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Abstract
It is asserted that the current design of NNPFC SEI message lacks of feature that allow NNPF bitstream to be carried within a coded bitstream and referred to by other NNPFC SEI messages. Such feature is asserted to be useful since it allows multiple SEI messages that use the same filter but only have slight differences in their properties (e.g., different input format, output format, etc) without requiring the filter to be sent / carried multiple times in the coded bitstream.
This contribution proposes to provide support for the feature described above. To support the feature, the following modifications are proposed:
1. Allow a new value for nnpfc_mode_idc (i.e., value 2) to specify that the NNPFC SEI message contains only an ISO/IEC 15938-17 bitstream.
· NNPFC SEI message with nnpfc_mode_idc equal 2 does not contain any property information (i.e., the value of nnpfc_property_present_flag is equal to 0).
· NNPFC SEI message with nnpfc_mode_idc equal 2 cannot be activated by NNPFA SEI message.
· NNPFC SEI message with nnpfc_mode_idc equal 2 may be referred to by other NNPFC SEI message with different nnpfc_id.
· The value of nnpfc_id of an NNPFC SEI message with nnpfc_mode_idc equal 2 is unique. When an NNPFC SEI message seiB with nnpfc_mode_idc equal 2 follows an NNPFC SEI message seiA with nnpfc_mode_idc equal 2, in decoding order, and both seiA and seiB have the same nnpfc_id values, then seiB is a repetition of seiA.
2. [bookmark: _GoBack]When the value of nnpfc_mode_idc is equal to 1, signal a new flag (i.e., nnpfc_filter_in_uri_flag) to specify whether the described NNPF is present in location pointed by an URI address or in previous NNPFC SEI message with nnpfc_mode_idc equal to 2.
3. When NNPFC SEI message seiA with nnpfc_mode_idc equal to 2 is referred to by NNPFC SEI message seiB with nnpfc_mode_idc equal to 1, seiA shall precede seiB in decoding order within the coded bitstream.
4. When the value of nnpfc_mode_idc is equal to 2, the following applies for the value of nnpfc_purpose:
· If the value of nnpfc_purpose is set equal to 0, the SEI message may be referred to by other NNPFC SEI messages with any value of nnpfc_purpose.
· Otherwise (i.e., the value of nnpfc_purpose is not 0), when the SEI message seiA is referred to other NNPFC SEI message seiB, the value of nnpfc_purpose of seiA and seiB shall be the same.
Introduction
In the current design of neural-network post-filter characteristics (NNPFC) SEI message, the described neural-network post-filter (NNPF) may be present in the NNPFC SEI message (i.e., when the value of nnpfc_mode_idc is equal to 0) or in other location which URI address is signalled (i.e., when the value of nnpfc_mode_idc is equal to 1).
NNPFC SEI message with mode 1, especially, is interesting since it is possible that multiple of such SEI messages actually refer to the same NNPF bitstream that is located in the given URI. In other words, it is possible that multiple NNPFC SEI messages with different values of nnpfc_id refer to the same filter at the same URI address. This feature is useful such that it allows multiple SEI messages that use the same NNPF but have only slight difference in their properties (e.g., different input format, output format, etc) without requiring the NNPF to be sent / carried multiple times in the coded bitstream.
While the feature described above is good, it has one asserted problem such that it requires decoder / parser to have ability to access outside entity at the given URI address. In our assertion, such requirement is not a small one which put a barrier for the use of such good feature. It would be desirable if feature that is similar to what is described above but without requirement for accessing outside entity can be supported. 
The desired feature may be expressed in a nutshell as allowing NNPF bitstream to be carried in the coded bitstream and be referred to by NNPFC SEI message with different nnpfc_id values. Solution to support this feature is proposed in the next section
Proposals
To support the proposed feature described above (i.e., allowing NNPF bitstream to be carried in the coded bitstream and be referred to by NNPFC SEI message with different nnpfc_id values), we proposed the following modifications:
1. Allow a new value for nnpfc_mode_idc (i.e., value 2) to specify that the NNPFC SEI message contains only an ISO/IEC 15938-17 bitstream.
· NNPFC SEI message with nnpfc_mode_idc equal 2 does not contain any property information (i.e., the value of nnpfc_property_present_flag is equal to 0).
· NNPFC SEI message with nnpfc_mode_idc equal 2 cannot be activated by NNPFA SEI message.
· NNPFC SEI message with nnpfc_mode_idc equal 2 may be referred to by other NNPFC SEI message with different nnpfc_id.
· The value of nnpfc_id of an NNPFC SEI message with nnpfc_mode_idc equal 2 is unique. When an NNPFC SEI message seiB with nnpfc_mode_idc equal 2 follows an NNPFC SEI message seiA with nnpfc_mode_idc equal 2, in decoding order, and both seiA and seiB have the same nnpfc_id values, then seiB is a repetition of seiA.
2. When the value of nnpfc_mode_idc is equal to 1, signal a new flag (i.e., nnpfc_filter_in_uri_flag) to specify whether the described NNPF is present in location pointed by an URI address or in previous NNPFC SEI message with nnpfc_mode_idc equal to 2.
3. When NNPFC SEI message seiA with nnpfc_mode_idc equal to 2 is referred to by NNPFC SEI message seiB with nnpfc_mode_idc equal to 1, seiA shall precede seiB in decoding order within the coded bitstream.
4. When the value of nnpfc_mode_idc is equal to 2, the following applies for the value of nnpfc_purpose:
· If the value of nnpfc_purpose is set equal to 0, the SEI message may be referred to by other NNPFC SEI messages with any value of nnpfc_purpose.
· Otherwise (i.e., the value of nnpfc_purpose is not 0), when the SEI message seiA is referred to other NNPFC SEI message seiB, the value of nnpfc_purpose of seiA and seiB shall be the same.
Text implementation
The text implementation of the proposed solution above is as shown below.
8.28.1 Neural-network post-filter characteristics SEI message syntax

	nn_post_filter_characteristics( payloadSize ) {
	Descriptor

		nnpfc_purpose
	u(16)

		nnpfc_id
	ue(v)

		nnpfc_mode_idc
	ue(v)

		if( nnpfc_mode_idc  = =  1 ) {
	

			nnpfc_filter_in_uri_flag
	u(1)

			if( nnpfc_filter_in_uri_flag ) {
	

				while( !byte_aligned( ) )
	

					nnpfc_reserved_zero_bit_a
	u(1)

				nnpfc_tag_uri
	st(v)

				nnpfc_uri
	st(v)

			}
	

			else
	

				nnpfc_filter_ref_id
	ue(v)

		}
	

		if(nnpfc_mode_idc  ! =  2 )
	

			nnpfc_property_present_flag
	u(1)

		if( nnpfc_property_present_flag ) {
	

			…
	

		}
	

		/* ISO/IEC 15938-17 bitstream */
	

		if( nnpfc_mode_idc  = =  0  | |  nnpfc_mode_idc  = =  2 ) {
	

			while( !byte_aligned( ) )
	

				nnpfc_reserved_zero_bit_b
	u(1)

			for( i = 0; more_data_in_payload( ); i++ )
	

				nnpfc_payload_byte[ i ]
	b(8)

		}
	

	}
	



8.28.2 Neural-network post-filter characteristics SEI message semantics
[bookmark: _Hlk112769850]…
nnpfc_id contains an identifying number that may be used to identify an NNPF. The value of nnpfc_id shall be in the range of 0 to 232 − 2, inclusive. Values of nnpfc_id from 256 to 511, inclusive, and from 231 to 232 − 2, inclusive, are reserved for future use by ITU-T | ISO/IEC. Decoders conforming to this edition of this document encountering an NNPFC SEI message with nnpfc_id in the range of 256 to 511, inclusive, or in the range of 231 to 232 − 2, inclusive, shall ignore the SEI message.
When an NNPFC SEI message with nnpfc_model_idc not equal to 2 is the first NNPFC SEI message, in decoding order, that has a particular nnpfc_id value within the current CLVS, the following applies:
–	This SEI message specifies a base NNPF.
–	This SEI message pertains to the current decoded picture and all subsequent decoded pictures of the current layer, in output order, until the end of the current CLVS.
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 that is not present in this SEI message 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.
nnpfc_mode_idc equal to 2 indicates that this SEI message only contains an ISO/IEC 15938-17 bitstream. When the value of nnpfc_mode_idc of an NNPFC SEI message is equal to 2, the following applies:
–	The value of nnpfc_property_present_flag shall be equal to 0.
–	There shall be no NNPFA SEI message with nnpfa_target_id equal to the nnpfc_id of the NNPFC SEI message.
–	When the value of nnpfc_purpose is not equal to 0, for any NNPFC SEI message with nnpfc_filter_ref_id equal to nnpfc_id of this SEI message, the values of nnpfc_purpose of that NNPFC SEI message shall be equal to the nnpfc_purpose of this SEI message.
–	When an NNPFC SEI message seiB with nnpfc_mode_idc equal 2 follows an NNPFC SEI message seiA with nnpfc_mode_idc equal 2, in decoding order, and both seiA and seiB have the same nnpfc_id values, then seiB is a repetition of seiA.
–	When NNPFC SEI message seiA with nnpfc_mode_idc equal to 2 is referred to by NNPFC SEI message seiB with nnpfc_mode_idc equal to 1, seiA shall precede seiB in decoding order within the coded bitstream.
The value of nnpfc_mode_idc shall be in the range of 0 to 21, inclusive, in bitstreams conforming to this edition of this document. Values of 32 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 32 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 first 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.
nnpfc_filter_in_uri_flag equal to 1 indicates that the described NNPF is identified by the tag URI nnpfc_tag_uri. nnpfc_filter_in_uri_flag equal to 0 indicates that the described NNPF is present in an NNPFC SEI message with nnpfc_mode_idc equal 2 that precede this SEI message in decoding order.
nnpfc_reserved_zero_bit_a shall be equal to 0 in bitstreams conforming to this edition of this document. Decoders shall ignore NNPFC SEI messages in which nnpfc_reserved_zero_bit_a is not equal to 0.
nnpfc_tag_uri contains a tag URI with syntax and semantics as specified in IETF RFC 4151 identifying the format and associated information about the neural network used as a base NNPF or an update relative to the base NNPF with the same nnpfc_id value specified by nnpfc_uri.
NOTE 3 – nnpfc_tag_uri enables uniquely identifying the format of neural network data specified by nnrpf_uri without needing a central registration authority.
nnpfc_tag_uri equal to "tag:iso.org,2023:15938-17" indicates that the neural network data identified by nnpfc_uri conforms to ISO/IEC 15938-17.
nnpfc_uri contains a URI with syntax and semantics as specified in IETF Internet Standard 66 identifying the neural network used as a base NNPF or an update relative to the base NNPF with the same nnpfc_id value.
nnpfc_filter_ref_id specifies the nnpfc_id of the NNPFC SEI message that contains the described NNPF.
[bookmark: _Hlk124245070]nnpfc_property_present_flag equal to 1 specifies that syntax elements related to the filter purpose, input formatting, output formatting, and complexity are present. nnpfc_property_present_flag equal to 0 specifies that no syntax elements related to the filter purpose, input formatting, output formatting, and complexity are present. When nnpfc_property_present_flag is not present in the NNPFC SEI message, the value of nnpfc_property_present_flag is inferred to be equal to 0.
…
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