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_____________________________
Abstract
This document is Draft 2 of the additional conformance testing specification for HEVC, for testing the coding features supported in the multiview extended and monochrome profiles (Rec. ITU T H.265 | ISO/IEC 23008-2)
Due to the size of the electronic attachments, the associated conformance test set data files are provided separately, at the following location:
ftp://ftp3.itu.int/jvet-site/bitstream_exchange/HEVCMultiview/under_test/ 
(user id: avguest, password: Avguest201007)
For ftp access, it is suggested to use FileZilla, for which the site manager feature should be used. In FileZilla, ftp encryption should be set to “Require implicit ftp over TLS” and minimum TLS level should be set to 1.0.
Alternatively, the same files are available by http at:
https://www.itu.int/wftp3/av-arch/jvet-site/bitstream_exchange/HEVCMultiview/under_test/











Draft changes to the specification text

6.6.14
In subclause 6.6.14, add subclauses as follows:
6.6.14.10	Test bitstream MVHEVCS_J
Specification: All the slices are coded as I, P or B slices. The base layer is coded to conform to Main 10 and the enhancement layer is coded to conform to Multiview Extended 10.
The number of layers is 2, the resolution is 1024x768 and the number of frames is 300.
Functional stage: Decoding of two views.
Purpose: To conform to the Multiview Extended 10 profile.

6.6.14.11	Test bitstream MVHEVCS_K
Specification: All the slices are coded as I, P or B slices. The base layer is coded to conform to Main 10 and the enhancement layer is coded to conform to Multiview Extended 10.
The number of layers is 2, the resolution is 1024x768 and the number of frames is 300.
Functional stage: Decoding of two views.
Purpose: To conform to the Multiview Extended 10 profile.

6.6.14.12	Test bitstream MVHEVCS_L
Specification: All the slices are coded as I, P or B slices. The base layer is coded to conform to Main profile and the enhancement layer is coded to conform to Multiview Extended profile.
The number of layers is 2, the resolution is 1024x768 and the number of frames is 300.
Functional stage: Decoding of two views.
Purpose: To conform to the Multiview Extended profile.

6.6.14.13	Test bitstream MVHEVCS_M
Specification: All the slices are coded as I, P or B slices. The base layer is coded to conform to Main profile and the enhancement layer is coded to conform to Multiview Extended profile.
The number of layers is 2, the resolution is 1024x768 and the number of frames is 300.
Functional stage: Decoding of two views.
Purpose: To conform to the Multiview Extended profile.

6.6.14.14	Test bitstream MVHEVCS_N
Specification: All the slices are coded as I, P or B slices. The base layer is coded to conform to Main 10 and the enhancement layer is coded to conform to Multiview Main 10.
The number of layers is 2, the resolution is 1024x768 and the number of frames is 300. 
Functional stage: Decoding of two views.
Purpose: To conform to the Multiview Main 10 profile.

6.6.14.15	Test bitstream MVHEVCS_O
Specification: The base layer is coded to conform to Main 10 and the enhancement layer is coded to conform to Multiview Main 10.
The number of layers is 2, the resolution is 1920x1088 and the number of frames is 300. 
Functional stage: Decoding of two views.
Purpose: To conform to the Multiview Main 10 profile.

6.6.14.16	Test bitstream MVHEVCS_P
Specification: All slices are coded as I, P or B slices. The first picture of each view is coded as an IDR picture. A Clean Random Access (CRA) picture occurs at the second intra period. Each picture contains only one slice. NumViews is equal to 2. NumDirectRefLayers of the non-base view is equal to 1. For each picture in the non-base view, inter-view prediction is enabled with both sample and motion prediction. The two views have the same spatial resolution. All NAL units are encapsulated into the byte stream format specified in Rec. ITU-T H.265 | ISO/IEC 23008-2.
The number of layers is 2, the chroma format is 4:2:0, the bit depth is 10 bits, the resolution is 1280x720 and the number of frames is 33.
Inter-layer prediction: L1 depends on L0 (sample and motion prediction)
The output layer sets are specified as follows:
- OLS_0 -	layer: 0, PTL idx: 1 (Main 10, Level 4), output_layer_flag: 1
- OLS_1 -	layer: 0, PTL idx: 1 (Main 10, Level 4), output_layer_flag: 1
		layer: 1, PTL idx: 2 (Multiview Extended 10, Level 4), output_layer_flag: 1
Functional stage: Decoding of two views with inter-view prediction (sample and motion), inter-prediction, and CRA refresh.
Purpose: To test two-view inter-view prediction with 10-bit content and CRA refresh type.

6.6.14.17	Test bitstream MVHEVCS_Q
Specification: All slices are coded as I, P or B slices. Only the first picture of each view is coded as an Instantaneous Decoding Refresh (IDR) picture. Each picture contains only one slice. NumViews is equal to 2. NumDirectRefLayers of the non-base view is equal to 0. The two views are coded independently as a simulcast with different bit depths (8 bits for layer 0 and 10 bits for layer 1). The two views have the same spatial resolution. All NAL units are encapsulated into the byte stream format specified in Rec. ITU-T H.265 | ISO/IEC 23008-2.
The number of layers is 2, the chroma format is 4:2:0, the bit depth is 8 bits for layer 0 and 10 bits for layer 1, the resolution is 1280x720 and the number of frames is 9.
Inter-layer prediction: None (simulcast with different bit depths)
The output layer sets are specified as follows:
- OLS_0 -	layer: 0, PTL idx: 1 (Main, Level 4), output_layer_flag: 1
- OLS_1 -	layer: 0, PTL idx: 1 (Main, Level 4), output_layer_flag: 1
		layer: 1, PTL idx: 2 (Main 10, Level 4), output_layer_flag: 1
Functional stage: Decoding of two views coded independently with different bit depths (simulcast).
Purpose: To test multiview simulcast with mixed bit depths.

6.6.14.18	Test bitstream MVHEVCS_R
Specification: All slices are coded as I, P or B slices. Only the first picture of each view is coded as an Instantaneous Decoding Refresh (IDR) picture. Each picture contains only one slice. NumViews is equal to 3. NumDirectRefLayers of view 1 is equal to 1 (depends on view 0). NumDirectRefLayers of view 2 is equal to 0 (coded independently at a different resolution). For each picture in view 1, inter-view prediction is enabled with both sample and motion prediction from view 0. View 2 is coded independently at a lower resolution. All NAL units are encapsulated into the byte stream format specified in Rec. ITU-T H.265 | ISO/IEC 23008-2.
The number of layers is 3, the chroma format is 4:2:0, the bit depth is 10 bits, the resolution is 1280x720 for layers 0 and 1 and 640x360 for layer 2, and the number of frames is 9.
Inter-layer prediction: L1 depends on L0 (sample and motion prediction); L2 independent (different resolution)
The output layer sets are specified as follows:
- OLS_0 -	layer: 0, PTL idx: 1 (Main 10, Level 4), output_layer_flag: 1
- OLS_1 -	layer: 0, PTL idx: 1 (Main 10, Level 4), output_layer_flag: 1
		layer: 1, PTL idx: 2 (Multiview Extended 10, Level 4), output_layer_flag: 1
- OLS_2 -	layer: 0, PTL idx: 1 (Main 10, Level 4), output_layer_flag: 1
		layer: 1, PTL idx: 2 (Multiview Extended 10, Level 4), output_layer_flag: 1
		layer: 2, PTL idx: 3 (Multiview Extended 10, Level 4), output_layer_flag: 1
Functional stage: Decoding of three views with partial inter-view prediction and asymmetric resolutions.
Purpose: To test three-view coding with mixed resolutions and partial inter-layer prediction.

6.6.14.19	Test bitstream MVHEVCS_S
Specification: All slices are coded as I, P or B slices. Only the first picture of each view is coded as an Instantaneous Decoding Refresh (IDR) picture. Each picture contains only one slice. NumViews is equal to 2. NumDirectRefLayers of the non-base view is equal to 1. For each picture in the non-base view, inter-view prediction is enabled with both sample and motion prediction. The two views have the same spatial resolution. All NAL units are encapsulated into the byte stream format specified in Rec. ITU-T H.265 | ISO/IEC 23008-2.
The number of layers is 2, the chroma format is 4:2:0, the bit depth is 10 bits, the resolution is 1280x720 and the number of frames is 9.
Inter-layer prediction: L1 depends on L0 (sample and motion prediction)
The output layer sets are specified as follows:
- OLS_0 -	layer: 0, PTL idx: 1 (Main 10, Level 4), output_layer_flag: 1
- OLS_1 -	layer: 0, PTL idx: 1 (Main 10, Level 4), output_layer_flag: 1
		layer: 1, PTL idx: 2 (Multiview Extended 10, Level 4), output_layer_flag: 1
Functional stage: Decoding of two views with inter-view prediction (sample and motion) and IDR refresh.
Purpose: To test two-view inter-view prediction with IDR refresh type.
Note: This bitstream uses IDR refresh only (9 frames). MVHEVCS_P uses both IDR and CRA refresh (33 frames) for the same configuration.

6.6.14.20	Test bitstream MVHEVCS_T
Specification: All slices are coded as I, P or B slices. Only the first picture is coded as an Instantaneous Decoding Refresh (IDR) picture. Each picture contains only one slice. The bitstream contains a base layer (layer 0) and an auxiliary depth layer (layer 1, AuxId = 2). The auxiliary layer is coded independently without inter-layer prediction. Both layers have the same spatial resolution and chroma format (4:2:0). All NAL units are encapsulated into the byte stream format specified in Rec. ITU-T H.265 | ISO/IEC 23008-2.
The number of layers is 2, the chroma format is 4:2:0, the bit depth is 8 bits, the resolution is 352x240 and the number of frames is 9.
Inter-layer prediction: None (auxiliary picture coded independently)
The output layer sets are specified as follows:
- OLS_0 -	layer: 0, PTL idx: 1 (Main, Level 4), output_layer_flag: 1
- OLS_1 -	layer: 0, PTL idx: 1 (Main, Level 4), output_layer_flag: 1
		layer: 1 (auxiliary depth), PTL idx: 2 (Multiview Extended, Level 4), output_layer_flag: 1
Functional stage: Decoding of a base picture with an auxiliary depth picture.
Purpose: To test auxiliary depth picture signaling (AuxId = 2) with 4:2:0 chroma format.

6.6.14.21	Test bitstream MVHEVCS_U
Specification: All slices are coded as I, P or B slices. Only the first picture is coded as an Instantaneous Decoding Refresh (IDR) picture. Each picture contains only one slice. The bitstream contains a base layer (layer 0) and an auxiliary layer with unspecified type (layer 1, AuxId = 129). The auxiliary layer is coded independently without inter-layer prediction. Both layers have the same spatial resolution and chroma format (4:2:0). All NAL units are encapsulated into the byte stream format specified in Rec. ITU-T H.265 | ISO/IEC 23008-2.
The number of layers is 2, the chroma format is 4:2:0, the bit depth is 8 bits, the resolution is 352x240 and the number of frames is 9.
Inter-layer prediction: None (auxiliary picture coded independently)
The output layer sets are specified as follows:
- OLS_0 -	layer: 0, PTL idx: 1 (Main, Level 4), output_layer_flag: 1
- OLS_1 -	layer: 0, PTL idx: 1 (Main, Level 4), output_layer_flag: 1
		layer: 1 (auxiliary unspecified), PTL idx: 2 (Multiview Extended, Level 4), output_layer_flag: 1
Functional stage: Decoding of a base picture with an auxiliary picture of unspecified type.
Purpose: To test auxiliary picture signaling with an unspecified AuxId value (AuxId = 129) with 4:2:0 chroma format.

6.6.14.22	Test bitstream MVHEVCS_V
Specification: All slices are coded as I, P or B slices. Only the first picture is coded as an Instantaneous Decoding Refresh (IDR) picture. Each picture contains only one slice. The bitstream contains a base layer (layer 0, 4:2:0) and a monochrome auxiliary depth layer (layer 1, 4:0:0, AuxId = 2). The auxiliary layer is coded independently without inter-layer prediction. Both layers have the same spatial resolution but different chroma formats. All NAL units are encapsulated into the byte stream format specified in Rec. ITU-T H.265 | ISO/IEC 23008-2.
The number of layers is 2, the chroma format is 4:2:0 for layer 0 and 4:0:0 for layer 1, the bit depth is 8 bits, the resolution is 352x240 and the number of frames is 9.
Inter-layer prediction: None (different chroma formats, coded independently)
The output layer sets are specified as follows:
- OLS_0 -	layer: 0, PTL idx: 1 (Main, Level 4), output_layer_flag: 1
- OLS_1 -	layer: 0, PTL idx: 1 (Main, Level 4), output_layer_flag: 1
		layer: 1 (auxiliary depth), PTL idx: 2 (Multiview Monochrome, Level 4), output_layer_flag: 1
Functional stage: Decoding of a 4:2:0 base picture with a monochrome auxiliary depth picture.
Purpose: To test mixed chroma format coding (4:2:0 base with 4:0:0 auxiliary depth).

6.6.14.23	Test bitstream MVHEVCS_W
Specification: All slices are coded as I, P or B slices. Only the first picture is coded as an Instantaneous Decoding Refresh (IDR) picture. Each picture contains only one slice. The bitstream contains a base layer (layer 0, 4:2:0) and a monochrome auxiliary layer with unspecified type (layer 1, 4:0:0, AuxId = 129). The auxiliary layer is coded independently without inter-layer prediction. Both layers have the same spatial resolution but different chroma formats. All NAL units are encapsulated into the byte stream format specified in Rec. ITU-T H.265 | ISO/IEC 23008-2.
The number of layers is 2, the chroma format is 4:2:0 for layer 0 and 4:0:0 for layer 1, the bit depth is 8 bits, the resolution is 352x240 and the number of frames is 9.
Inter-layer prediction: None (different chroma formats, coded independently)
The output layer sets are specified as follows:
- OLS_0 -	layer: 0, PTL idx: 1 (Main, Level 4), output_layer_flag: 1
- OLS_1 -	layer: 0, PTL idx: 1 (Main, Level 4), output_layer_flag: 1
		layer: 1 (auxiliary unspecified), PTL idx: 2 (Multiview Monochrome, Level 4), output_layer_flag: 1
Functional stage: Decoding of a 4:2:0 base picture with a monochrome auxiliary picture of unspecified type.
Purpose: To test mixed chroma format coding (4:2:0 base with 4:0:0 auxiliary, unspecified AuxId = 129).

6.6.14.24	Test bitstream MVHEVCS_X
Specification: All slices are coded as I, P or B slices. Only the first picture is coded as an Instantaneous Decoding Refresh (IDR) picture. Each picture contains only one slice. The bitstream contains a monochrome base layer (layer 0, 4:0:0) and a monochrome auxiliary depth layer (layer 1, 4:0:0, AuxId = 2). The auxiliary layer is coded independently without inter-layer prediction. Both layers have the same spatial resolution and chroma format. All NAL units are encapsulated into the byte stream format specified in Rec. ITU-T H.265 | ISO/IEC 23008-2.
The number of layers is 2, the chroma format is 4:0:0 (monochrome), the bit depth is 8 bits, the resolution is 352x240 and the number of frames is 9.
Inter-layer prediction: None (auxiliary picture coded independently)
The output layer sets are specified as follows:
- OLS_0 -	layer: 0, PTL idx: 1 (Monochrome, Level 4), output_layer_flag: 1
- OLS_1 -	layer: 0, PTL idx: 1 (Monochrome, Level 4), output_layer_flag: 1
		layer: 1 (auxiliary depth), PTL idx: 2 (Multiview Monochrome, Level 4), output_layer_flag: 1
Functional stage: Decoding of two monochrome layers (base and auxiliary depth).
Purpose: To test all-monochrome multilayer coding with auxiliary depth (AuxId = 2).

6.6.14.25	Test bitstream MVHEVCS_Y
Specification: All slices are coded as I, P or B slices. Only the first picture is coded as an Instantaneous Decoding Refresh (IDR) picture. Each picture contains only one slice. The bitstream contains a monochrome base layer (layer 0, 4:0:0) and a monochrome auxiliary layer with unspecified type (layer 1, 4:0:0, AuxId = 129). The auxiliary layer is coded independently without inter-layer prediction. Both layers have the same spatial resolution and chroma format. All NAL units are encapsulated into the byte stream format specified in Rec. ITU-T H.265 | ISO/IEC 23008-2.
The number of layers is 2, the chroma format is 4:0:0 (monochrome), the bit depth is 8 bits, the resolution is 352x240 and the number of frames is 9.
Inter-layer prediction: None (auxiliary picture coded independently)
The output layer sets are specified as follows:
- OLS_0 -	layer: 0, PTL idx: 1 (Monochrome, Level 4), output_layer_flag: 1
- OLS_1 -	layer: 0, PTL idx: 1 (Monochrome, Level 4), output_layer_flag: 1
		layer: 1 (auxiliary unspecified), PTL idx: 2 (Multiview Monochrome, Level 4), output_layer_flag: 1
Functional stage: Decoding of two monochrome layers (base and auxiliary with unspecified type).
Purpose: To test all-monochrome multilayer coding with unspecified auxiliary type (AuxId = 129).

6.7
In subclause 6.7 (Normative conformance test suites for Rec. ITU-T H.265 | ISO/IEC 23008-2), add subclauses as follows:
6.7.8 Bitstreams for Multiview Main 10, Multiview Extended, Multiview Extended 10, and Multiview Monochrome profiles

Legend:
X – Bitstream that a decoder conforming to the Main tier needs to decode for static and dynamic test
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	Base layer profile
	
	

	Categories
	Subcategory
	Bitstream
	File name
	Main
	Main 10
	Main Still Picture
	Main tier
	Level
	Frame rate (Frames/sec)

	Prediction Structure (2-view)
	Inter-view prediction
	MVHEVCS_N
	MVHEVCS_N_APPLE_1
	
	X
	
	
	4
	30

	
	Inter-view prediction
	MVHEVCS_O
	MVHEVCS_O_APPLE_1
	
	X
	
	
	4
	30



	Table 9 – Bitstreams for Multiview Extended profile

	
	
	
	
	Base layer profile
	
	

	Categories
	Subcategory
	Bitstream
	File name
	Main
	Main 10
	Main Still Picture
	Main tier
	Level
	Frame rate (Frames/sec)

	Prediction Structure (2-view)
	Inter-view prediction
	MVHEVCS_L
	MVHEVCS_L_Bytedance_2
	X
	
	
	
	4
	30

	
	Inter-view prediction
	MVHEVCS_M
	MVHEVCS_M_Bytedance_2
	X
	
	
	
	4
	30

	Auxiliary Picture (4:2:0)
	Auxiliary depth (AuxId = 2)
	MVHEVCS_T
	MVHEVCS_T_APPLE_1
	X
	
	
	X
	4 and higher
	30

	
	Auxiliary unspecified (AuxId = 129)
	MVHEVCS_U
	MVHEVCS_U_APPLE_1
	X
	
	
	X
	4 and higher
	30



	Table 10 – Bitstreams for Multiview Extended 10 profile

	
	
	
	
	Base layer profile
	
	

	Categories
	Subcategory
	Bitstream
	File name
	Main
	Main 10
	Main Still Picture
	Main tier
	Level
	Frame rate (Frames/sec)

	Prediction Structure (2-view) 
	Inter-view prediction
	MVHEVCS_J
	MVHEVCS_J_APPLE_2
	
	X
	
	
	4

	30

	
	Inter-view prediction
	MVHEVCS_K
	MVHEVCS_K_APPLE_2
	
	X
	
	
	4

	30

	Prediction Structure (2-view)
	Inter-view prediction with CRA
	MVHEVCS_P
	MVHEVCS_P_APPLE_1
	
	X
	
	X
	4 and higher
	60

	
	Simulcast with mixed bit depth
	MVHEVCS_Q
	MVHEVCS_Q_APPLE_1
	X
	
	
	X
	4 and higher
	60

	Prediction Structure (3-view)
	Partial inter-view prediction with asymmetric resolutions
	MVHEVCS_R
	MVHEVCS_R_APPLE_1
	
	X
	
	X
	4 and higher
	60

	
	Inter-view prediction with IDR refresh
	MVHEVCS_S
	MVHEVCS_S_APPLE_1
	
	X
	
	X
	4 and higher
	60




	Table 11 – Bitstreams for Multiview Monochrome profile

	
	
	
	
	Base layer profile
	
	

	Categories
	Subcategory
	Bitstream
	File name
	Main
	Monochrome
	Main Still Picture
	Main tier
	Level
	Frame rate (Frames/sec)

	Mixed Chroma (4:2:0 + 4:0:0)
	Auxiliary depth (AuxId = 2)
	MVHEVCS_V
	MVHEVCS_V_APPLE_1
	X
	
	
	X
	4 and higher
	30

	
	Auxiliary unspecified (AuxId = 129)
	MVHEVCS_W
	MVHEVCS_W_APPLE_1
	X
	
	
	X
	4 and higher
	30

	All Monochrome (4:0:0 + 4:0:0)
	Auxiliary depth (AuxId = 2)
	MVHEVCS_X
	MVHEVCS_X_APPLE_1
	
	X
	
	X
	4 and higher
	30

	
	Auxiliary unspecified (AuxId = 129)
	MVHEVCS_Y
	MVHEVCS_Y_APPLE_1
	
	X
	
	X
	4 and higher
	30
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