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Abstract
This contribution proposes to signal the the complexity information of one or more key processes, where a key process is defined as the sub-chain including at least one NNPF process associated with a NNPF SEI message with index i, and the sum of po_sei_importance_flag[ i ] and po_sei_processing_degree_flag[ i ] is greater than or equal to 1.
Introduction
1.1 Background
During the last meeting, JVET-AL0064 proposed adding additional complexity information for root processes (i.e., poSubChainIdx[ j ] equal to 0 and po_sei_importance_flag[ PoSeiTypeIdx[ j ] ] equal to 1 and po_sei_processing_degree_flag[ PoSeiTypeIdx[ j ] ] equal to 1), besides the complexity information of processing chain, as an extension of the SPO SEI message. In case a decoder can not process entire processing chain due to complexity concerns, it may process root processes, or both root processes and one or more sub-chains given the minimum complexity of invoking NNPFs in the root processes is present in SPO SEI message. It is also asserted that it makes sense for the decoding system to evaluate the minimum complexity of the root processes to determine whether to apply the SPO SEI message, as it should not apply the processing chain if it cannot interpret or does not support the i-th root process stage.
Besides，the following processing rule is specified in JVET-AL2006:
A processing chain may contain zero or more sub-chains. A sub-chain includes such SEI message types that either all these SEI message types should be processed by a decoding system or, if the decoding system cannot interpret or does not support one or more of these SEI message types, none of the SEI message types of the sub-chain should be processed. The SEI message types that belong to a sub-chain are determined by the values of po_sei_importance_flag[ i ] and po_sei_processing_degree_flag[ i ] as specified below.
Table 24 specifies the interpretation of po_sei_importance_flag[ i ] and po_sei_processing_degree_flag[ i ].
[bookmark: _Hlk181809773]Table 24 – Interpretation of po_sei_importance_flag[ i ] and po_sei_processing_degree_flag[ i ]
	po_sei_importance_flag[ i ]
	po_sei_processing_degree_flag[ i ]
	Interpretation

	0
	0
	When the decoding system cannot interpret or does not support the i-th SEI message type, it shall ignore all data associated with the loop variable value of i and exclude the i-th SEI message type from the processing chain performed by the decoding system.

	0
	1
	The i-th SEI message type ends a sub-chain.

	1
	0
	The i-th SEI message type starts a sub-chain.

	1
	1
	If a sub-chain start is indicated with index startIdx less than i and there is no sub-chain end with index greater than startIdx and less than i, the i-th SEI message type belongs to a sub-chain.
Otherwise, when the decoding system cannot interpret or does not support the i-th SEI message type, it should not apply the processing chain.


A sub-chain is open-ended when no end of sub-chain is indicated prior to the start of the next sub-chain (if any) or the end of the processing chain, whichever is earlier in the processing order. When the decoding system cannot interpret or does not support the i-th SEI message type for which po_sei_importance_flag[ PoSeiTypeIdx[ i ] ] + po_sei_processing_degree_flag[ PoSeiTypeIdx[ i ] ] is greater than or equal to 1 and the i-th SEI message type belongs to a sub-chain subChainB, the following applies:
–	If subChainB is open-ended, the decoding system should not process subChainB or any of the processing stages following subChainB.
–	Otherwise, the decoding system should not process subChainB.
1.2 Problem Statement
Suppose that a processing chain indicated by a SPO SEI message includes root processes, zero or more sub-chains, and optional processing processes; some of these sub-chains may include one or more NNPF processes.
If at least one “important” NNPF process(i.e., po_sei_importance_flag[ i ] + po_sei_processing_degree_flag[  i ] is greater than or equal to 1 ) is included in a sub-chain, we can refer to such a sub-chain as a key process. If any “important” NNPF process included in the key process cannot be interpreted or supported by the decoding system, as specified in JVET-AL2006-v4, the system should not process that key process. Based on this, it also makes sense for the decoding system to evaluate the minimum complexity of the key process to determine whether to apply this sub-chain or not. It can help maximize the effectiveness of the key processes contained in the processing chain.
As shown in Figure 1, in case a decoder cannot process entire processing chain due to complexity concerns, it may process root processes or both root processes and one or more key processes that have acceptable complexity, according to the complexity of invoking NNPFs in these processes present in the SPO SEI message. 
The key process with acceptable complexity is shown by the orange box, while the key processes with unacceptable complexity are represented by the purple box in figure 1.
The decoding system may also process zero or more sub-chains that are not key processes. When these sub-chains, as shown by the blue box in Figure 1, include the NNPF processes, the decoding system should ignore those NNPF processes (as the sub-chain is not a key process, all the NNPFs in the sub-chain should be optional).
[image: ]
[bookmark: _Ref193135076]Figure 1 examples of processing chain, root processes, key process and other sub-chains
Proposal
It is proposed to signal the complexity information for key processes in the extension of SPO SEI message
1. Adding a flag to specify whether the syntax elements related to the complexity information of key processes are present, along with a syntax element to indicate the number of key processes for which complexity information is signaled . 
2. Adding the following syntax elements related to the complexity information of the i-th key process: po_key_process_parameter_type_idc[i],po_key_process_num_parameters_idc[i],po_key_process_num_kmac_operations_idc[i] and po_key_process_total_kilobyte_size[i].
A key process is defined as the sub-chain including at least one NNPF process associated with a NNPF SEI message with index i, where the sum of  po_sei_importance_flag[ i ] and po_sei_processing_degree_flag[ i ] is greater than or equal to 1.
Proposed syntax and semantics
Some related syntax elements and semantics text are added in the extension of SPO SEI message as highlighted below.

	sei_processing_order( payloadSize ) {
	Descriptor

		po_id
	u(8)

		......
	

		if( more_data_in_payload( ) )
	

			if(payload_extension_present( )) {
	

				SeiExtensionBitsPresentFlag = 1
	

	      	po_root_complexity_info_present_flag
	u(1)

	      ......
	

				po_key_processes_complexity_info_present_flag
	u(1)

				if( po_key_processes_complexity_info_present_flag ) {
	

	         for( i = 0; i < NumKeyProcess; i++ ){
	

					   po_key_process_parameter_type_idc[i]
	u(2)

					   if( po_key_processes_parameter_type_idc[i]  !=  2 )
	

						   po_key_process_log2_parameter_bit_length_minus3[i]
	u(2)

					   po_key_process_num_parameters_idc[i]
	u(6)

					   po_key_process_num_kmac_operations_idc[i]
	ue(v)

				     po_key_process_total_kilobyte_size[i]
	ue(v)

	         }
	

				}
	

			}
	

	}
	


The sementics of the added syntax elements are as follows.
po_key_processes_complexity_info_present_flag equal to 1 specifies that po_key_process_parameter_type_idc[i],po_key_process_num_parameters_idc[i],po_key_process_num_kmac_operations_idc[i],po_key_process_total_kilobyte_size[i] are present. po_key_processes_complexity_info_present_flag equal to 0 specifies that these syntax elements are not present.
A key process is defined as the sub-chain including at least one NNPF process associated with a NNPF SEI message with index i, where the sum of  po_sei_importance_flag[ i ] and po_sei_processing_degree_flag[ i ] is greater than or equal to 1. NumKeyProcess represents the number of key processes in the processing chain indicated by the SPO SEI message. 
po_key_process_parameter_type_idc[i] equal to 0 indicates that the NNPFs in the i-th key process identified by the sei processing order SEI message use only integer parameters. po_key_process_parameter_type_idc[i] equal to 1 indicates that the NNPFs in the i-th key process identified by the sei processing order SEI message may use floating point or integer parameters. po_key_process_parameter_type_idc[i] equal to 2 indicates that the NNPFs in the i-th key process identified by the sei processing order SEI message uses only binary parameters. po_key_process_parameter_type_idc[i] equal to 3 is 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 SPO SEI messages with po_root_parameter_type_idc equal to 3.
po_key_process_log2_parameter_bit_length_minus3[i] equal to 0, 1, 2, and 3 indicates that the NNPFs in the i-th key process identified by the sei processing order SEI message do not use parameters of bit length greater than 8, 16, 32, and 64, respectively. When po_key_process_parameter_type_idc is present and po_key_process_log2_parameter_bit_length_minus3[i] is not present, the NNPFs in the i-th key process  identified by the sei processing order SEI message do not use parameters of bit length greater than 1.
po_key_process_num_parameters_idc[i] indicates the maximum number of parameters needed by NNPFs in the i-th key process identified by the sei processing order SEI message in units of a power of 2048. po_key_process_num_parameters_idc[i] equal to 0 indicates that the maximum number of parameters needed by NNPFs in the i-th key process identified by the sei processing order SEI message is unknown. The value po_key_process_num_parameters_idc[i] shall be in the range of 0 to 52, inclusive. Values of po_key_process_num_parameters_idc[i] greater than 52 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 SPO SEI messages with po_key_process_num_parameters_idc[i] greater than 52.
If the value of po_key_process_num_parameters_idc[i] is greater than zero, the variable maxkeyNumParameters[i] is derived as follows:
maxKeyNumParameters[i] = ( 2048  <<  po_key_process_num_parameters_idc[i] ) − 1	(xx)
It is a requirement of bitstream conformance that the number of parameters of i-th key process shall be less than or equal to maxKeyNumParameters.
po_key_process_num_kmac_operations_idc[i] greater than 0 indicates that the maximum number of multiply-accumulate operations per sample of the NNPFs in the i-th key process identified by the sei processing order SEI message is less than or equal to po_key_process_num_kmac_operations_idc[i] * 1000. po_key_process_num_kmac_operations_idc[i] equal to 0 indicates that the maximum number of multiply-accumulate operations of the NNPFs in the i-th key process identified by the sei processing order SEI message is unknown. The value of po_key_process_num_kmac_operations_idc[i] shall be in the range of 0 to 232 − 2, inclusive.
po_key_process_total_kilobyte_size[i] greater than 0 indicates a total size in kilobytes required to store the uncompressed parameters for the NNPFs in the i-th key process identified by the sei processing order SEI message. The total size in bits is a number equal to or greater than the sum of bits used to store each parameter. po_key_process_total_kilobyte_size[i] is the total size in bits divided by 8 000, rounded up. po_key_process_total_kilobyte_size[i] equal to 0 indicates that the total size required to store the parameters for the NNPFs in the i-th key process identified by the sei processing order SEI message is unknown. The value of po_key_process_total_kilobyte_size[i] shall be in the range of 0 to 232 − 2, inclusive.
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