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Start of  first Change: 
[bookmark: _Toc70944482][bookmark: _Toc49377058][bookmark: _Toc69269604] 6.6.4	Encoding and Decoding Constraints
Table 6.6.4-1 provides an overview of the different coding tools per profile that may be suitable for coding different types of gaming sequences.
Table 6.6.4-1 Gaming Codec Tools per Profile
	Profile
	AVC 
	HEVC

	main profile
	NA
	TBD

	range extension profile 
	NA
	TBD

	screen content profile
	NA
	Palette, TBD


Note: Palette being heavily used in the design of games, this tool should be particularly tested for game content. 
For photo-realistic games (Category D), certain "screen content" tools may  not provide much some benefits for this type of game content and would need to be tested. 
Table 6.6.4-2 provides an overview of encoding and decoding constraints for H.264/AVC Full HD and H.265/HEVC for online gaming. This information supports the definition of detailed anchor conditions. The configuration files for HEVC are used as the reference configurations for other codecs. 
Table 6.6.4-2 Encoding and Decoding Configurations for Online Gaming
	Encoding and Decoding Constraints
	AVC 
	HEVC

	Relevant Codec and Codec Profile/Levels according to TS26.116 and TS26.511.
	H.264/AVC Progressive High Profile Level 4.0 [7]
	H.265/HEVC Main 10 Profile 
H.265/HEVC Screen-Extended Main 10 profile  
Level 4.1, Level 5.1, Level 6.1

	RAP period
	Near 1 second, infinite
	Near 1 second, infinite

	Bit rate parameters (CBR, VBR, CAE, HRD parameters)
	Fixed QPSimilar to HEVC configurations.
	Fixed QPSee configuration files in section 6.6.8.3

	Latency requirements and specific encoding settings
	Low-latency requirements 
Low-delay B configuration
With and without use of future reference frames
	Low-latency requirements, 
Low-delay-P 
Low-delay-B configuration
With (moderate latency to non-critical latency games) and without (ultra low and low latency game) use of future reference frames.

	Encoding complexity context 
	real-time encoding
	real-time encoding.

	Required decoding capabilities
	H.264/AVC Main Profile 
Level 4.0 [7]
	H.265/HEVC Main 10 Profile
H.265/HEVC Screen-Extended Main 10 profile  
Level 4.1, 5.1, 6.1 [8]

	NOTE:	Depending on the type of game (First person, Massive Multi-Player Online Role Play Game, Strategy) the latency requirements differs, usually ranging from less than 50ms to more than 200ms, thus leading to different encoding constraints and configuration.



[Table 6.6.5-2 provides an overview of latency constraints for each game category and identifies which coding tools are applicable and potentially useful for each category.
Table 6.6.5-2 Latency constraints tools for different game categories
	Latency Constraints
	Category A
	Category B
	Category C
	Category D
	Category E

	Low latency requirement
	optional
	Yes
	Yes
	Yes/No
	Yes

	Low delay P
	optional
	required
	required
	optional
	required

	Low delay B
	optional
	required
	required
	optional
	required

	Use of future reference frames
	optional
	No
	No
	optional
	No


]

End of  first Change 


Start of  Second Change: 

6.6.8.3.2	S5-HM-01: Main 10 Profile with no fixed Intra
To generate the anchor bitstreams, HM16.22 is used.
The settings are defined in the attached configuration file s5-hm-01.cfg. 
In summary, Eeach source sequence is encoded with the following changes:
-	QP: [22, 27, 32, 37] 
-	IntraPeriod with no fix interval
-  GOPSize is equal to 8. Each B picture refers to up to 4 preceding pictures in display order
-  IntraQPOffset is -1. B picture QP offsets are adjusted based on the base QP and on the QPmod , QPoffset,  QPOffsetModelScale  and QPOffsetModelOff. alternatively equal to 4, 5, and are set to 1 every 8 pictures.
- InternalBitDepth is 10 # codec operating bit-depth where sequences are coded with an internal bitdeph of 10 in accordance with [44] and metrics are calculated in 10 bits

[bookmark: _Toc70944483]6.6.8.3.3	HM-02: Main 10 Profile with fixed Intra every second
To generate the anchor bitstreams, HM16.22 is used.
The settings are defined in the attached configuration file s5-hm-02.cfg.
In summary, eEach source sequence is encoded with the following changes: 
-	QP: [22, 27, 32, 37] 
-	IntraPeriod such that near 1 second is achieved: 32 for 30fps sequences and 64 for 60fps sequences.
-  DecodingRefreshType: (2) IDR  
-  IntraQPOffset and B pictures QPoffsets are set equal to 0
-  Each B picture refers to immediately preceding pictures in display order.
- InternalBitDepth is 10 # codec operating bit-depth where sequences are coded with an internal bitdeph of 10 in accordance with [44] and metrics are calculated in 10 bits

[bookmark: _Toc70944484]6.6.8.3.4	SCC-01: Screen Content Profile with no fixed Intra
To generate the anchor bitstreams SCM-8.8 is used.
The settings are defined in the attached configuration file s5-scc-01.cfg.
In summary, eEach source sequence is encoded with: 
-	QP: [22, 27, 32, 37] 
-	IntraPeriod with no fix interval
-  	GOPSize is equal to 8. Each P B picture refers to up to 4 preceding pictures in display order

-  	IntraQPOffset is -1. P B picture QP offsets are adjusted based on the base QP and on the QPmod , QPoffset,  QPOffsetModelScale  and QPOffsetModelOff.alternatively equal to 4, 5, and are set to 1 every 8 pictures.
- InternalBitDepth is 10 # codec operating bit-depth where sequences are coded with an internal bitdeph of 10 in accordance with [44] and metrics are calculated in 10 bits

[bookmark: _Toc70944485]6.6.8.3.5	SCC-02: Screen Content Profile with no fixed Intra
To generate the anchor bitstreams SCM-8.8 is used.
The settings are defined in the attached configuration file s5-scc-02.cfg.
In summary, eEach source sequence is encoded with: 
-	QP: [22, 27, 32, 37] 
-	IntraPeriod such that near 1 second is achieved: 32 for 30fps sequences and 64 for 60fps sequences.
- 	DecodingRefreshType: (2) IDR  
-  IntraQPOffset and P B pictures QPoffsets are set equal to 0
-  Each P B picture refers to immediately preceding pictures in display order.
- InternalBitDepth is 10 # codec operating bit-depth where sequences are coded with an internal bitdeph of 10 in accordance with [44] and metrics are calculated in 10 bits


End of  first Change 

