provides human readable string information about the neural-network post-filter directly in the message, and the nnpfc_tag_uri provides a unique identification of each neural-network post-filter. The syntax for this is shown below. The semantics from option 1 and option 2 text also apply.

	nn_post_filter_characteristics( payloadSize ) {
	Descriptor

		nnpfc_purpose
	u(16)

		nnpfc_id
	ue(v)

		nnpfc_descr_present_flag
	u(1)

		nnpfc_mode_idc
	ue(v)

		if( (nnpfc_mode_idc  = =  1) | | nnpfc_descr_present_flag  ) {
	

			while( !byte_aligned( ) )
	

				nnpfc_reserved_zero_bit_a
	u(1)

			nnpfc_tag_uri
	st(v)

		}
	

		if( nnpfc_mode_idc  = =  1 )
	

			nnpfc_uri
	st(v)

	[bookmark: _Hlk132023910]	}
	

		nnpfc_property_present_flag
	u(1)

		if( nnpfc_property_present_flag ) {
	

	[bookmark: _Hlk131677168]		nnpfc_base_flag
	u(1)

			nnpfc_descr_str_present_flag
	u(1)

			if( nnpfc_descr_str_present_flag )
	

				nnpfc_descr_str
	st(v)

		…
	

				nnpfc_payload_byte[ i ]
	b(8)

		}
	

	}
	


Proposal 2
A new constraint is proposed related to nnpfc_tag_uri when nnpfc_mode_idc is equal to 1. It is proposed that when a base NNPF is updated, the base and the update shall have the same nnpfc_tag_uri value. It is argued that it is a sensibility constraint to use the same tag URI for the base and the update.

nnpfc_mode_idc equal to 0 indicates that this SEI message contains an ISO/IEC 15938-17 bitstream that specifies a base NNPF or is an update relative to the base NNPF with the same nnpfc_id value.
When an NNPFC SEI message is the first NNPFC SEI message, in decoding order, that has a particular nnpfc_id value within the current CLVS, nnpfc_mode_idc equal to 1 specifies that the base NNPF associated with the nnpfc_id value is a neural network identified by the URI indicated by nnpfc_uri with the format identified by the tag URI nnpfc_tag_uri.
When an NNPFC SEI message is neither the first NNPFC SEI message, in decoding order, nor a repetition of the first NNPFC SEI message, in decoding order, that has a particular nnpfc_id value within the current CLVS, nnpfc_mode_idc equal to 1 specifies that an update relative to the base NNPF with the same nnpfc_id value is defined by the URI indicated by nnpfc_uri with the format identified by the tag URI nnpfc_tag_uri.
When an NNPFC SEI message is an update relative to the base NNPF with the same nnpfc_id value and when nnpfc_mode_idc is equal to 1, the value of nnpfc_tag_uri shall be the same as the value of nnpfc_tag_uri value in the NNPFC SEI message which specifies the base NNPF and if it has nnpfc_mode_idc equal to 1.
The value of nnpfc_mode_idc shall be in the range of 0 to 1, inclusive, in bitstreams conforming to this edition of this document. Values of 2 to 255, inclusive, for nnpfc_mode_idc are reserved for future use 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 with nnpfc_mode_idc in the range of 2 to 255, inclusive. Values of nnpfc_mode_idc greater than 255 shall not be present in bitstreams conforming to this edition of this document and are not reserved for future use.
When this SEI message is the first NNPFC SEI message, in decoding order, that has a particular nnpfc_id value within the current CLVS, the NNPF PostProcessingFilter( ) is assigned to be the same as the base NNPF.
When this SEI message is neither the first NNPFC SEI message, in decoding order, nor a repetition of the irst NNPFC SEI message, in decoding order, that has a particular nnpfc_id value within the current CLVS, an NNPF PostProcessingFilter( ) is obtained by applying the update defined by this SEI message to the base NNPF.
Updates are not cumulative but rather each update is applied on the base NNPF, which is the NNPF specified by the first NNPFC SEI message, in decoding order, that has a particular nnpfc_id value within the current CLVS.

Conclusion
This document proposes modifications to neural network post processing characteristics SEI. It is proposed to adopt the proposals in the next version of “Additional SEI messages for VSEI” text.
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