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1. Scope
This white paper aims to stimulate the market for mobile gaming by ensuring content and devices predictably meet gaming consumer expectations.  The Open Mobile Alliance focus is on achieving industry alignment on mobile handset performance and feature characteristics that impact game user experience and porting costs to increase quality and quantity of premium mobile games.  The requirements captured in this white paper can be used by content providers, mobile network operators, and handset manufacturers to create mobile handsets for gaming.
2. References

The policy for reference lists is:

1.
OMA documents listed should have at least one approved version – draft-only docs should not be referenced.  Exception exists for documents that will be approved with or after the referenced doc is approved (may be part of same enabler package).  In short – approved docs should not reference unapproved docs.

2.
When a reference is made to an OMA specification, then Open Mobile Alliance with the TM symbol (™) should be used in the description.

3.
The name + version (no date) for OMA specifications are generally sufficient – dates should be used only if there is a specific reason to limit the usage.

4.
For references to WAP Forum docs, dates should not be included as DID's for the old WAP Forum specifications are enough and the reference description should refer to WAP Forum™.

5.
References to other affiliate docs should similarly provide sufficient information to uniquely determine the needed document and should provide the appropriate source information.

6.
The URL for OMA material (new OMA and affiliate) should always be http://www.openmobilealliance.org (an exception is OMNA that is reached through http://www.openmobilealliance.org/tech/omna)

Models to use


[REFLABEL]
<General Model> “Ref Title”, Ref information (source, date, id),
URL:http//<ref-source>/ 


[OMADOC]
<OMA Model> “OMA Document Title”, Open Mobile Alliance™, OMA‑<docname>{‑<version>}, URL:http//www.openmobilealliance.org/ 

If there are no entries in the table – enter ‘none’ to be clear.
DELETE THIS COMMENT

	<RefLabel>
	<ref-description>
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3. Terminology and Conventions

3.1 Conventions

This is an informative document, which is not intended to provide testable requirements to implementations.

3.2 Definitions

	Term 1
	Definition

	Term 2
	Definition

	
	


3.3 Abbreviations

	OMA
	Open Mobile Alliance

	xxx
	xxx

	
	


4. Introduction

Mobile gaming has become a key handset application, competing with ringtones as the most popular (and revenue generating) form of online content.  Informa predicts that global revenue from mobile games will increase from US$2.6 billion in 2005 to US$11.2 billion by 2010 (Source: Informa Telecoms & Media, Mobile Games, 2005).  While a majority of gaming sales today is attributable to simple, 2D casual games, there is a clear market shift to high-end 3D gaming to create a user experience equivalent to portable gaming consoles and reap the benefits of a higher average unit price per game.  

There are several factors influencing this shift, including increasing availability of mobile handsets with hardware-accelerated 2D and 3D graphics, greater presence of high level operating systems that enable provisioning and execution of high quality native games, and increased consumer demand for high end native and managed games across geographic regions.  

Platform fragmentation, varying levels of security, and lack of deployment infrastructure for premium games are some of the key issues facing game developers and publishers today.  Game publishers are finding that device performance and behaviours are highly unpredictable when porting from one device to another, even when devices are advertised to have similar capabilities.  As a result, game publishers are not able to consistently meet consumer expectations across a range of mobile handsets.  Further, behavioural differences among handsets often force fundamental design changes in games (not just handset customizations that can be accounted for at build time). 

The time and expense of per-device porting inhibits content delivery and creates an unacceptable time lag from device shipment to content availability.  Due to the fragmented market, it is very difficult for game developers to pre-develop games (e.g. before commercial devices are available) and easily deploy these games across a range of devices in a mobile operator’s portfolio.  As a result, little can be done until a specific device is in the hands of the developer.  

The Open Mobile Alliance, with members across the mobile value chain, is uniquely positioned to develop market driven specifications that allow all parties to invest with confidence in innovative mobile games and services that offer consumers the most exhilarating experience possible.  This white paper is the first step along that path.  It establishes a set of guidelines and common terminology for the various facets of the mobile gaming user experience.  These guidelines are materialized in a set of performance classes, each of which are intended to represent a logical grouping of mobile games that share similar performance requirements and functional capabilities, for example, simple two-dimensional (2D), sprite-based games that comprise the majority of mobile games in the market today, the more advanced three-dimensional (3D) games running in managed environments like Java™ and .NET, and the emerging premium 3D games running within a high level operating system on hardware accelerated devices.

Associated with each performance class are the minimum device capabilities and measurable performance characteristics that game publishers require to achieve a consistent mobile gaming user experience across the range of devices within a performance class.  It is important to note that the performance characteristics defined in this white paper must be measured holistically.  Any single performance measurement, e.g. the polygons per second supported, is not the sole determinate of device performance and as such does not consistently map to user experience.

Once devices begin implementing to these set of requirements, game publishers will be able to target handsets in a more efficient and cost-effective manner, which is expected to draw new entrants into the mobile gaming arena.  Increased revenue opportunities, competition, and a wealth of premium mobile gaming titles will benefit all members of the mobile value chain:
· Consumers benefit from a broad library of premium quality games, including mobile versions of leading console titles, and a consistent user experience across handsets.

· Game Publishers benefit from higher return on investment (due to reduced porting effort and higher average unit price for premium games).
· Mobile Operators benefit from revenue sharing with developers/publishers on higher margin games, consumer attraction and retention, and increased utilization of 3G networks.

· Operating System Vendors benefit from higher appeal and more compelling value proposition of their product offering to consumers, and increased attach rate.

· Handset Manufacturers benefit from increased phone replacement rate driven by graphics technology evolution that induces consumers to upgrade their handsets to improve their gaming experience, and increased name recognition through mobile game branding opportunities.

5. Device classification criteria
The purpose of the classification is to categorize devices with higher performance, and in turn better user experience to the higher end of the scale.  The key criteria to consider when analyzing a device performance, is the performance of the integrated components that constitue 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.  To address compatibility the higher classes must be superset of the lower classes. 
5.1 Key criteria
5.1.1 Memory

Memory may be divided into the following categories, where each category may have an impact on the performance of the game application. 
	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 need to have capability for storing large amount of data on memory cards such as mini/micro SD.  For example high-end 3D games may take up to 4 Meg of memory.


5.1.2 3D, 2D graphics engine
There are many factors impacting the performance of the 3D game applications some of which are listed below:

	SW Engine 
	Optimization of the SW engine impacts performance

	HW accelerator
	Provide high performance 3D rendering which depends on many factors such as the items listed below:

	
	CPU/GPU performance

	
	Floating point unit

	
	Bus speed


5.1.3 Display resolution
Screen resolution directly impacts the gaming experience.  Games with high end graphics feature require high resolution display to enhance the gaming experience.  The following are possible resolutions that the device needs to support depending on the category of the device under consideration.
	QCIF
	


	QVGA
	Available on many existing devices

	VGA
	Likely available in the near term device

	HVGA/WVGA
	Possibly available in the future devices


5.1.4 Audio

Advanced audio features create immersive gaming experience.  Stereo and Spatial audio are technologies currently available.  Multichannel may be available in the future.

	Stereo
	Self explanatory

	Multichannel
	Allows game developer to target specific speakers with game audio

	Spatial audio
	Creates the impression of surround sound system using only one or two speakers

	3D
	3D Sound is a signal processing technique to increase a reality and three-dimensional effects to the game through speaker or head phone.


5.1.5 Keyboard 

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 rocker.


5.1.6 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.


5.1.7 Ergonomics


??

5.1.8 Connectivity

	Short range (Bluetooth)
	May be used for multi-player gaming

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

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


6. Performance Classes
<descriptive text>

	
	Class 1
	Class 2
	Class 3
	Class 4

	Target Games
	Managed 2D/3D games
	Managed 3D games 
	Native 3D games
	Next gen native 3D games

	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
7. Device Requirements
Devices need to satisfy requirements listed for their intended category.  As mentioned before, higher class devices are superset of lower classes.

7.1 Memory

	Requirement
	Class 1
	Class 2
	Class 3
	Class 4

	The device shall include 512 Mbit (64MB) RAM for storing game and user data
	
	
	
	

	The device shall include 256 Mbit (32MB) RAM for storing game and user data
	
	
	
	

	The device shall include 128 Mbit (16MB) RAM for storing game and user data
	
	
	
	

	The device shall have capability for external memory card such as mini/micro SD.
	
	
	
	


7.2 Video

	Requirement
	Class 1
	Class 2
	Class 3
	Class 4

	The device shall have MPEG video format capability
	O
	M
	M
	M


7.3 Graphics
7.4 Display resolution

7.5 Audio

	Requirement
	Class 1
	Class 2
	Class 3
	Class 4

	3D Sound
	O
	O
	O
	M

	Multi-channel Sound
	O
	M
	M
	M

	Stereo earphone/speaker
	O
	O
	M
	M

	The device shall provide Sound Format, with various sound sources such as MP3, PCM, SMF, ADPCM, AAC/AAC+.
	O
	M
	M
	M


7.6 Keyboard

	Requirement
	Class 1
	Class 2
	Class 3
	Class 4

	The device shall have specialized gaming keys
	O
	O
	O
	M

	The device shall allow combination of 2 keypad keys and a rocker 
	O
	M
	M
	M


7.7 Directional controller

	Requirement
	Class 1
	Class 2
	Class 3
	Class 4

	The device shall have 4-way directional controller
	M
	M
	M
	M

	The device shall have 8-way directional controller  
	O
	O
	M
	O

	The device shall have analog controller
	O
	O
	O
	M


7.8 Connectivity
	Requirement
	Class 1
	Class 2
	Class 3
	Class 4

	Bluetooth
	O
	O
	O
	O/M?

	USB
	O
	O
	O
	O/M?

	Cellular network (3G, 2.5G)
	
	
	
	

	WLAN (WiFi)
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�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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