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Introduction
In the context of the study on 5G Video codecs characteristics (FS_5GVideo) a limited number of service scenarios has been identified for the evaluation of video codecs already defined in 3GPP specifications, namely AVC and HEVC.
One of these service scenarios is the streaming of gaming contents for which content characteristics differ from natural content.

This contribution proposes to classify sequences according to section 6.6.3 of Draft TR 26.955 related to game categories, and provides a mapping to proposed tests to be performed and anchors to be used.
Test sequences classification
The table below proposes a summary of the gaming sequences according to the categories defined in section 6.6.3 of 26.955 and reproduce here for convenience:

· Category A: Low/medium dynamicity with low/medium complexity
This category includes games such as board games, turn-by-turn strategy games, management/simulation games or non-realtime role-playing games (RPG) in which content may not change over several consecutive frames and changes are typically limited. This category also includes games such as adventure games, casual games, or platform games in which although content may change at every single frame, changes are limited to animation of sprites or simple global movements of the content.

· Category B: games with high dynamicity and low/medium complexity
This category includes games such as fighting games, racing games, real-time strategy (RTS) games or real-time RPGs in which content is very dynamic but changes are either limited or simple transforms.

· Category C: games with high dynamicity and high complexity
This category includes games such as first-person shooters (FPS), Massive Multiplayer Online (MMO) games and racing games in which content is very dynamic with possibly very significant changes regularly in the content.

· Category D: photo-realistic games or games based on natural images/video
The main characteristics of the games in this category is that their content is typically considered as more complex content to video encode.

· Category E: XR game content (VR/HMD sequence)
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	Categories

	Game sequence title
	Source properties
	Frame numbers
	Game type
	Sequences Characteristics
	A Low/medium dynamicity Low/medium complexity
	B:
 High dynamicity Low/medium complexity
	C:
High dynamicity
High complexity
	D:
photo-realistic games games based on natural images/video
	E:
XR game content
Note: no sequences in that category

	Arena of Valor (AOV) 
(Tencent)
	1080p, 60fps, 8bits
	All
	multiplayer online battle arena 

	fix + 
Smooth travelling. Small incrustation. Stable at 90%. One pop-up incrustation.
	X
	
	
	
	

	Baolei-Man
(Tencent)
	1080p, 60fps, 8bits
	All
	online multiplayer game ?First person shooter?

	Pursuit. Some irregular camera traveling. Small incrustation.
Stable at 99%
	
	X
	
	
	

	Baloei man 4k
(Tencent)
	4K, 60 fps, 10 bits
	All
	online multiplayer game?  First person shooter?

	Pursuit. Some irregular camera traveling. Small incrustation. Stable at 99%
	
	X
	
	
	

	Baolei-Woman
(Tencent)
	1080p, 60fps, 8bits
	All
	online multiplayer 
first person shooter

	Pursuit. Lots of irregular camera traveling. Small incrustation. Stable at 90%
	
	
	X
	
	

	Baolei-woman 4K
(Tencent)
	4K, 60 fps, 10 bits
	All
	online multiplayer 
first person shooter

	Pursuit. Lots of irregular camera traveling. Small incrustation. Stable at 90%
	
	
	X
	
	

	Jianling-Temple
(Tencent)
	1080p, 60fps, 8bits
	All
	massive multiplayer online role-playing game
	Battle/pursuit. Lots of irregular camera traveling. Stable at 90% One small pop-up incrustation
	
	
	X
	
	

	Jianling-Beach
(Tencent)
	1080p, 60fps, 8bits
	All
	massive multiplayer online role-playing game
	Battle/pursuit. Dark scene. Irregular camera traveling. Small incrustation. Stable at 99%
	
	X
	
	
	

	Heroes of the Storm part 1
(kingston)

	1080p, 30fps, 8bits
	300 first frames
	a crossover multiplayer online battle arena,
	Fix, plus 2 smooth small travelling 
	X
	
	
	
	

	Project CARS part 1
(kingston)

	1080p, 30fps, 8bits
	300 first frames
	Car racing game
	Realistic rendering. Constant smooth movement.  Small incrustation. Stable at 90%
	
	
	
	X
	

	WoW part 2
(kingston)
	1080p, 30fps, 8bits
	300 first frames
	multiplayer online role play
	Dark scene, irregular camera traveling. Small incrustation. Stable at 90%
	X
	
	
	
	

	Minecraft
(twitch)
	1080p, 60fps, 8bits
	600 first frames
	Casual game sandbox, brick construction
	Graphic : Lots of irregular camera traveling. Very small incrustation. Stable at 100%
	X
	
	
	
	

	CS:GO
(twitch)

	1080p, 60fps, 8bits
	600 first frames
	a multiplayer first-person shooter
	1/ first half of sequence is dark (300pict)
2/ fade (15 pict)
3/ action : first-person shooter
	X (first part)
	
	X (3rd part)
	
	

	StarCraft
(twitch)

	1080p, 60fps, 8bits
	600 first frames
	Real Time Strategy game
	fix + 
smooth travelling Small incrustation stable at 90%.
	
	X
	
	
	




Class of sequence and corresponding anchors

According to table 6.6.5.2 in 26.955 copied below for ease of reference:

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




The following table defines Classes, with corresponding sequences; anchors and proposed tests.

	Class
	Sequences
	Current Anchors and tests (26.955 section 6.6.5 and 6.6.9)
	Proposed anchors and test

	Class AA (cat A+D.)
	Minecraft
	Anchors: AVC & HEVC with
LD-P, LD-P plus CRA=1, LD-B, LD-B plus CRA=1 

Test: GDR, RAP =1s and RAP= infinit 
Note: GDR may require use of ffmpeg or porting the tools in the JM and HM reference softwares
	Test CRA/IDR : 
· Anchor : LD-B RAP infinit.

· Test  : LD-B plus intra period of 1second.
Per codec.

Test GDR:
· Anchor: LD-B plus intra period of 1second
· Test: max GDR refresh period of 1s. 

Per codec.


	
	AOV
	
	

	
	Heroes
	
	

	
	WoW
	
	

	
	Project CARS
	
	

	
	CSGO (first part)
	
	

	
	
	
	

	Class BB (cat B, C, E and partially D)
	Baloei Man
	Anchors: AVC & HEVC with LD-P, LD-P plus CRA=1, LD-B, LD-B plus CRA=1 see section 6.6.9 
Test: GDR, RAP =1s and RAP= infinit see section 6.6.5

Note: GDR may require use of ffmpeg or porting the tools in the JM and HM reference softwares
	Anchor: LD-P RAP infinit.

Test 1 : LD-P plus intra period of 1 second. 
Per codec.

Test 2: GDR
· Anchor: LD-B plus intra period of 1second
· Test: max GDR refresh period of 1s. 
Per codec.


	
	Baloei Woman
	
	

	
	Janling-Temple
	
	

	
	Janling-Beach
	
	

	
	CSGO (third part)
	
	

	
	StarCraft
	
	

	
	Baloei Man2 4K
	
	

	
	Baloei Woamen 4K
	
	

	Class EE XR sequences????
	No sequence yet
	
	





Proposals
Add Table from section 2 of this document in annex C of 26.955 
Refined proposed anchors and test as per section 3 of this document 





