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Introduction
This document proposes a structure and an initial discussion for Section 5.1. “Video Operation Points” in TS 26.118. Text marked in yellow as TBD is intended as placeholders and is left for further discussion. 

5	Video Enablers
<Provides video operation points, describing content formats following the parameter in clause 4.1.2>
[bookmark: _Toc498694352]5.1	Video Operation Points
5.1.1. Introduction
TBD
[image: ]
The figure above illustrates how to generate the packed distribution format from the original formats. The block in the middle takes the original formats as input (pictures of the 360 video with the same projection at different resolutions) and combines them into a packed distribution format by taking rectangular regions from the different original formats and combining them into a single picture that is used for distribution.
5.1.2. General requirements on media profile Operation Points
The following requirements apply to VR media profile Operation Points:
-	The following spatial resolutions should be used for: 
-	Original formats: 4096x2048 (ERP), 1526x768 (ERP), 3072x1536 (ERP), 6144x3072 (ERP), 2304x1536 (CMP), 4608x3072 (CMP) 
- 	Packed distribution format: May be a single or a combination of the original formats. The packed distribution format shall be generated in a way to comply with the decoder requirements of the operation point.
-	Projected formats of Operation Points: 4096x2048 (ERP), 6144x3072 (ERP), 4608x3072 (CMP).
NOTE 1:	Packed distribution formats within an Operation Point do not exceed the native resolution of the Projected format of Operation Points, but they may be subsampled (see resolutions in Packed distribution formats) in order to optimize distribution or adapt to the viewing conditions, while conforming to the decoder capabilities.
- 	4:2:0 chroma sub-sampling shall be used.
-	Projection Format: Either the equirectangular projection (ERP) or cubemap projection (CMP) shall be used depending on the Operation Point.
· For picture aspect ratio of the projected pictures, the following applies:
· For ERP: 2:1 picture aspect ratio shall be used
· For CMP: 3:2 picture aspect ratio shall be used
· The following frame rates should be used depending on the Operation Point: 24; 25; 30; 50 and 60Hz. The following fractional frame rates may be used: 24/1.001, 30/1.001, 60/1.001 (Hz). Frame rates are not associated to any particular spatial resolution.
· The Random Access Point period shall be less than or equal to 5 seconds, should be less than or equal to 2 seconds and may be less than or equal to 1 second for some services using a specific Operation Point.
· Bit depth: 10 bits shall be used.
· Other parameters TBD
· Stereo
· Colour space format
TBD Overview Table Video Formats
5.1.3	H.265/HEVC Restricted Operation Point
[bookmark: _Toc477166474]5.1.3.1	Introduction
The following restrictions apply for the H.265/HEVC Restricted Operation Point. The general requirements on media profile Operation Points in clause 5.1.2 shall apply. This Operation Point allows achieving a resolution of around 1Kx1K for the viewport either only for one view (e.g. the resolutions achieved by 4096x2048 ERP) if monoscopic or shared for both eyes if stereoscopic.
[bookmark: _Toc477166475]5.1.3.2	Profile, tier and level
A Bitstream conforming to the H.265/HEVC Restricted Operation Point shall comply with the following restrictions:
The general_profile_idc shall be set to 2 indicating the Main-10 profile.
The general_tier_flag shall be set to 0 indicating the Main tier.
The value of level_idc shall not be greater than 153 (corresponding to the Level 5.1).
[bookmark: _Toc477166476]5.1.3.3	Bit depth
Bitstreams conforming to the H.265/HEVC Restricted Operation Point shall be encoded with 10 bits precision.
bit_depth_luma_minus8 = 2
bit_depth_chroma_minus8 = bit_depth_luma_minus8 
Receivers conforming to the H.265/HEVC Restricted Operation Point shall support 10 bits precision.
5.1.3.4	Projection
Bitstreams conforming to the H.265/HEVC Restricted Operation Point shall be contain the equirectangular projection SEI message.
[bookmark: _Toc477166477]5.1.3.5	Spatial resolution
The spatial resolution of the packed distribution format shall be the following: 
-	4096 × 2048
[bookmark: _Toc477166478]5.1.3.6	Colour information
A Bitstream conforming to the H.265/HEVC Restricted Operation Point ... TBD 
[bookmark: _Toc477166479]5.1.3.7	Frame rates
A Bitstream conforming to the H.265/HEVC Restricted Operation Point shall have one of the following frame rates: 24; 25; 30; 50; 60; 24/1.001; 30/1.001; 60/1.001 Hz.
The frame rate may be indicated in the VUI by setting vui_time_scale and vui_num_units_in_tick. 
5.1.3.8	Additional SEI message from AMD3: TBD
Region-wise Packing SEI message: Constraint to one region per view TBD
Sphere Rotation SEI message: TBD
[bookmark: _Toc477166480]5.1.3.9	Receiver compatibility
Receivers conforming to the H.265/HEVC Restricted Operation Point shall support decoding and displaying H.265/HEVC Restricted Bitstreams.
NOTE: 	The requirement infers that the Receivers conforming to the H.265/HEVC Restricted support Main and Main-10 Profile.

5.1.4	H.265/HEVC Unrestricted Operation Point
5.1.4.1	Introduction
The following restrictions apply for the H.265/HEVC Unrestricted Operation Point. The general requirements on media profile Operation Points in clause 5.1.2 shall apply. This Operation Point allows achieving a higher resolution than around 1Kx1K for the viewport either only for one view (e.g. the resolutions achieved by 6144x3072 ERP) if monoscopic or shared for both eyes if stereoscopic.
5.1.4.2	Profile, tier and level
A Bitstream conforming to the H.265/HEVC Unrestricted Operation Point shall comply with the following restrictions:
The general_profile_idc shall be set to 2 indicating the Main-10 profile.
The general_tier_flag shall be set to 0 indicating the Main tier.
The value of level_idc shall not be greater than 153 (corresponding to the Level 5.1).
5.1.4.3	Bit depth
Bitstreams conforming to the H.265/HEVC Unrestricted Operation Point shall be encoded with 10 bits precision.
bit_depth_luma_minus8 = 2
bit_depth_chroma_minus8 = bit_depth_luma_minus8 
Receivers conforming to the H.265/HEVC Unrestricted Operation Point shall support 10 bits precision.
5.1.4.4	Projection
Bitstreams conforming to the H.265/HEVC Unrestricted Operation Point shall contain either the equirectangular projection SEI message or the cubemap projection SEI message.
5.1.4.5	Spatial resolution
The spatial resolution of the packed distribution format may be a single or a combination of the following resolutions: 
-	1526x768 (ERP),
-	3072x1536 (ERP),
-	6144x3072 (ERP),
-	2304x1536 (CMP),
-	4608x3072 (CMP)
TBD: Generation of packed distribution format from original formats.
The spatial resolution of the packed distribution format shall be conformant to the decoder requirements in Clause 5.1.4.2. 
5.1.4.6	Colour information
A Bitstream conforming to the H.265/HEVC Unrestricted Operation Point ... TBD 
5.1.4.7	Frame rates
A Bitstream conforming to the H.265/HEVC Unrestricted Operation Point shall have one of the following frame rates: 24; 25; 30; 50; 60; 24/1.001; 30/1.001; 60/1.001 Hz.
The frame rate may be indicated in the VUI by setting vui_time_scale and vui_num_units_in_tick. 
5.1.4.8	Additional SEI message from AMD3: TBD
Region-wise Packing SEI message: Unconstrained TBD
Sphere Rotation SEI message: TBD
5.1.4.9	Receiver compatibility
Receivers conforming to the H.265/HEVC Unrestricted Operation Point shall support decoding and displaying H.265/HEVC Restricted and H.265/HEVC Unrestricted Bitstreams.
NOTE: 	The requirement infers that the Receivers conforming to the H.265/HEVC Unrestricted support Main and Main-10 Profile.

5.2	Video Rendering Schemes
<Provides an overview of video rendering schemes, post processing details such as ERP, CMP, packing, rotation>
[bookmark: _Toc498694353]5.3	Media Profiles
[bookmark: _Toc498694354]5.3.1	Viewport-Independent Video Media Profile
<provides a media profile for which the decoding is independent of the viewport>
[bookmark: _Toc498694355]5.3.2	Viewport-Dependent Video Media Profile
<provides a media profile for which the decoding is depends of the viewport>


[bookmark: _Toc498694356]5.4	ISO BMFF Integration
<provides file format integration of the different media profiles>
[bookmark: _Toc498694357]5.5	DASH Integration
<provides DASH integration of the different media profiles>
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