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Abstract
This contribution proposes miscellaneous modifications that are asserted to provide improvement to some aspects of SEIs in VSEI v4 draft. The proposed modifications are as follows:
(Related to SPTI SEI message)
1. Disallow spti_source_type to simultaneously indicate slow motion and sped-up motion.
2. Disallow spti_source_type to simultaneously indicate still image / freeze frame and the other timing relationships.
3. Allow the value of spti_num_units_in_elemental_interval equal 0.
4. Clarify what it means when spti_source_type is not present.
(Related to OMI SEI message)
5. Specify the value range of omi_mask_id_length_minus1.
6. Clarify the value range of omi_mask_sample_value_length_minus8.
7. Change the location of omi_aux_sample_value[ i ][ j ].
8. Change the syntax element omi_num_aux_pic_layer to omi_num_aux_pic_layer_minus1 and specify the value range.
9. Disallow an OMI SEI message to contain no update of object masks
(Related to TDI SEI message)
10. Disallow two or more text descriptions to have the same language.
Disallow spti_source_type to simultaneously indicate slow motion and sped-up motion
Problem statement
The semantics of spti_source_type in SPTI SEI message includes a constraint that disallows to simultaneously indicate high-speed imaging and time-lapse imaging, but it is mute on indicating slow motion and sped-up motion at the same time. These types (i.e., slow motion and sped-up motion) are logically contradictory (i.e. The temporal distance between source pictures cannot be less than, at the same time, greater than the temporal distance between decoded output pictures.) and may cause confusion in implementation if they are both indicated at in the same SPTI SEI message.
Proposal
Option 1: Add a constraint
Semantics:
…
spti_source_type indicates the timing relationship between source pictures and corresponding decoded output pictures as specified in Table X, where ( spti_source_type & bitMask ) not equal to 0 indicates that the timing relationship has the interpretation associated with the bitMask value in Table X. When spti_source_type is greater than 0 and ( spti_source_type & bitMask ) is equal to 0, the interpretation associated with the bitMask value is not applicable to the SPTI SEI message. When spti_source_type is equal to 0, the timing relationship may be specified by the application.
The value of spti_source_type shall be in the range of 0 to 127, inclusive, in bitstreams conforming to this edition of this document. Values of 128 to 255, inclusive, for spti_source_type 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 SPTI SEI messages with spti_source_type in the range of 128 to 255, inclusive.

Table X – Interpretation of spti_source_type
	bitMask
	Interpretation

	0x01
	Slow motion: The absolute value of the temporal distance between consecutive source pictures is likely to be less than the temporal distance between corresponding decoded output pictures.

	0x02
	Sped-up motion: The absolute value of the temporal distance between consecutive source pictures is likely to be greater than the temporal distance between corresponding decoded output pictures.

	0x04
	High-speed imaging: The absolute value of the temporal distance between consecutive source pictures is likely to be less than 1/120 seconds.

	0x08
	Time-lapse imaging: The temporal distance between source pictures is likely to be greater than 1.001/24 seconds.

	0x10
	Temporal reversal: The absolute value of the temporal distance between consecutive source pictures is indicated to be negative (i.e., decoded pictures are output in reverse temporal order relative to the timing of the corresponding source pictures).

	0x20
	Still image / freeze frame: The temporal distance between source pictures is likely to be 0 (i.e., two or more decoded pictures are likely to represent the same source picture).

	0x40
	Sporadic or event-driven: The temporal distance between source pictures is likely to be non-constant.


The value of ( spti_source_type & 0x01 ) & ( spti_source_type & 0x02 ) shall be zero (i.e., spti_source_type shall not simultaneously indicate slow motion and sped-up motion). The value of ( spti_source_type & 0x04 ) & ( spti_source_type & 0x08 ) shall be zero (i.e., spti_source_type shall not simultaneously indicate high-speed imaging and time-lapse imaging).
…
Option 2: Modify syntax to allocate one bit for the timing relationships of conflicting properties
Syntax:
	source_picture_timing_info( payloadSize ) {
	Descriptor

		spti_cancel_flag
	u(1)

		if( !spti_cancel_flag ) {
	

			spti_persistence_flag
	u(1)

			spti_source_timing_equals_output_timing_flag
	u(1)

			if( !spti_source_timing_equals_output_timing_flag ) {
	

				spti_source_type_present_flag
	u(1)

				if( spti_source_type_present_flag ) {
	

					spti_source_type
	u(16)

					if( SptiSlowSpedUpMotionFlag )
	

						spti_slow_motion_flag
	u(1)

					if( SptiHighSpeedTimeLapsImagingFlag )
	

						spti_high_speed_imaging_flag
	u(1)

				}
	

				spti_time_scale
	u(32)

				spti_num_units_in_elemental_interval
	u(32)

				if( spti_persistence_flag )
	

					spti_max_sublayers_minus_1
	u(3)

				for( i = 0; i  <=  spti_max_sublayers_minus1; i++ ) {
	

					spti_sublayer_interval_scale_factor[ i ]
	ue(v)

					spti_sublayer_synthesized_picture_flag[ i ]
	u(1)

				}
	

			}
	

		}
	

	}
	


Semantics:
spti_source_type indicates the timing relationship between source pictures and corresponding decoded output pictures as specified in Table X, where ( spti_source_type & bitMask ) not equal to 0 indicates that the timing relationship has the interpretation associated with the bitMask value in Table X. When spti_source_type is greater than 0 and ( spti_source_type & bitMask ) is equal to 0, the interpretation associated with the bitMask value is not applicable to the SPTI SEI message. When spti_source_type is equal to 0, the timing relationship may be specified by the application.
The value of spti_source_type shall be in the range of 0 to 12731, inclusive, in bitstreams conforming to this edition of this document. Values of 12832 to 255, inclusive, for spti_source_type 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 SPTI SEI messages with spti_source_type in the range of 12832 to 255, inclusive.

Table X – Interpretation of spti_source_type
	bitMask
	Interpretation

	0x01
	Slow / sped-up motion: The absolute value of the temporal distance between consecutive source pictures is likely to be less than (when spti_slow_motion_flag equal to 1) or greater than (when spti_slow_motion_flag equal to 0) the temporal distance between corresponding decoded output pictures.

	0x02
	Sped-up motion: The absolute value of the temporal distance between consecutive source pictures is likely to be greater than the temporal distance between corresponding decoded output pictures.

	0x040x02
	High-speed / time-lapse imaging: The absolute value of the temporal distance between consecutive source pictures is likely to be less than 1/120 seconds (when spti_high_speed_imaging_flag equal to 1) or greater than 1.001/24 seconds (when spti_high_speed_imaging_flag equal to 0).

	0x08
	Time-lapse imaging: The temporal distance between source pictures is likely to be greater than 1.001/24 seconds.

	0x100x04
	Temporal reversal: The absolute value of the temporal distance between consecutive source pictures is indicated to be negative (i.e., decoded pictures are output in reverse temporal order relative to the timing of the corresponding source pictures).

	0x200x08
	Still image / freeze frame: The temporal distance between source pictures is likely to be 0 (i.e., two or more decoded pictures are likely to represent the same source picture).

	0x400x10
	Sporadic or event-driven: The temporal distance between source pictures is likely to be non-constant.


The value of ( spti_source_type & 0x04 ) & ( spti_source_type & 0x08 ) shall be zero (i.e., spti_source_type shall not simultaneously indicate high-speed imaging and time-lapse imaging).
The variables SptiSlowSpedUpMotionFlag and SptiHighSpeedTimeLapsImagingFlag specifying whether spti_source_type indicates the timing relationship to include slow / sped-up motion and high-speed / time-lapse imaging, respectively, are derived as follows:
SptiSlowSpedUpMotionFlag = ( ( spti_source_type & 0x01 ) > 0 ) ? 1 : 0	(xx)
SptiHighSpeedTimeLapsImagingFlag = ( ( spti_source_type & 0x02 ) > 0 ) ? 1 : 0
spti_slow_motion_flag equal to 1 indicates the timing relationship betweeen source picture and corresponding decoded output picutre is slow motion. spti_slow_motion_flag equal to 0 indicates the timing relationship betweeen source picture and corresponding decoded output picutre is sped-up motion.
spti_high_speed_imaging_flag equal to 1 indicates the timing relationship betweeen source picture and corresponding decoded output picutre is high-speed imaging. spti_slow_motion_flag equal to 0 indicates the timing relationship betweeen source picture and corresponding decoded output picutre is time-lapse imaging.
…
Disallow spti_source_type to simultaneously indicate still image / freeze frame and the other timing relationships
Problem statement
The current semantics of spti_source_type in SPTI SEI message is mute on indicating still image / freeze frame and the other timing relationships at the same time. When still image / freeze frame source type is indicated in an SPTI SEI message, it is asserted that it is logically contradictory to also have indication of other types (e.g., the case of time-lapse imaging, at the same time, still image / freeze cannot exist.), if not meaningless (e.g., The case of high-speed imaging, at the same time, still image / freeze can exist, but it is identical to the case of just still image / freeze.).
Proposal
We propose to add a constraint that disallows still image / freeze frame to be mixed with other source type in the same SPTI SEI message.
Semantics:
…
spti_source_type indicates the timing relationship between source pictures and corresponding decoded output pictures as specified in Table X, where ( spti_source_type & bitMask ) not equal to 0 indicates that the timing relationship has the interpretation associated with the bitMask value in Table X. When spti_source_type is greater than 0 and ( spti_source_type & bitMask ) is equal to 0, the interpretation associated with the bitMask value is not applicable to the SPTI SEI message. When spti_source_type is equal to 0, the timing relationship may be specified by the application.

Table X – Interpretation of spti_source_type
	bitMask
	Interpretation

	0x01
	Slow motion: The absolute value of the temporal distance between consecutive source pictures is likely to be less than the temporal distance between corresponding decoded output pictures.

	0x02
	Sped-up motion: The absolute value of the temporal distance between consecutive source pictures is likely to be greater than the temporal distance between corresponding decoded output pictures.

	0x04
	High-speed imaging: The absolute value of the temporal distance between consecutive source pictures is likely to be less than 1/120 seconds.

	0x08
	Time-lapse imaging: The temporal distance between source pictures is likely to be greater than 1.001/24 seconds.

	0x10
	Temporal reversal: The absolute value of the temporal distance between consecutive source pictures is indicated to be negative (i.e., decoded pictures are output in reverse temporal order relative to the timing of the corresponding source pictures).

	0x20
	Still image / freeze frame: The temporal distance between source pictures is likely to be 0 (i.e., two or more decoded pictures are likely to represent the same source picture).

	0x40
	Sporadic or event-driven: The temporal distance between source pictures is likely to be non-constant.


The value of ( spti_source_type & 0x04 ) & ( spti_source_type & 0x08 ) shall be zero (i.e., spti_source_type shall not simultaneously indicate high-speed imaging and time-lapse imaging). The value of ( spti_source_type & 0x20 ) & ( spti_source_type & 0x5F ) shall be zero (i.e., spti_source_type shall exclusively indicate still image / freeze frame).
…
Allow the value of spti_num_units_in_elemental_interval equal 0
Problem statement
The current semantics spti_num_units_in_elemental_interval in SPTI SEI message includes a constraint that disallows the value of spti_num_units_in_elemental_interval to be equal to 0. It is asserted that such constraint causes problem when the source type includes still image / freeze frame type.
Proposal
We propose to remove the constraint that disallow the value of spti_num_units_in_elemental_interval to be equal to 0.
Semantics:
…
spti_num_units_in_elemental_interval specifies the number of time units of a clock operating at the frequency spti_time_scale Hz that corresponds to the indicated elemental source picture interval of consecutive pictures in output order in the CLVS. The value of spti_num_units_in_elemental_interval shall not be equal to 0.
The indicated elemental source picture interval, also to be denoted by the variable ElementalSourcePictureInterval, in units of seconds, is equal to the quotient of spti_num_units_in_elemental_interval divided by spti_time_scale. For example, to represent an elemental source picture interval equal to 0.04 seconds, spti_time_scale may be equal to 27 000 000 and spti_num_units_in_elemental_interval may be equal to 1 080 000.
NOTE 1 – The method of indicating the elemental source picture interval is similar to that used for the timing and HRD parameters syntax used in several video coding standards such as Rec. ITU-T H.266 | ISO/IEC 23090-3, with spti_time_scale being similar to that syntax’s time_scale and spti_num_units_in_elemental_interval being similar to that syntax’s num_units_in_tick, and thus the variable ElementalSourcePictureInterval being similar to the variable ClockTick in Rec. ITU-T H.266 | ISO/IEC 23090-3.
…
Clarify what it means when spti_source_type is not present
Problem statement
In the current design of SPTI SEI message, the presence of this syntax element spti_source_type is gated by a flag called spti_source_type_present_flag. Note that when spti_source_type_present_flag is equal to 0, only spti_source_type is not present while signalling of timing information may still be present. In this case, it is unclear what the type of those source timing information is.
When spti_source_type is not present, the source timing type can be either unknown or defined by application.
Proposal
Option 1: The value is inferred to be equal to 0
Semantics:
…
spti_source_type_present_flag equal to 1 indicates the syntax element spti_source_type is present in the SEI message. spti_source_type_present_flag equal to 0 indicates the syntax element spti_source_type is not present in the SEI message.
spti_source_type indicates the timing relationship between source pictures and corresponding decoded output pictures as specified in Table X, where ( spti_source_type & bitMask ) not equal to 0 indicates that the timing relationship has the interpretation associated with the bitMask value in Table X. When spti_source_type is greater than 0 and ( spti_source_type & bitMask ) is equal to 0, the interpretation associated with the bitMask value is not applicable to the SPTI SEI message. When spti_source_type is equal to 0, the timing relationship may be specified by the application. When spti_source_type_present_flag is equal to 0, the value of spti_source_type is inferred to be equal to 0.
The value of spti_source_type shall be in the range of 0 to 127, inclusive, in bitstreams conforming to this edition of this document. Values of 128 to 255, inclusive, for spti_source_type 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 SPTI SEI messages with spti_source_type in the range of 128 to 255, inclusive.
…
Option 2: The timing relationship is unknown
Semantics:
…
spti_source_type indicates the timing relationship between source pictures and corresponding decoded output pictures as specified in Table X, where ( spti_source_type & bitMask ) not equal to 0 indicates that the timing relationship has the interpretation associated with the bitMask value in Table X. When spti_source_type is greater than 0 and ( spti_source_type & bitMask ) is equal to 0, the interpretation associated with the bitMask value is not applicable to the SPTI SEI message. When spti_source_type is equal to 0, the timing relationship may be specified by the application. When spti_source_type_present_flag is equal to 0, the timing relationship is unknown.
The value of spti_source_type shall be in the range of 0 to 127, inclusive, in bitstreams conforming to this edition of this document. Values of 128 to 255, inclusive, for spti_source_type 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 SPTI SEI messages with spti_source_type in the range of 128 to 255, inclusive.
…
Specify the value range for omi_mask_id_length_minus1
Problem statement
The current semantics of OMI SEI message does not specify the range of omi_mask_id_length_minus1, even though the syntax element is coded with variable length coding.
Proposal
We propose to specify the missing value range.
Semantics:
…
[bookmark: _Hlk170403039]omi_mask_id_length_minus1 plus 1 specifies the length, in bits, of omi_mask_id[ i ][ j ] syntax elements. The value of spti_source_type shall be in the range of 0 to 15, inclusive.
…
Clarify the value range for omi_mask_sample_value_length_minus8
Problem statement
The current semantics of OMI SEI message is asserted to be unclear in regard to the value range for syntax element omi_mask_sample_value_length_minus8. It is currently specified that the value range is from 0 to 8, but it is not clear if 8 can be a valid value or not..
Proposal
We propose to modify the semantics such that value 8 in included in the range value of the syntax element.
Semantics:
…
omi_mask_sample_value_length_minus8 plus 8 specifies the length, in bits, of omi_aux_sample_value[ i ][ j ] syntax elements. The value of omi_mask_sample_value_length_minus8 shall be in the range of 0 to 8, inclusive.
…
Change the location of omi_aux_sample_value[ i ][ j ]
Problem statement
The current location of omi_aux_sample_value[ i ][ j ] in OMI SEI message causes unnecessary signaling of this information when the object mask information is canceled (i.e. omi_mask_cancel[ i ][ j ] is equal to 1). In our understanding, when the particular object mask is cancelled, there is no need to signal its sample value.
Proposal
We propose to move the signalling of omi_aux_sample_value[ i ][ j ] to be after the condition check of the value omi_mask_cancel[ i ][ j ].
Syntax:
	object_mask_info( payloadSize ) {
	Descriptor

	…

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

				omi_mask_pic_update_flag[ i ]
	f(1)

				if( omi_mask_pic_update_flag[ i ] ) {
	

					omi_num_mask_in_pic_update[ i ]
	ue(v)

					for( j = 0; j < omi_num_mask_in_pic_update[ i ]; j++ ) {
	

						omi_mask_id[ i ][ j ]
	u(v)

						omi_aux_sample_value[ i ][ j ]
	u(v)

	[bookmark: _Hlk170912235]					omi_mask_cancel[ i ][ j ]
	u(1)

						if( !omi_mask_cancel[ i ][ j ] ) {
	

	[bookmark: _Hlk170404881]						omi_aux_sample_value[ i ][ j ]
	u(v)

							omi_mask_bounding_box_present_flag[ i ][ j ]
	u(1)

							if( omi_mask_bounding_box_present_flag[ i ][ j ] ) {
	

								omi_mask_top[ i ][ j ]
	u(16)

								omi_mask_left[ i ][ j ]
	u(16)

								omi_mask_width[ i ][ j ]
	u(16)

								omi_mask_height[ i ][ j ]
	u(16)

							}
	

							if( omi_mask_confidence_info_present_flag )
	

								omi_mask_confidence[ i ][ j ]
	u(v)

							if( omi_mask_depth_info_present_flag )
	

								omi_mask_depth[ i ][ j ]
	u(v)

							while( !byte_aligned( ) )
	

								omi_bit_equal_to_zero
	f(1)

							if( omi_mask_label_info_present_flag )
	

								omi_mask_label[ i ][ j ]
	st(v)

						}
	

					}
	

				}
	

		}
	

		}
	

	}
	


Change the syntax element omi_num_aux_pic_layer to omi_num_aux_pic_layer_minus1 and specify the value range
Problem statement
The current semantics of OMI SEI message does not specify the value range of omi_num_aux_pic_layer, even though it has a variable length. Moreover, the value equal to 0 of omi_num_aux_pic_layer is not needed since the value is always greater than 0. 
Proposal
We propose to change the name of the syntax element from omi_num_aux_pic_layer to omi_num_aux_pic_layer_minus1. Additionally, value range of this syntax element is also specified to be from 0 to 255, inclusive.
Syntax:
	object_mask_info( payloadSize ) {
	Descriptor

		omi_cancel_flag
	u(1)

		if( !omi_cancel_flag ) {
	

			omi_persistence_flag
	u(1)

			omi_num_aux_pic_layer_minus1
	ue(v)

			…
	

			for( i = 0; i <= omi_num_aux_pic_layer_minus1; i++ ) {
	

				omi_mask_pic_update_flag[ i ]
	f(1)

				if( omi_mask_pic_update_flag[ i ] ) {
	

					omi_num_mask_in_pic_update[ i ]
	ue(v)

					for( j = 0; j < omi_num_mask_in_pic_update[ i ]; j++ ) {
	

						omi_mask_id[ i ][ j ]
	u(v)

						omi_aux_sample_value[ i ][ j ]
	u(v)

						omi_mask_cancel[ i ][ j ]
	u(1)

						if( !omi_mask_cancel[ i ][ j ] ) {
	

							omi_mask_bounding_box_present_flag[ i ][ j ]
	u(1)

							if( omi_mask_bounding_box_present_flag[ i ][ j ] ) {
	

								omi_mask_top[ i ][ j ]
	u(16)

								omi_mask_left[ i ][ j ]
	u(16)

								omi_mask_width[ i ][ j ]
	u(16)

								omi_mask_height[ i ][ j ]
	u(16)

							}
	

							if( omi_mask_confidence_info_present_flag )
	

								omi_mask_confidence[ i ][ j ]
	u(v)

							if( omi_mask_depth_info_present_flag )
	

								omi_mask_depth[ i ][ j ]
	u(v)

							while( !byte_aligned( ) )
	

								omi_bit_equal_to_zero
	f(1)

							if( omi_mask_label_info_present_flag )
	

								omi_mask_label[ i ][ j ]
	st(v)

						}
	

					}
	


Semantics:
…
omi_num_aux_pic_layer_minus1 plus 1 indicates the number of auxiliary picture layers associated with the current primary picture layer. It is a requirement of bitstream conformance that the value of omi_num_aux_pic_layer shall be equal to numAuxLayer where the variable numAuxLayeris derived as follows.
Let omiPrimaryLayerId be the value of nuh_layer_id of the NAL unit that contains the SEI message.
numAuxLayer = 0;
for( i = 0; i <= sdi_max_layers_minus1; i++ )
	if( sdi_aux_id[ i ] = = AUX_OBJECT_MASK )
		for( j = 0; j <= sdi_num_associated_primary_layers_minus1[ i ]; j++ )			(xx)
			if( sdi_layer_id[ sdi_associated_primary_layer_idx[ i ][ j ] ]  = =  omiPrimaryLayerId )
				numAuxLayer++;
The value of omi_num_aux_pic_layer_minus1 shall be in the range of 0 to 255.
…
Disallow an OMI SEI message to contain no update of object masks
Problem statement
The current design of OMI SEI message allows the case where an OMI SEI contains no detail information of any object mask from any of auxiliary layers (i.e., the value of omi_mask_pic_update_flag[ i ] are all equal to 0). This is a logical contradiction and can cause unnecessary use of bits.
Proposal
We propose to add a constraint to avoid the case where no update of any associated object mask auxiliary layers.
Semantics:
…
omi_mask_pic_update_flag[ i ] equal to 1 indicates the object mask information of the object mask picture in the i-th auxiliary picture layer associated with the current primary picture layer may be updated. omi_mask_pic_update_flag[ i ] equal to 0 indicates there is no change to the mask information of the object mask picture in the i-th auxiliary picture layer associated with the current primary picture layer. When omi_mask_pic_update_flag[ i ] is equal to 0, the persistence mechanism is used, that is the object mask information is inherited from the last OMI SEI message present in the same layer in decoding order which signals the mask information of the object mask picture in the i-th auxiliary picture layer associated with the current primary picture layer.
It is constrained that there shall be at least one value of i in the range from 0 to omi_num_aux_pic_layer − 1, inclusive, such that the value of omi_mask_pic_update_flag[ i ] is equal to 1.
…
Disallow two or more text descriptions to have the same language
Problem statement
Text description information (TDI) SEI message was proposed and adopted into the VSEI v4 draft in the 34th JVET meeting. The design of TDI SEI message includes signalling of the purpose of the text description (i.e., txt_descr_purpose) and a list of language types and the text description strings. In such design, it is clear that one TDI SEI message contains only text description of one purpose (e.g., copyrights information, AI marking, general purpose text, content advisory rating, etc) but it can be expressed in multiple different languages. However, there is no constraint about the list of text languages and text description strings.
The lack of further description / constraint for the signalling of text languages and text description strings allows the SEI to be almost free form. It is asserted that it is possible that two or more of different text description string are present in the SEI message with the same language. This would not be a good design as it may give unnecessary burden to decoder as it is difficult to handle such cases without knowing how many different descriptions may be present. One example of the difficulties is that in such case, decoder that is interested in text string in a particular language needs to check all the text description strings in a TDI SEI message to ensure that it does not miss any text description string expressed in the language it is interested in.
It would be a better design to ensure that all text descriptions in the list are the same string that are expressed in different language. 
Proposal
Semantics:
…
txt_num_strings_minus1 plus 1 indicates the number of entries for txt_descr_string_lang[ i ] and txt_descr_string[ i ] that follow.
txt_descr_string_lang[ i ] specifies the language of the txt_descr_string[ i ]. The language of the txt_descr_string[ i ] shall be given by a language tag as defined by IETF RFC 5646. The length of txt_descr_string_lang[ i ] shall be in the range of 0 to 49, inclusive. txt_descr_string_lang[ m ] shall not be equal to txt_descr_string_lang[ n ] when m is not equal to n.
…
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