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Abstract
This document provides a comprehensive and consolidated reference for the profile, tier, and level signalling mechanisms in Rec. ITU-T H.265 | ISO/IEC 23008-2 High Efficiency Video Coding (HEVC). The definitions and characteristics of the numerous HEVC profiles are distributed across multiple annexes and clauses of the specification, requiring significant effort from implementers to interpret correctly. This contribution consolidates this scattered information into a single, accessible guide. It covers the profile identification mechanism, constraint flag signalling, per-profile characteristics, backward compatibility requirements, and the distinct constraint scoping rules for multi-layer profiles, with the goal of reducing implementation ambiguity and providing a clear reference for the HEVC community.
A significant portion of the data presented in the tables within this document was extracted and cross-referenced from the ITU-T H.265 specification (01/2026) with the assistance of Google's Gemini 2.5 Pro large language model.
Introduction
Since its initial publication, the number of profiles in the High Efficiency Video Coding (HEVC) standard [1] has grown substantially. Successive extensions have introduced profile families for Format Range Extensions (RExt), Screen Content Coding (SCC), High Throughput (HT), and multi-layer applications such as Multiview (MV-HEVC), Scalable (SHVC), and 3D (3D-HEVC) video coding.
Each of these extensions introduced new general_profile_idc values, complex constraint flag interpretations, and specific backward compatibility chains. The multi-layer annexes further introduced distinct constraint scoping rules that determine whether a profile’s requirements apply to all layers in an Output Layer Set (OLS) or are narrowly scoped to a specific layer and its direct reference layers.
In practice, this fragmentation of information creates a significant barrier for implementers. Determining the complete set of characteristics for a given profile requires cross-referencing information from the main body of the specification and multiple annexes. For example, to correctly implement the Multiview Extended profile, an engineer must synthesize information from the profile_tier_level() syntax in clause 7.3.3, the constraint flag semantics in Table G.2, the backward compatibility list in Table F.3, and the unique constraint scoping rules in clause G.11.1.2. The complexity is increased by profiles that use dedicated general_profile_idc values (e.g. 12, 13, 14) not explicitly listed in the main syntax conditions, which may necessitate setting the general_profile_compatibility_flag to ensure proper parsing of constraint flags.
With the renewed industry interest in multi-layer video, particularly with the deployment of MV-HEVC for spatial video applications, a clear and consolidated reference is more critical than ever. This document aims to provide such a reference, complementing the normative specification text by organizing the HEVC profile signalling information into a single, accessible guide. We believe that if this document was published somewhere by ISO and/or the ITU-T, it could help implementers in better understand the capabilities of HEVC and select the appropriate profiles for their applications.
It should be highlighted that given that this document was partially generated using AI models, any action by the JVET committee should likely account for  ISO’s guidance on use of artificial intelligence (AI) for ISO committees [2].
Profile Identification Mechanism
HEVC profiles are indicated through the profile_tier_level() syntax structure (in clause 7.3.3 of the specification). Each profile is identified by a combination of several syntax elements, such as:
· general_profile_idc (5 bits): 
This is the primary profile identifier, but can also be used to identify a family of profiles.
· The general_profile_compatibility_flag binary array.  This array consists of 32 elements: 
This array indicates which profiles the bitstream is also compatible with. This is determined by examining the positions in the array that are equal to 1.
· Several constraint flags consuming up to 48 bits: 
Such flags can differentiate sub-profiles within the same general_profile_idc family. These are present only when general_profile_idc or general_profile_compatibility_flag[j] matches values 4–11 (9 constraint flags), values 5/9/10/11 (additional general_max_14bit_constraint_flag), or value 2 (general_one_picture_only_constraint_flag only).
· general_inbld_flag (1 bit): 
INBLD (Independent Non-Base Layer Decoding) capability flag. Present when general_profile_idc or general_profile_compatibility_flag[j] matches 1–5, 9, or 11.
Constraint Flag Signalling Conditions in profile_tier_level()
The following table shows which constraint flags are signalled based on the value of general_profile_idc or general_profile_compatibility_flag[]. The "Constraint Flags Group" column indicates which condition in the PTL syntax shall be satisfied for the constraint flags to be parsed.

	Condition
	Constraint Flags Signalled
	Applicable general_profile_idc Values

	Group A
(general_profile_idc = 4–11)
	general_max_12bit_constraint_flag
general_max_10bit_constraint_flag 
general_max_8bit_constraint_flag
general_max_422chroma_constraint_flag
general_max_420chroma_constraint_flag
general_max_monochrome_constraint_flag
general_intra_constraint_flag
general_one_picture_only_constraint_flag
general_lower_bit_rate_constraint_flag
	4, 5, 6, 7, 8, 9, 10, 11

	Group B
(general_profile_idc = 5, 9–11)
	general_max_14bit_constraint_flag (additional to Group A)
	5, 9, 10, 11

	Group C
(general_profile_idc = 2)
	general_one_picture_only_constraint_flag (only)
	2

	None
	43 reserved zero bits
	1, 3, 12, 13, 14
(unless general_profile_compatibility_flag[]
triggers Group A/B)


NOTE: Profiles with general_profile_idc = 12, 13, or 14 are not directly listed in the PTL syntax that gates the constraint flags (see section 7.3.3). However, since such profiles are commonly specified to be compatible with other profiles that do, and the corresponding flags for such profiles are set, this guarantees that the constraint flags are also indicated for current profiles with a value of general_profile_idc higher than 11.
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Complete Profile Overview
	Group
	Profile Name
	Clause
	general_profile_idc
	general_profile_
compatibility_flag[]
	Constraint
Group
	Chroma
	Bit
Depth
	Notes

	Core
	Main
	A.3.2
	1
	[1]
	None
	4:2:0
	8
	

	
	Main 10
	A.3.3
	2
	[2]
	Group C
	4:2:0
	8-10
	

	
	Main 10 Still Picture
	A.3.3
	2
	[2]
	Group C
	4:2:0
	8-10
	general_one_picture_only_constraint_flag=1

	
	Main Still Picture
	A.3.4
	3
	[3]
	None
	4:2:0
	8
	general_one_picture_only_constraint_flag=1

	Format Range
Extensions
	Monochrome
	A.3.5
	4
	[4]
	Group A
	4:0:0
	8
	

	
	Monochrome 10
	A.3.5
	4
	[4]
	Group A
	4:0:0
	8-10
	

	
	Monochrome 12
	A.3.5
	4
	[4]
	Group A
	4:0:0
	8-12
	

	
	Monochrome 16
	A.3.5
	4
	[4]
	Group A
	4:0:0
	8-16
	

	
	Main 12
	A.3.5
	4
	[4]
	Group A
	4:0:0, 4:2:0
	8-12
	

	
	Main 4:2:2 10
	A.3.5
	4
	[4]
	Group A
	4:0:0-4:2:2
	8-10
	

	
	Main 4:2:2 12
	A.3.5
	4
	[4]
	Group A
	4:0:0-4:2:2
	8-12
	

	
	Main 4:4:4
	A.3.5
	4
	[4]
	Group A
	4:0:0-4:4:4
	8
	

	
	Main 4:4:4 10
	A.3.5
	4
	[4]
	Group A
	4:0:0-4:4:4
	8-10
	

	
	Main 4:4:4 12
	A.3.5
	4
	[4]
	Group A
	4:0:0-4:4:4
	8-12
	

	
	Main Intra
	A.3.5
	4
	[4]
	Group A
	4:0:0, 4:2:0
	8
	general_intra_constraint_flag=1

	
	Main 10 Intra
	A.3.5
	4
	[4]
	Group A
	4:0:0, 4:2:0
	8-10
	general_intra_constraint_flag=1

	
	Main 12 Intra
	A.3.5
	4
	[4]
	Group A
	4:0:0, 4:2:0
	8-12
	general_intra_constraint_flag=1

	
	Main 4:2:2 10 Intra
	A.3.5
	4
	[4]
	Group A
	4:0:0-4:2:2
	8-10
	general_intra_constraint_flag=1

	
	Main 4:2:2 12 Intra
	A.3.5
	4
	[4]
	Group A
	4:0:0-4:2:2
	8-12
	general_intra_constraint_flag=1

	
	Main 4:4:4 Intra
	A.3.5
	4
	[4]
	Group A
	4:0:0-4:4:4
	8
	general_intra_constraint_flag=1

	
	Main 4:4:4 10 Intra
	A.3.5
	4
	[4]
	Group A
	4:0:0-4:4:4
	8-10
	general_intra_constraint_flag=1

	
	Main 4:4:4 12 Intra
	A.3.5
	4
	[4]
	Group A
	4:0:0-4:4:4
	8-12
	general_intra_constraint_flag=1

	
	Main 4:4:4 16 Intra
	A.3.5
	4
	[4]
	Group A
	4:0:0-4:4:4
	8-16
	general_intra_constraint_flag=1

	
	Main 4:4:4 Still Picture
	A.3.5
	4
	[4]
	Group A
	4:0:0-4:4:4
	8
	general_intra_constraint_flag=1, general_one_picture_only_constraint_flag=1

	
	Main 4:4:4 16 Still Picture
	A.3.5
	4
	[4]
	Group A
	4:0:0-4:4:4
	8-16
	general_intra_constraint_flag=1, general_one_picture_only_constraint_flag=1

	High
Throughput
	High Throughput 4:4:4
	A.3.6
	5
	[5]
	Group A+B
	4:0:0-4:4:4
	8
	WPP required

	
	High Throughput 4:4:4 10
	A.3.6
	5
	[5]
	Group A+B
	4:0:0-4:4:4
	8-10
	WPP required

	
	High Throughput 4:4:4 14
	A.3.6
	5
	[5]
	Group A+B
	4:0:0-4:4:4
	8-14
	WPP required

	
	High Throughput 4:4:4 16 Intra
	A.3.6
	5
	[5]
	Group A+B
	4:0:0-4:4:4
	8-16
	WPP, general_intra_constraint_flag=1, CABAC bypass

	Screen Content
Coding
	Screen-Extended Main
	A.3.7
	9
	[9]
	Group A+B
	4:2:0
	8
	SCC tools

	
	Screen-Extended Main 10
	A.3.7
	9
	[9]
	Group A+B
	4:2:0
	8-10
	SCC tools

	
	Screen-Extended Main 4:4:4
	A.3.7
	9
	[9]
	Group A+B
	4:0:0, 4:2:0, 4:4:4
	8
	SCC tools

	
	Screen-Extended Main 4:4:4 10
	A.3.7
	9
	[9]
	Group A+B
	4:0:0, 4:2:0, 4:4:4
	8-10
	SCC tools

	HT Screen
Content Coding
	Screen-Ext HT 4:4:4
	A.3.8
	11
	[11]
	Group A+B
	4:0:0-4:4:4
	8
	WPP, SCC tools

	
	Screen-Ext HT 4:4:4 10
	A.3.8
	11
	[11]
	Group A+B
	4:0:0-4:4:4
	8-10
	WPP, SCC tools

	
	Screen-Ext HT 4:4:4 14
	A.3.8
	11
	[11]
	Group A+B
	4:0:0-4:4:4
	8-14
	WPP, SCC tools

	Multiview
	Multiview Main
	G.11.1.1
	6
	[6]
	Group A
	4:2:0
	8
	Multiview

	
	Multiview Main 10
	G.11.1.1
	6
	[6]
	Group A
	4:2:0
	8-10
	Multiview

	
	Multiview Extended
	G.11.1.2
	12
	[1, 3, 6, 12]
	Group A
	4:2:0
	8
	Multiview + auxiliary

	
	Multiview Extended 10
	G.11.1.2
	13
	[1, 3, 6, 13]
	Group A
	4:2:0
	8-10
	Multiview + auxiliary

	
	Multiview Monochrome
	G.11.1.3
	14
	[14]
	Group A+B
	4:0:0
	8
	Multiview mono

	
	Multiview Monochrome 10
	G.11.1.3
	14
	[14]
	Group A+B
	4:0:0
	8-10
	Multiview mono

	
	Multiview Monochrome 12
	G.11.1.3
	14
	[14]
	Group A+B
	4:0:0
	8-12
	Multiview mono

	
	Multiview Monochrome 16
	G.11.1.3
	14
	[14]
	Group A+B
	4:0:0
	8-16
	Multiview mono

	Scalable
	Scalable Main
	H.11.1.1
	7
	[7]
	Group A
	4:2:0
	8
	Scalable

	
	Scalable Main 10
	H.11.1.1
	7
	[7]
	Group A
	4:2:0
	8-10
	Scalable

	
	Scalable Monochrome
	H.11.1.2
	10
	[10]
	Group A+B
	4:0:0
	8
	Scalable mono

	
	Scalable Monochrome 12
	H.11.1.2
	10
	[10]
	Group A+B
	4:0:0
	8-12
	Scalable mono

	
	Scalable Monochrome 16
	H.11.1.2
	10
	[10]
	Group A+B
	4:0:0
	8-16
	Scalable mono

	
	Scalable Main 4:4:4
	H.11.1.2
	10
	[10]
	Group A+B
	4:0:0-4:4:4
	8
	Scalable 444

	3D
	3D Main
	I.11.1.1
	8
	[8]
	Group A
	4:2:0 (tex), 4:0:0 (depth)
	8
	3D + depth


Detailed Constraint Flag Values
For a bitstream to conform to a profile, it must use the specific "constraint flag" values shown in the following tables.
· A value of 1 or 0 in the table means the bitstream must use that exact value.
· A star (*) means the flag isn't restricted by the profile, so either a 1 or 0 is acceptable.
Decoders are tested at the profile level, not the flag level. A decoder that claims to support a certain profile, tier, and level must be able to handle all conforming bitstreams for that profile (and any compatible profiles) at or below that same tier and level.
Format Range Extensions Profiles (general_profile_idc = 4) - Table A.2
	Profile
	general_max_12bit_constraint_flag
	general_max_10bit_constraint_flag
	general_max_8bit_constraint_flag
	general_max_422chroma_constraint_flag
	general_max_420chroma_constraint_flag
	general_max_monochrome_constraint_flag
	general_intra_constraint_flag
	general_one_picture_only_constraint_flag
	general_lower_bit_rate_constraint_flag

	Monochrome
	1
	1
	1
	1
	1
	1
	0
	0
	1

	Monochrome 10
	1
	1
	0
	1
	1
	1
	0
	0
	1

	Monochrome 12
	1
	0
	0
	1
	1
	1
	0
	0
	1

	Monochrome 16
	0
	0
	0
	1
	1
	1
	0
	0
	1

	Main 12
	1
	0
	0
	1
	1
	0
	0
	0
	1

	Main 4:2:2 10
	1
	1
	0
	1
	0
	0
	0
	0
	1

	Main 4:2:2 12
	1
	0
	0
	1
	0
	0
	0
	0
	1

	Main 4:4:4
	1
	1
	1
	0
	0
	0
	0
	0
	1

	Main 4:4:4 10
	1
	1
	0
	0
	0
	0
	0
	0
	1

	Main 4:4:4 12
	1
	0
	0
	0
	0
	0
	0
	0
	1

	Main Intra
	1
	1
	1
	1
	1
	0
	1
	0
	*

	Main 10 Intra
	1
	1
	0
	1
	1
	0
	1
	0
	*

	Main 12 Intra
	1
	0
	0
	1
	1
	0
	1
	0
	*

	Main 4:2:2 10 Intra
	1
	1
	0
	1
	0
	0
	1
	0
	*

	Main 4:2:2 12 Intra
	1
	0
	0
	1
	0
	0
	1
	0
	*

	Main 4:4:4 Intra
	1
	1
	1
	0
	0
	0
	1
	0
	*

	Main 4:4:4 10 Intra
	1
	1
	0
	0
	0
	0
	1
	0
	*

	Main 4:4:4 12 Intra
	1
	0
	0
	0
	0
	0
	1
	0
	*

	Main 4:4:4 16 Intra
	0
	0
	0
	0
	0
	0
	1
	0
	*

	Main 4:4:4 Still Picture
	1
	1
	1
	0
	0
	0
	1
	1
	*

	Main 4:4:4 16 Still Picture
	0
	0
	0
	0
	0
	0
	1
	1
	*


High Throughput Profiles (general_profile_idc = 5) - Table A.3
	Profile
	general_max_14bit_constraint_flag
	general_max_12bit_constraint_flag
	general_max_10bit_constraint_flag
	general_max_8bit_constraint_flag
	general_max_422chroma_constraint_flag
	general_max_420chroma_constraint_flag
	general_max_monochrome_constraint_flag
	general_intra_constraint_flag
	general_one_picture_only_constraint_flag
	general_lower_bit_rate_constraint_flag

	High Throughput 4:4:4
	1
	1
	1
	1
	0
	0
	0
	0
	0
	1

	High Throughput 4:4:4 10
	1
	1
	1
	0
	0
	0
	0
	0
	0
	1

	High Throughput 4:4:4 14
	1
	0
	0
	0
	0
	0
	0
	0
	0
	1

	High Throughput 4:4:4 16 Intra
	0
	0
	0
	0
	0
	0
	0
	1
	0
	*


Screen Content Coding Extensions Profiles (general_profile_idc = 9) - Table A.5
	Profile
	general_max_14bit_constraint_flag
	general_max_12bit_constraint_flag
	general_max_10bit_constraint_flag
	general_max_8bit_constraint_flag
	general_max_422chroma_constraint_flag
	general_max_420chroma_constraint_flag
	general_max_monochrome_constraint_flag
	general_intra_constraint_flag
	general_one_picture_only_constraint_flag
	general_lower_bit_rate_constraint_flag

	Screen-Extended Main
	1
	1
	1
	1
	1
	1
	0
	0
	0
	1

	Screen-Extended Main 10
	1
	1
	1
	0
	1
	1
	0
	0
	0
	1

	Screen-Extended Main 4:4:4
	1
	1
	1
	1
	0
	0
	0
	0
	0
	1

	Screen-Extended Main 4:4:4 10
	1
	1
	1
	0
	0
	0
	0
	0
	0
	1


High Throughput Screen Content Coding Extensions Profiles (general_profile_idc = 11) - Table A.7
	Profile
	general_max_14bit_constraint_flag
	general_max_12bit_constraint_flag
	general_max_10bit_constraint_flag
	general_max_8bit_constraint_flag
	general_max_422chroma_constraint_flag
	general_max_420chroma_constraint_flag
	general_max_monochrome_constraint_flag
	general_intra_constraint_flag
	general_one_picture_only_constraint_flag
	general_lower_bit_rate_constraint_flag

	Screen-Ext HT 4:4:4
	1
	1
	1
	1
	0
	0
	0
	0
	0
	1

	Screen-Ext HT 4:4:4 10
	1
	1
	1
	0
	0
	0
	0
	0
	0
	1

	Screen-Ext HT 4:4:4 14
	1
	0
	0
	0
	0
	0
	0
	0
	0
	1


Multiview Main Profiles (general_profile_idc = 6)
	Profile
	general_max_12bit_constraint_flag
	general_max_10bit_constraint_flag
	general_max_8bit_constraint_flag
	general_max_422chroma_constraint_flag
	general_max_420chroma_constraint_flag
	general_max_monochrome_constraint_flag
	general_intra_constraint_flag
	general_one_picture_only_constraint_flag
	general_lower_bit_rate_constraint_flag

	Multiview Main
	1
	1
	1
	1
	1
	0
	0
	0
	1

	Multiview Main 10
	1
	1
	0
	1
	1
	0
	0
	0
	1


Multiview Extended Profiles (general_profile_idc = 12, 13)
	Profile
	general_profile_idc
	general_max_12bit_constraint_flag
	general_max_10bit_constraint_flag
	general_max_8bit_constraint_flag
	general_max_422chroma_constraint_flag
	general_max_420chroma_constraint_flag
	general_max_monochrome_constraint_flag
	general_intra_constraint_flag
	general_one_picture_only_constraint_flag
	general_lower_bit_rate_constraint_flag

	Multiview Extended
	12
	1
	1
	1
	1
	1
	0
	0
	0
	1

	Multiview Extended 10
	13
	1
	1
	0
	1
	1
	0
	0
	0
	1


NOTE: Multiview Extended (general_profile_idc = 12) and Multiview Extended 10 (general_profile_idc = 13) each have their own unique general_profile_idc value, unlike Multiview Main and Multiview Main 10 which share general_profile_idc = 6 and are distinguished solely by constraint flags.
Multiview Format Range Extensions Profiles (general_profile_idc = 14) - Table G.2
	Profile
	general_max_14bit_constraint_flag
	general_max_12bit_constraint_flag
	general_max_10bit_constraint_flag
	general_max_8bit_constraint_flag
	general_max_422chroma_constraint_flag
	general_max_420chroma_constraint_flag
	general_max_monochrome_constraint_flag
	general_intra_constraint_flag
	general_one_picture_only_constraint_flag
	general_lower_bit_rate_constraint_flag

	Multiview Monochrome
	1
	1
	1
	1
	1
	1
	1
	0
	0
	1

	Multiview Monochrome 10
	1
	1
	1
	0
	1
	1
	1
	0
	0
	1

	Multiview Monochrome 12
	1
	1
	0
	0
	1
	1
	1
	0
	0
	1

	Multiview Monochrome 16
	0
	0
	0
	0
	1
	1
	1
	0
	0
	1


Scalable Main Profiles (general_profile_idc = 7)
	Profile
	general_max_12bit_constraint_flag
	general_max_10bit_constraint_flag
	general_max_8bit_constraint_flag
	general_max_422chroma_constraint_flag
	general_max_420chroma_constraint_flag
	general_max_monochrome_constraint_flag
	general_intra_constraint_flag
	general_one_picture_only_constraint_flag
	general_lower_bit_rate_constraint_flag

	Scalable Main
	1
	1
	1
	1
	1
	0
	0
	0
	1

	Scalable Main 10
	1
	1
	0
	1
	1
	0
	0
	0
	1


Scalable Format Range Extensions Profiles (general_profile_idc = 10) - Table H.4
	Profile
	general_max_14bit_constraint_flag
	general_max_12bit_constraint_flag
	general_max_10bit_constraint_flag
	general_max_8bit_constraint_flag
	general_max_422chroma_constraint_flag
	general_max_420chroma_constraint_flag
	general_max_monochrome_constraint_flag
	general_intra_constraint_flag
	general_one_picture_only_constraint_flag
	general_lower_bit_rate_constraint_flag

	Scalable Monochrome
	1
	1
	1
	1
	1
	1
	1
	0
	0
	1

	Scalable Monochrome 12
	1
	1
	0
	0
	1
	1
	1
	0
	0
	1

	Scalable Monochrome 16
	0
	0
	0
	0
	1
	1
	1
	0
	0
	1

	Scalable Main 4:4:4
	1
	1
	1
	1
	0
	0
	0
	0
	0
	1


3D Main Profile (general_profile_idc = 8)
	Profile
	general_max_12bit_constraint_flag
	general_max_10bit_constraint_flag
	general_max_8bit_constraint_flag
	general_max_422chroma_constraint_flag
	general_max_420chroma_constraint_flag
	general_max_monochrome_constraint_flag
	general_intra_constraint_flag
	general_one_picture_only_constraint_flag
	general_lower_bit_rate_constraint_flag

	3D Main
	1
	1
	1
	1
	1
	0
	0
	0
	1



Profile Backward Compatibility
Decoders claiming to conform to a given profile are expected to also be capable of decoding bitstreams conforming to specific other profiles at the same or lower level and tier. These requirements are defined in clauses A.3.2-A.3.8 (Annex A profiles) and Table F.3 (multi-layer profiles). The general_profile_compatibility_flag[] bits corresponding to backward-compatible profiles can be set to 1 to indicate additional compatibility to other profiles. In this section we highlight additional profiles that a decoder claiming to support decoding of a Profile X is also expected to be able to support.
Core Profiles (A.3.2-A.3.4)
	Profile
	Shall Also Decode

	Main
	Main Still Picture

	Main 10
	Main, Main Still Picture, Main 10 Still Picture

	Main 10 Still Picture
	Main Still Picture

	Main Still Picture
	(none - base profile)


Format Range Extensions Profiles (A.3.5)
The capability requirements for decoders that support "format range extensions" profiles are specified in clause A.3.5.
Additionally, clause F.11.2 explains how compatibility between these profiles works. One profile (P) is considered compatible with another (Q) if its constraint flag values are greater than or equal to Q's values, as listed in Table A.2.
Essentially, this means that a decoder built for a less-constrained profile must also be able to process bitstreams from more-constrained versions of that same profile.
For example, Monochrome profiles (which have chroma_format_idc = 0) are not listed as compatible with Main or Main 10 profiles because the latter require a different setting (chroma_format_idc = 1).

	Profile
	Shall Also Decode

	Monochrome
	(RExt subcategory only - no Main/Main 10)

	Monochrome 10
	Monochrome (as subcategory per Table A.2)

	Monochrome 12
	Monochrome, Monochrome 10

	Monochrome 16
	Monochrome, Monochrome 10, Monochrome 12

	Main 12
	Main 10, Main, Main Still Picture

	Main 4:2:2 10
	Main 10, Main, Main Still Picture

	Main 4:2:2 12
	Main 10, Main, Main Still Picture

	Main 4:4:4
	Main, Main Still Picture (NOT Main 10 - 8-bit only)

	Main 4:4:4 10
	Main 10, Main, Main Still Picture

	Main 4:4:4 12
	Main 10, Main, Main Still Picture

	Main Intra
	Main Still Picture

	Main 10 Intra
	Main Still Picture

	Main 12 Intra
	Main Still Picture

	Main 4:2:2 10 Intra
	Main Still Picture

	Main 4:2:2 12 Intra
	Main Still Picture

	Main 4:4:4 Intra
	Main Still Picture

	Main 4:4:4 10 Intra
	Main Still Picture

	Main 4:4:4 12 Intra
	Main Still Picture

	Main 4:4:4 16 Intra
	Main Still Picture

	Main 4:4:4 Still Picture
	Main Still Picture

	Main 4:4:4 16 Still Picture
	Main Still Picture


NOTE — There's a deliberate reason why "Main Still Picture" is explicitly required for backward compatibility while "Main 10 Still Picture" is not.
· Main Still Picture: This profile has its own unique identifier (general_profile_idc = 3), which is different from the "Main" profile's identifier (idc = 1). Because of this, a bitstream marked as "Main Still Picture" isn't automatically recognized as a "Main" profile bitstream. It must be explicitly listed to ensure decoders know to support it.
· Main 10 Still Picture: This profile shares the exact same identifier (general_profile_idc = 2) as the "Main 10" video profile. It's only distinguished by a special flag for single-picture content. Since a "Main 10 Still Picture" bitstream also meets all the conditions of a "Main 10" bitstream, any decoder built to support Main 10 implicitly supports Main 10 Still Picture. There's no need to list it separately..
High Throughput Profiles (A.3.6)
The rules for High Throughput (HT) decoders are found in clause A.3.6. Similar to other profile types, a decoder that can handle a more complex HT profile must also be able to decode all simpler HT profiles. It's important to note that HT profiles are not designed to be compatible with the Main, Main 10, or Main Still Picture profiles.
	Profile
	Shall Also Decode

	High Throughput 4:4:4
	None (base HT profile)

	High Throughput 4:4:4 10
	HT 4:4:4 (per Table A.3)

	High Throughput 4:4:4 14
	HT 4:4:4, HT 4:4:4 10

	High Throughput 4:4:4 16 Intra
	None (base HT Intra profile)


Screen Content Coding Extensions Profiles (A.3.7)
All SCC profiles are expected to be capable of decoding bitstreams labeled with the Main, Main Still Picture, and Monochrome profiles. Higher-capability SCC profiles additionally require decoding bitstreams that are labeled with the Main 10,  Main 4:4:4, and Main 4:4:4 10 profiles.
	Profile
	Shall Also Decode

	Screen-Extended Main
	Main, Main Still Picture, Monochrome

	Screen-Extended Main 10
	Main 10, Main, Main Still Picture, Monochrome

	Screen-Extended Main 4:4:4
	Main 4:4:4, Main, Main Still Picture, Monochrome

	Screen-Extended Main 4:4:4 10
	Main 4:4:4 10, Main 4:4:4, Main 10, Main, Main Still Picture, Monochrome


High Throughput Screen Content Coding Extensions Profiles (A.3.8)
All High Throughput Screen Content (HT-SCC) profiles are expected to be capable of decoding bitstreams labeled with the Main, Main Still Picture, Monochrome, and High Throughput 4:4:4 profiles. Higher-capability variants additionally require decoding of bitstreams labeled with the HT 4:4:4 10 and/or HT 4:4:4 14 profiles.
	Profile
	Shall Also Decode

	Screen-Ext HT 4:4:4
	HT 4:4:4, Main, Main Still Picture, Monochrome

	Screen-Ext HT 4:4:4 10
	HT 4:4:4 10, HT 4:4:4, Main, Main Still Picture, Monochrome

	Screen-Ext HT 4:4:4 14
	HT 4:4:4 14, HT 4:4:4 10, HT 4:4:4, Main, Main Still Picture, Monochrome


Multi-Layer Profiles (Table F.3)
Table F.3 defines the CompatibleProfileList for each multi-layer profile. A decoder conforming to a given multi-layer profile is expected to be capable of also decoding bitstreams conforming to each profile in the corresponding list.

	Profile
	Shall Also Decode

	Multiview Main
	Main, Main Still Picture

	Multiview Main 10
	Main, Main 10, Main Still Picture, Main 10 Still Picture, MV Main

	Multiview Extended
	Main, Main Still Picture, Multiview Main

	Multiview Extended 10
	Main, Main 10, Main Still Picture, Main 10 Still Picture, MV Main, MV Main 10, MV Extended

	Multiview Monochrome
	Monochrome (as subcategory per Table A.2)

	Multiview Monochrome 10
	Monochrome, Monochrome 10, MV Monochrome

	Multiview Monochrome 12
	Monochrome, Monochrome 10, Monochrome 12, MV Mono, MV Mono 10

	Multiview Monochrome 16
	Monochrome, Mono 10, Mono 12, Mono 16, MV Mono, MV Mono 10, MV Mono 12

	Scalable Main
	Main, Main Still Picture

	Scalable Main 10
	Main, Main 10, Main Still Picture, Main 10 Still Picture, Scalable Main

	Scalable Monochrome
	Monochrome (as subcategory per Table A.2)

	Scalable Monochrome 12
	Monochrome, Mono 10, Mono 12, Scalable Mono

	Scalable Monochrome 16
	Monochrome, Mono 10, Mono 12, Mono 16, Scalable Mono, Scalable Mono 12

	Scalable Main 4:4:4
	Main, Main Still Picture, Scalable Main, Main 4:4:4

	3D Main
	Main, Main Still Picture, Multiview Main


Single layer profiles in the context of multi-layer coding
It is important to note that while Annexes G, H, and I of the specification define specific profiles for bitstreams utilizing inter-layer prediction, it is also entirely permissible for a non-base layer (i.e., a layer with nuh_layer_id greater than 0) to conform to a standard single-layer profile, such as Main, Main 10, or Main 4:4:4. This configuration is typically used when an enhancement layer is coded independently of its reference layers. For instance, a bitstream could contain a base layer conforming to the Main profile and a second, independent enhancement layer within the same Output Layer Set (OLS) that itself conforms to the Monochrome or the Main 4:4:4 profile. A practical application of this is the coding of an auxiliary data channel, such as an alpha channel, as an independent monochrome video stream. Since profiles like Main 4:4:4 permit a chroma_format_idc of 0 (monochrome), the alpha layer can be signaled as a conformant Monochrome or even a Main 4:4:4 layer. This approach is notably used in industry implementations of MV-HEVC, such as Apple's for spatial video, where alpha data for a view is carried in a separate, independent enhancement layer.
general_inbld_flag signalling
The general_inbld_flag (Independent Non-Base Layer Decoding) is signalled as a named flag (rather than a reserved zero bit) when general_profile_idc or general_profile_compatibility_flag[j] matches any of: 1, 2, 3, 4, 5, 9, or 11. For all other general_profile_idc values (6, 7, 8, 10, 12, 13, 14), the bit position contains general_reserved_zero_bit instead.
It should be noted that the current text in section F.11.1 specifies the following in a note:
general_inbld_flag is set equal to 1 in the profile_tier_level() syntax structures in which a profile specified in Annex A is indicated and which are either specified in the VPS to be applicable for a non-base layer or included in an SPS activated for an independent non-base layer.
The above text almost reads like normative text and it is not clear to us if that was intended to be a requirement, or if this is an expectation but not necessary. This may need to be clarified in the specification.
Summary of general_profile_idc Values
	general_profile_idc
	Profile Family
	Annex
	# Sub-
profiles
	Distinguishing Mechanism

	1
	Main
	A
	1
	general_profile_idc alone

	2
	Main 10
	A
	2
	general_one_picture_only_constraint_flag

	3
	Main Still Picture
	A
	1
	general_profile_idc alone

	4
	Format Range Extensions
	A
	21
	Constraint flags (Table A.2)

	5
	High Throughput
	A
	4
	Constraint flags + general_max_14bit_constraint_flag (Table A.3)

	6
	Multiview Main
	G
	2
	general_max_8bit_constraint_flag

	7
	Scalable Main
	H
	2
	general_max_8bit_constraint_flag

	8
	3D Main
	I
	1
	general_profile_idc alone

	9
	Screen Content Coding
	A
	4
	Constraint flags + general_max_14bit_constraint_flag (Table A.5)

	10
	Scalable Format Range Extensions
	H
	4
	Constraint flags + general_max_14bit_constraint_flag (Table H.4)

	11
	HT Screen Content Coding
	A
	3
	Constraint flags + general_max_14bit_constraint_flag (Table A.7)

	12
	Multiview Extended
	G
	1
	Unique general_profile_idc

	13
	Multiview Extended 10
	G
	1
	Unique general_profile_idc

	14
	Multiview Format Range Extensions
	G
	4
	Constraint flags + general_max_14bit_constraint_flag (Table G.2)


Total: 51 distinct profiles across 14 general_profile_idc values.
Multi-Layer Profile Per-Layer Constraints
Multi-layer video profiles set the rules for bitstreams that contain multiple layers, like different camera angles or auxiliary data channels. An "Output Layer Set" (OLS) is a specific group of these layers that will be decoded and displayed together.
The key difference between multi-layer profile families is the scope of their constraints:
· Broad Scope (e.g., Multiview Main): When a layer in an OLS is assigned the "Multiview Main" profile, its constraints apply to every single layer in that OLS. For instance, the requirement for a specific color format (4:2:0) is enforced on all layers in the group. This means you cannot include a monochrome (4:0:0) or 4:4:4 layer in that set.
· Narrow Scope (e.g., Multiview Extended): When a layer is assigned the "Multiview Extended" profile, its constraints only apply to itself and the layers it uses for prediction. This narrow scope allows an OLS to contain layers with different properties.
Practical Example:
Imagine a bitstream with three layers: two 4:2:0 color video views (L0, L1) and one 4:0:0 monochrome alpha channel (L2).
· If you only want to output the two colour views {L0, L1}, you can use the strict Multiview Main profile because they have the same format.
· However, if you want to output all three layers {L0, L1, L2}, you must use the flexible Multiview Extended profile for the colour layers. This is because "Multiview Main" would incorrectly try to force the alpha layer (L2) to be 4:2:0. By using "Extended," you allow the alpha layer to coexist with its own separate "Multiview Monochrome" profile.
Note that it is quite possible and essentially allowed to label the same layer with different profile labels in different OLS. In the example above, the bitstream could have one OLS where L1 is labeled as Multiview Main, while in another OLS that same layer is labeled as Multiview Extended. 
Figure 1 — Constraint Scope Comparison: when L1 is tagged Multiview Main vs Multiview Extended in an OLS containing a 4:0:0 alpha layer (L2)
[image: ]
Figure 2 — Per-Layer Profile Assignment via VPS ProfileTierLevelIdx
[image: ]
Summary Comparison
	Constraint
	MV Main (G.11.1.1)
	MV Main 10 (G.11.1.1)
	MV Extended (G.11.1.2)
	MV Extended 10 (G.11.1.2)
	Scalable Main (H.11.1.1)
	Scalable Main 10 (H.11.1.1)
	3D Main (I.11.1.1)

	Chroma format
	4:2:0
	4:2:0
	4:2:0
	4:2:0
	4:2:0
	4:2:0
	4:2:0 (tex)
4:0:0 (depth)

	Max bit depth
	8
	10
	8
	10
	8
	10
	8

	Same bitdepth
(layer + ref layers)
	Yes (all 8-bit)
	Yes
	Yes
	Yes
	No
	No
	Yes (all 8-bit)

	Same resolution
(layer + ref layers)
	Yes
	Yes
	Yes
	Yes
	No
	No
	Yes

	Max ILP ref pics
per picture
	Unconstrained
	Unconstrained
	Unconstrained
	Unconstrained
	1
	1
	Unconstrained

	Scalability
dimensions
	View + Aux
	View + Aux
	View + Aux
	View + Aux
	Dependency + Aux
	Dependency + Aux
	Depth + View

	Constraints
apply to
	All layers
in OLS
	All layers
in OLS
	Layer + its
ref layers
	Layer + its
ref layers
	All layers
in OLS
	All layers
in OLS
	All layers
in OLS

	Base layer
conformance
	Main
	Main or
Main 10
	None required
	None required
	Main
	Main or
Main 10
	Main

	ViewOrderIdx
ordering
	Strict
(all layers)
	Strict
(all layers)
	Between ref
pairs only
	Between ref
pairs only
	N/A
(DependencyId)
	N/A
(DependencyId)
	Strict
(all layers)


Detailed Per-Family Notes
Multiview Main / Multiview Main 10 (G.11.1.1)
Here is a summary of the rules for the Multiview Main (MV Main) and Multiview Main 10 profiles, grouped by topic.
· Color Format: All layers in a group must use the 4:2:0 color format. You cannot mix in monochrome, 4:2:2, or 4:4:4 layers. This is the main difference from the more flexible "Multiview Extended" profiles.
· Bit Depth:
· MV Main is strictly for 8-bit video.
· MV Main 10 supports both 8-bit and 10-bit video.
· However, in MV Main 10, if layers reference each other, they must have the same bit depth. To mix 8-bit and 10-bit layers, they must be coded independently.
· Layer Dependencies:
· Resolution: If one layer references another, they must have the same resolution (no spatial scaling between views).
· Base Layer: The base layer of the video must conform to the standard "Main" or "Main 10" profile, a requirement not found in "Multiview Extended."
· Layer Ordering: The viewing order of the layers must be strictly sequential, which is more restrictive than the ordering rules for "Multiview Extended."
Multiview Extended / Multiview Extended 10 (G.11.1.2)
The Multiview Extended profiles offer flexibility by applying most of their rules only to a layer and the other layers it references. This allows a single bitstream to contain a mix of layer types, such as combining standard 4:2:0 video layers with monochrome auxiliary layers (like alpha channels), as long as they don't reference each other.
Here are the key constraints:
· Chroma Format: A layer and any layers it references must use the 4:2:0 chroma format.
Note: There is a discrepancy in the specification. While the text requires a layer marked as "MV Extended" to be 4:2:0, technical flags suggest that monochrome (4:0:0) could also have been allowed. A note clarifying this could be useful to avoid confusion by implementers.
· Resolution: The resolution must be identical between a layer and its reference layers. Other layers not in the reference chain can have different resolutions.
· Bit Depth: Similarly, bit depth must be the same between a layer and its reference layers. To use mixed bit depths, the layers must be coded independently without referencing each other.
· Layer Ordering: The requirement for strict ordering is relaxed. It is only enforced between layers that directly reference one another, unlike in the MV Main profile.
· Base Layer: There is no requirement for base layer conformance.
Multiview Monochrome Profiles (G.11.1.3)
These profiles are designed for monochrome layers and follow the same flexible approach as G.11.1.2, where rules apply only to a layer and the other layers it references.
· Primary Constraint: The layer and its reference layers must all be monochrome (chroma_format_idc = 0). Layers outside of this reference chain are not affected by this rule.
· Bit Depth: The maximum bit depth varies depending on the specific profile: 8-bit for MV Mono, 10-bit for MV Mono 10, 12-bit for MV Mono 12, and 16-bit for MV Mono 16.
· Inter-Layer Referencing: For layers to be able to reference each other, they must have both the same chroma format (monochrome) and the same bit depth.
Scalable Main / Scalable Main 10 (H.11.1.1)
The Scalable Main profile (H.11.1.1) applies its rules to all layers in the video stream, making it stricter than the extended profiles.
Core Rules:
· Chroma Format: All layers must use the 4:2:0 chroma format.
· Bit Depth: The "Scalable Main" profile is for 8-bit video only, while "Scalable Main 10" supports both 8-bit and 10-bit video.
Key Differences from Multiview Profiles:
This profile is built for scalability, which leads to several contrasts:
· Resolution: Layers can have different resolutions, as spatial scalability is a primary feature.
· Bit Depth: Referencing layers can have different bit depths.
· Layer Referencing: It is more restrictive, allowing a maximum of one reference layer for sample prediction and one for motion prediction.
· Scalability Dimension: It uses DependencyId to manage scalability instead of ViewOrderIdx.
Scalable Format Range Extensions Profiles (H.11.1.2)
The Scalable Format Range Extensions Profiles (H.11.1.2) outline specific rules for scalable video coding. Here’s a breakdown of its key characteristics:
· Constraint Scope: The rules for this profile apply only to the current layer being processed and any layers it uses as a reference, which is a more limited scope than other profiles.
· Supported Video Types: It includes support for:
· Scalable Monochrome (black and white) video with 8, 12, or 16-bit depth.
· Scalable Main 4:4:4 video with 8-bit depth and any chroma format.
· Color Format Consistency: The current layer and its reference layers must all use the same chroma (color) format.
· Base Layer Compatibility: The base layer of the video can be encoded using the Main, Main 10, or any of the Format Range Extensions profiles.
· Inter-Layer Referencing: It shares the same limitation as the Scalable Main profile for inter-layer prediction (ILP), allowing a maximum of one reference layer picture for each decoded picture.
3D Main (I.11.1.1)
This profile (I.11.1.1) applies several strict rules to all layers in the final output video:
· Color Format & Bit Depth: All layers are restricted to an 8-bit depth. The main video (texture) layers must use the 4:2:0 chroma format, while the corresponding depth-map layers must be monochrome (black and white).
· Layer Structure: The layers must be specifically ordered. Each depth layer must immediately follow the texture layer it corresponds to within the video's parameter set.
· Resolution Consistency: Any layer built on top of the base layer must have the same resolution as all the layers it references.
Conclusion
This document has presented a detailed consolidation of the signalling, characteristics, and constraints for the numerous profiles defined in the HEVC standard. Information that is normatively specified but scattered across various clauses and annexes of Rec. ITU-T H.265 has been collected, cross-referenced, and organized into a series of comprehensive tables and explanatory sections.
By providing this unified view, this contribution aims to simplify implementation, reduce the potential for misinterpretation, and serve as an accessible reference for engineers working with the standard. Given the significant effort required to manually assemble this information and its potential utility for the broader engineering community, the authors would like to pose a question for consideration by the experts of JVET:
Would a standalone report or an informative annex containing such a consolidated profile reference be a useful addition to future editions of the HEVC specification?
Finally, it is worth noting that this contribution was drafted with the help of generative AI and is in compliance with the ISO’s and IEC's guidance on use of AI in their technical committees. 
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Constraint Scope: Multiview Main (G.11.1.1) vs Multiview Extended (G.11.1.2)
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Per-Layer Profile Assignment via VPS ProfileTierLevelldx
Example: 3-layer bitstream (2 views + alpha) with 3 Output Layer Sets (OLSs)
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Note: Profiles are assigned per-layer per-OLS via ProfileTierLevelldx in the VPS. The same layer can have different profile tags in different OLSs (e.g. L1 is MV Main in OLS 1 but MV Extended in OLS 2).
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