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1 Reason for Contribution

During the Beijing meeting, we discussed the need to restructure the document to make it appear more like an informative white paper and less like a normative requirements specification.  The Detailed Proposal below is one suggestion for how to achieve this.  
2 Summary of Contribution

The proposal tries to re-focus the white paper on the tiers of games and what devices need to provide to support each tier of game, instead of trying to create classes of devices.

3 Detailed Proposal

The following sections are extracted from the white paper and restructured to achieve the aforementioned goals.
5. Key Determinates of Gaming User Experience
This section describes the factors that significantly impact the overall gaming user experience on mobile handsets.  Following sections describe how these factors play into the experience of different tiers of mobile games.
5.1 Performance
The key criteria to consider when analyzing a device performance are the performance of the integrated components that constitute the system.  The system includes HW platform, memory, display resolution, OS, other SW components, etc.  For example a simple performance measure of polygons per second, amount of video memory, or display resolution does not by itself determine the graphics performance of the device.  Rather, the 3D performance measurement includes the actual performance of the game application which is taking advantage of the underlying SW and HW components available on the device.  

· Note: This is where we need input on how to measure device performance in a more holistic manner, taking into account multiple device characteristics.
5.2 Capabilities and Features
5.2.1 Memory

Memory may be divided into the following categories, where each category may have an impact on the performance of the game application.  When considering memory size, it is important to understand the minimum required to download, store, and execute the mobile game.  The actual numbers will vary depending upon the gaming tier, and manufacturers are encouraged to exceed the minimum to provide a better user experience.
	Video
	Device video memory has direct impact on the display performance.  

	RAM
	Guarantee certain amount of RAM for execution of game application

	Mass storage
	Device needs to have capability for storing large amount of data, e.g on memory cards such as mini/micro SD.  For example high-end 3D games may take up to 4 Meg of memory.


5.2.2 Multimedia

Codecs supported on the device allow game developers to include compressed audio and video clips, such as cut-scenes and background music, using industry standard formats.  The following codecs are typically used by mobile game developers.
	Video
	MPEG-4, WMV9 

	Audio
	MIDI, MP3, WMA9


· Note: Need more developer input on which codecs are really used.   Need to specify actual standard names where applicable to ensure consistency of implementations.
5.2.3 Graphics 

The implementation of the graphics engine and software stack significantly impacts overall game performance.  
	SW Engine 
	Optimization of the SW engine impacts performance

	HW Acceleration
	Provides high performance 2D and/or 3D rendering which depends on many factors such as the items listed below:

	
	CPU/GPU performance

	
	Presence of Vector Floating Point Unit

	
	Bus speed


5.2.4 Display 

Screen resolution directly impacts the gaming experience.  Games with high end graphics feature require a high resolution display to enhance the gaming experience.  

	QCIF
	Standard display resolution on mass market handsets

	QVGA
	Minimum resolution needed for mid- to high-tier devices

	HVGA
	Higher resolution display recommended for improved gaming experience

	VGA
	Much improved display resolution provides very crisp images for gaming realism, however it greatly increases device processing requirements and increases power consumption due to the large amount of video data

	WVGA
	Recommended for landscape displays to provide an immersive, cinematic gaming experience


5.2.5 Audio

Advanced audio features create an immersive gaming experience.  

	Stereo
	Self explanatory

	Audio (multichannel) mixing
	Device can mix several audio tracks simultaneously (e.g., game background music and sound effects).  

	3D positioning

	Ability for individual voices or the entire audio output to appear to originate from a certain position in a 3D space. 3D positioning technologies are further subdivided according to whether the effect is created when using headphones or speakers

	3D spatialisation
	Processing of audio output so as to sound as if it is in a particular acoustic environment, including different frequency response, path effects, etc


5.2.6 Keyboard / Keypad

As this is the primary means for the user to interact with the gaming application, it is important that the key matrix satisfies certain criteria such as allowing multiple keypad presses.

	Specialized gaming keys
	Some devices provide specialized gaming keys in addition to the normal keys available.

	Simultaneous key press capability
	Many games require simultaneous presses of 2 keys and a directional controller.


Directional controller goes hand-in-hand with the gaming keys.  The more flexibility the device provides for the directional controller the better the gaming experience may become.

	4-way digital
	Generally this is the minimum requirement on any gaming device

	8-way digital
	Provide a better gaming experience and is recommended over 4-way 

	Analog
	Provides full range motion and gives a similar experience to a gaming console.


5.2.7 Ergonomics


Certain device UI features can augment overall game play and user experience.

	Motion sensor
	A device that enables you to play games by tilting the terminal up/down/left/right to substitute for direction keys

	Vibration
	Provides a “rumble” feature to accentuate certain gaming visual effects such as crashes

	Landscape mode
	Provides immersive visual effect by enabling a broader range of visibility


5.2.8 Connectivity

Device connectivity allows the user to communicate with other game players and interact with online game servers.

	PAN (Bluetooth)
	Short-range connection that may be used for multi-player gaming.

	WAN (Wi-Fi, 3G, 2.5G)
	In addition to multiplayer gaming this feature may provide access to online community portals.

	USB
	Such devices may include game pad, mouse, keyboard, etc. It is also possible to communicate with other hardware, such as a Personal Computer.


6. Mobile Gaming Classes

The following sections provide a logical grouping of mobile games that share similar performance requirements and functional capabilities.  Each section describes the minimum performance and capabilities that need to be supported by devices to provide a consistent gaming user experience.  It is envisaged that when devices targeting a specific mobile gaming class consistently implement the guidelines that follow, the time and effort required to deploy games targeted at new devices entering the market will be greatly reduced, allowing the mobile gaming market to flourish.

The Mobile Gaming Classes can be segmented into four classes based on games that are in the market today and those that are coming to market in the next one to two years.  The following table provides a summary of the relationship between the Mobile Gaming Classes and device performance and capabilities and impact the gaming user experience for said class.  
Class 1 games are simple two-dimensional (2D), sprite-based and three-dimensional (3D) games comprising the majority of mobile games in the market today.  

Class 2 games are more advanced three-dimensional (3D) games.  Games in this category run on a mix of software and hardware-accelerated graphics engines and may run natively or in managed environments such as WIPI, Java, Brew, .NET, etc.
Class 3 games utilize hardware accelerated 3D graphics engines exclusively and run natively within a high level operating system on hardware accelerated devices.  

Class 4 games are the next generation of 3D games with cinematic realism.

· Note: We can replace this with the table suggested by Tao Group

	
	Class 1
	Class 2
	Class 3
	Class 4

	Resolution
	QCIF
	QVGA
	QVGA
	QVGA (VGA?)

	Graphics Performance

	3D: 20K poly/s 

2D: 1M pixel/s

Frame rate: 20fps
	3D: 100K poly/s

2D: 5M pixel/s

Frame rate: 20fps
	3D: 500K poly/s

2D:  10M pixel/s 

Frame rate: 20fps
	3D: 1M poly/s

2D: 20M pixel/s 

Frame rate: 20fps

	Memory
	1MB (Heap)
	8MB (Heap)

8MB (Video)
	32MB (Heap)

16MB (Video)
	64MB (Heap)

32MB (Video)

	Graphics API

	
	OpenGL® ES 1.0 or equivalent
	OpenGL® ES 1.1 or equivalent
	OpenGL® ES 2.0 or equivalent


Table 1: Performance classes

6.1 Mobile Game Class 1
Class 1 games are simple two-dimensional (2D), sprite-based and three-dimensional (3D) games comprising the majority of mobile games in the market today.  

Devices targeting mobile games in this class need to provide the following performance and capabilities.
6.1.1 Performance

6.1.2 Memory

Class 1 games are typically between 300K and 1MB in size, therefore devices need to provide at least XX MB 
6.1.3 Multimedia

Devices supporting Class 1 games need to support MIDI for compressed audio.  Class 1 games do not utilize embedded video clips, therefore video codecs are not required for this class.
6.1.4 Graphics

6.1.5 Display

6.1.6 Audio

6.1.7 Keyboard/Keypad

6.1.8 Ergonomics

6.1.9 Connectivity

6.2 Mobile Game Class 2

Class 2 games are more advanced three-dimensional (3D) games.  Games in this category run on a mix of software and hardware-accelerated graphics engines and may run natively or in managed environments such as WIPI, Java, Brew, .NET, etc.

Devices targeting mobile games in this class need to provide the following performance and capabilities.

6.2.1 Performance

6.2.2 Memory

6.2.3 Multimedia

6.2.4 Graphics

6.2.5 Display

6.2.6 Audio

6.2.7 Keyboard/Keypad

6.2.8 Ergonomics

6.2.9 Connectivity

6.3 Mobile Game Class 3

Class 3 games utilize hardware accelerated 3D graphics engines exclusively and run natively within a high level operating system on hardware accelerated devices.  

Devices targeting mobile games in this class need to provide the following performance and capabilities.

6.3.1 Performance

· Need to tie back to the performance metrics we still need to define.  
6.3.2 Memory

Class 3 games will typically be 8-10MB for the game logic and can reach upwards of 25-40 MB in size when incorporating advanced multimedia content.  

Devices need to have at least 128MB of onboard memory for storing at least one game on-board and need to support removable media for additional games.  

Devices need to include at least 64MB of RAM to ensure that adequate memory is available to execute the game.
6.3.3 Multimedia

Class 3 games will make extensive use of multimedia features and codecs.  Devices need to support video codecs (MPEG-4 and WMV9) as well as audio codecs (MP3, AAC, WMA9).  
Class 3 games do not use MIDI for audio, so devices do not need to support this other than for backward compatibility if desired.

6.3.4 Graphics

Class 3 games require that the device support hardware-accelerated 3D graphics and OpenGLES 1.1 or equivalent functionality (eg Direct3D Mobile).  These games also make extensive use of the Floating Point Unit for game physics (eg collision detection). 
6.3.5 Display

6.3.6 Audio

6.3.7 Keyboard/Keypad

6.3.8 Ergonomics

6.3.9 Connectivity

6.4 Mobile Game Class 4

Class 4 games are the next generation of 3D games with cinematic realism.

Devices targeting mobile games in this class need to provide the following performance and capabilities.

6.4.1 Performance

6.4.2 Memory

6.4.3 Multimedia

6.4.4 Graphics

6.4.5 Display

6.4.6 Audio

6.4.7 Keyboard/Keypad

6.4.8 Ergonomics

6.4.9 Connectivity

· Note: Section 7 in the white paper should be removed.
4 Intellectual Property Rights

Members and their Affiliates (collectively, "Members") agree to use their reasonable endeavours to inform timely the Open Mobile Alliance of Essential IPR as they become aware that the Essential IPR is related to the prepared or published Specification.  This obligation does not imply an obligation on Members to conduct IPR searches.  This duty is contained in the Open Mobile Alliance application form to which each Member's attention is drawn.  Members shall submit to the General Manager of Operations of OMA the IPR Statement and the IPR Licensing Declaration.  These forms are available from OMA or online at the OMA website at www.openmobilealliance.org.

5 Recommendation

Recommend that OMA GS WG review this with other inputs to incorporate into the next version of the white paper in the Athens meeting.









�Note: incorporated Tao Group suggestion


�Would prefer to have a holistic measurement criteria and not just focus on poly/s.


�Other graphics APIs that could suffice here include JSR184 and Direct3D Mobile.
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