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Remote Gaming Console Requirements and Functional Specification

1 Abstract

1.1 The Problem
The remote gaming console solves several problems that make serious gaming with high 
performance laptops less than ideal:

• High performance laptops are compromise because they try to be high performance 
desktops. So they have one to three hard drives, large RAM, a high performance CPU 
and a killer graphics card.

• Some have the option for more than one graphics card, surprisingly enough.

• This makes them heavy. 7-12 pounds depending on the size of the screen, and how many 
hard drives and batteries one places in them.

• This makes them power hungry, which means a large battery, which makes them heavier.

• This means that they do not do a good job of cooling themselves, so they almost always 
need to be used with laptop cooler plates, which makes them every more cumbersome to 
use.

• In spite of external cooling, they often fail early due to the graphics card failing from 
over heating.

• They are extremely expensive, often costing much more than a comparably performing 
Gaming Desktop, and certainly more than a gaming console.

1.2 A Solution
But there is a solution that arises out of a division between the game machine and the user interface. 
This distinction is being exploited by game server companies such as OnLive.com where games run 
on the server machines of OnLive, and the video is displayed on your PC, Laptop or TV via the 
OnLive micro console.

However, OnLive doesn't run all games, of course, since they need to license games from the 
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gaming companies to serve them. And there will be many games that will never be available this 
way.

1.2.1 A TV Solution?
If you want to play your game on a big screen TV, then the consoles do that, OOTB [out of the 
box]. That is what they were designed for. 

But your Gaming PC is not on your big screen TV OOTB.

But what about the user interface for the game on your TV?

If a game controller is ok then problem solved.

But if you are playing a PC based game that requires more than a game pad, then the console is not 
a solution. MMOs are designed for a complete PC keyboard and a mouse, not a game controller.

1.2.2 What games don't work on consoles?
Let's start with World of Warcraft – the most popular MMO. It runs on PCs. WoW does not run on 
consoles.

Almost all MMOs are this way. gPotato.com and Perfectworld.com are examples of companies 
serving several MMOs each in the US that will not be served with OnLive and are not available for 
consoles. MMOs are a popular and growing game genre.

One might mention Second Life as another game in this genre, although it's popularity over time 
may be in question.

FPS – first person shooters – are also a popular game genre. While they are supported on the 
consoles, the use of game controllers and the relatively underpowered consoles means that console 
players play in different areas from PC players so that they will not be killed outright by the faster 
more responsive PC players.

This points leads to the requirement for a high frame rate solution in this area.

1.2.3 What does the solution look like?
So what a gamer wants is a laptop with the power of a desktop.

• She needs the full keyboard, and not just a game controller.

• She needs a large screen – 17 inch.

• Ability to use a mouse, game pad, or other USB input 
device.

• Without the cost, weight,  power hunger, and heat 
generation of a high end laptop.

So the solution looks like a laptop, but it uses the Gaming Desktop capabilities remotely.

The Remote Gaming Console looks like a laptop, but it's lighter and less power hungry, and costs a 
lot less.
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2 Glossary
RGC – Remote Gaming Console. The thing that looks like a laptop.

RGS – Remote Gaming Server. The small box that attaches to the Gaming Desktop.

FPS – First Person Shooter – not to be confused with fps. A Genre of game where the player views 
other players but not herself. Game is fast paced and requires low lag and high fps.

fps – Frames Per Second – not to be confused with FPS. Display update rate of video of the game.

Host – The Gaming Desktop or Console that the RGS is connected to.

MMO – short for MMORPG – Massively Multiplayer Online Role Playing Game. A genre of 
games

Game Pad – a subset of a keyboard for gaming. Often it is customized for 
particular games.

Game Controller – a game input device designed for a console, or game play on 
a PC. It has 1 or 2 joysticks and a few buttons and triggers and is designed to be 
used in both hands at the same time.

3 Requirements and Goals

3.1.1 RGC Hardware Requirements

3.1.1.1 High Resolution Screen, Widescreen format.
1920 x 1080 Screen. At least 17 inch. Perhaps also 15" inch.

3.1.1.2 Video Chip
Support high performance video decompression to achieve frame rate. High performance 3D 
performance is not required. No 3D applications will run directly on this platform. Of course this 
solution also ought to be able to watch web videos and movies as well.

3.1.1.3 WiFi – 802.11 abgn
Support high performance WiFi connections to the RGS. WAP, WAP2 security.

3.1.1.4 100mbs / 1gbs Wired LAN
Allow a wired connection as well to solve connection problem as well to permit wired gaming. If an 
enthusiast takes this to a LAN party, then they will probably want to connect it directly with a point 
to point wire to avoid disruption and delay of a WiFi network.
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3.1.1.5 Lighted Keyboard to allow playing in the dark.
A full-on AlienFX lighting system is probably not required.

3.1.1.6 Trackpad – with lighted surround.
Light shows whether it is enabled or not.

3.1.1.7 Four USB ports – two on each side.
Design should be right or left handed.

3.1.1.8 High Performance Audio
Including stereo speakers, headphone jacks. Microphone jack. To allow high performance head set, 
and two way communication.

3.1.2 RGC Hardware Goals

3.1.2.1 Lighting Color Control
Alienware may be the only one that provides this. AlienFX lighting is supported on desktops and 
laptops. At least lights are required. Lighting animation need not be provided.

3.1.2.2 Webcam
Normal lid mounted webcam for use in-game and with Skype or other suitable applications.

3.1.3 RGC Hardware Non-Goals
The RGC platform is limited to reduce cost, weight, and power consumption.

3.1.3.1 No Hard Drive

3.1.3.2 No DVD Drive

3.1.3.3 Battery Optional
While the device needs a battery slot if it's going to be used as a normal Netbook style laptop to 
read email and browse, when it's used in the home for gaming, no battery will last long enough even 
with the lower power requirements. So the RGC should operate without the battery to save weight 
on your lap.

3.1.4 RGS Hardware Requirements
RGS is the server that attaches to the Gaming Desktop PC or the Gaming Console.

3.1.4.1 Video Compression
Video compression accellerator to achieve a high frame rate economically.
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3.1.4.2 WiFi 802.11 abgn – High Performance WiFi

3.1.4.3 100mbs / 1gbs Wired LAN
This connection provides direct connection for LAN parties, and for configuring the device.

3.1.4.4 DVI / HDMI pass-through video connections
VGA is not required. Video is passed through to the local monitors or big screen TV.

Is it required to take DVI in, and then repeat to the HDMI? and vice versa? Not clear.

Perhaps RGS should be shipped with short – 8-10 inch – HDMI and DVI cables to allow the RGS 
to be located next to the Desktop / Console, or next to the monitor.

Is Display Port an interesting video input / output?

3.1.4.5 External Power supply
It would be nice if the power supply were internal to the RGS, but it more likely to reduce cost / 
complexity if it were external. It will also reduce the size of the box and allow more convenient 
location of the RGS.

3.1.4.6 Remote WiFi Antenna
The ability to move the antenna away from the RGS will simplify position of the RGS vis a vis the 
monitor, console/desktop and the antenna. The antenna cable could be extra cost option.

3.1.4.7 USB client ports
USB devices are forwarded to the console / desktop from the RGC. USB 2 of course. Standard B 
connector on the RGS box. 24" A-B cable supplied with RGS.

3.1.5 RGS Hardware Non-Goals

3.1.5.1 User Interface
No LCD screen, or keyboard interface of any kind.

3.1.5.2 Hard Drive
No hard drive reduces cost. Boot from flash.

3.1.6 RGC Software Requirements

3.1.6.1 RGC acts as a remote gaming platform to a Gaming Desktop PC.

3.1.6.2 RGC acts as a remote gaming platform to a Gaming console, including Xbox,  
PS3, and Wii.

This assumes that the gaming console, and the game being played, supports keyboard / keypad, and 
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mouse input, or that a suitable console gaming controller is used. Any gaming controller is assumed 
to connect to the gaming console without participation of the RGC.

Note that OnLive.com has set a standard for support with their OnLive MicroConsole. Their 
supported devices is one place to start when considering this support.

3.1.6.3 RGC supports a frame rate of at least 30 fps.
Higher fps may be required for FPS games.

3.1.6.4 Support for USB attached thumb drives
Allow small flash devices to be mounted and "served" back ot the Host so that settings / files can be 
copied between the Host and the storage. This depends on the ability of a Gaming Console Host to 
support this.

No need to support USB attached hard drives.

3.1.6.5 Support for an SD Card
Allow SD cards to be mounted and "served" back to the Host. This also allows picture cards from 
cameras to be uploaded to the web from the RGC when it is in Laptop mode.

3.1.6.6 Update of Software
The software of the RGS and RGC will need to be updated and this makes the most sense over the 
internet. If the system is based on Ubuntu / Debian, then the package manager and update manager 
infra-structure can easily support update. By pointing the update manager to a special website, and 
locking it down, the range of software installed and updated can be limited.

3.1.7 RGC Software Goals

3.1.7.1 RGC can act as a low performance laptop for direct connection to WiFi / LAN.
RGS is not required for this use so that it works remotely. This implies that a battery is required, 
which is not required when the RGC is connecting with the RGS.

This implies a requirement to limit the ability to perform all functions of a complete operating 
system. RGC is supposed to be a limited device, not a full function laptop. How can it be limited, 
but include additional functions?

Functions are limited and include:

3.1.7.1.1 Browsing
Including email via browser, Facebook etc. Full function browser.

Perhaps limited ability to add plug-ins to browser.

Chrome and Firefox are suitable browsers.
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3.1.7.1.2 Playing video with Flash
Netflix and other DRM sources need not be supported without special licensing. Note that Ubuntu 
is not supported by Netflix due to DRM issues.

3.1.7.2 Built in webcam
Some gaming consoles support webcam attachments. Detailed requirements require study.

3.1.7.3 Skype Support
Skype might be supported with audio and video.

3.1.7.4 Open Source Platform
It seems best to base both RGS and RGC on an open source operating system to reduce 
development costs.

3.1.7.5 Allow Open Access to Platform
It seems best to allow the user Hack the platform to change it's use. Trying to lock down a platform 
is always defeated. It should be easy for the customer to put the software back to its original state if 
the hacking messes it up – as long as the hardware is not modified of course. No Harm, No Foul. 
Both RGS and RGC should act this way.

Bricking the device should not be possible as long as hardware is not modified.

3.1.8 RGC Software Non-Goals
These are capabilities that are explicitly not provided to limit the RGC / RGS. By limiting the 
platform[s] in this way, it is hoped that the hardware / software and support costs are reduced to 
provide more value to the customer. The proposal is not to build another low end laptop, but to 
provide something new.

3.1.8.1 Prevent User access to file storage.
It's a lot like a Tablet in this regard. However, I see no problem for the user to download from the 
web and save to a thumb-drive. Can the system be limited to this?

3.1.8.2 Prevent Office or other document creation.
Google Docs or other Cloud resources are an excellent choice for creating documents while using 
the RGS in netbook mode.

3.1.8.3 Prevent Video capture / storage / editing.
The webcam is not supported for anything other than Skype / Browser access.

3.1.8.4  Prevent Installing arbitrary applications.
The intent is to limit this device to a set of functions to limit support and the cost and power usage 
of the device.
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3.1.8.5 Prevent Installing arbitrary browser plugins.
Limit the exposure for support and security reasons.

3.1.8.6 No Requirement to Store or Translate Video to a Standard Format
There is no requirement to capture or convert the screen video to a format that can be saved in a 
standard format to save as a movie. MPEG-4 or H264 standards need not be supported. The video 
channel can be considered private.

4 RGS Design Overview

The Remote Gaming server performs the following functions:

1. Communicates with a single RGC at a time via WiFi or wired LAN connection.

2. Supports both Router based and Point to Point wired connections.

3. Compresses video coming in from the Host and forwards it to the RGC.

4. Receives USB remote HID and Storage protocol from RGC and forwards data to the Host 
via the client USB connection.

5. Can be paired with an RGC via the Wired LAN only connection with a simple web server 
interface.

6. Once paired, the RGC can configure the RGS via a WiFi connection to the web server.
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5 RGC Design Overview

6 Network Problems to be Solved

6.1 Pairing the RGS / RGC

6.1.1 Pairing Requirements
1. Pairing must be dynamic, but long-lived.

2. Possible to different different devices at different times.

3. Possible to pair the RGC with more than one RGS

4. Pairing must be secure.

5. Pairing must require simultaneous physical access to both devices.

6. No user interface required on the RGS.

6.1.2 Pairing Design
The RGC is paired with an RGS in the following way:

1. Connect the RGS to the Desktop or Console.

2. Physically bring the RGC to the RGS and connect them via a point to point wired LAN 
cable. Not via a NAT router.

3. Bring up the pairing settings dialog on the RGC and “Connect” to the RGS – there can be 
only one.

4. RGS knows it's connected point to point.

5. The RGS provides web pages to configure / pair the RGC.
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6. These are optionally password protected by the first RGC to connect with the RGS so that 
other access can be controlled.

7. Once the RGC is paired with the RGS, it can connect with the web server to change the 
configuration of the RGS at any time.

8. Only one RGC can connect to the RGS at a time.

9. Any [reasonable] number of RGC's can be paired with the RGS.

10. The RGC will remember multiple pairings with RGSs.

6.2 Network Connections
1. Security is based on the security of the WiFi connection. The RGS/ RGC do not provide any 

additional security protocols to secure the connection.

2. When the RGS is not connected with a Wired connection, it is said to be using using WiFi 
directly.

3. When the RGS is connected with a Wired connection there are two cases: Routed and Point-
To-Point.

4. Point to Point is only used with an RGC for pairing or play. No other Point to Point 
connection is useful. A normal laptop can be used to configure an RGS by a direct wired 
connection and knowing the password if one has been set. Just connect via 
http://addresstbd/.

5. When the wired connection is not Point-To-Point, then the RGS will not respond to a web 
page request unless an admin password has been set. This prevents the web page from 
inadvertently being available when the RGS is plugged into a NAT router.

6. When the RGS / RGC WiFi connection is direct, the RGS / RGC use the SSID built into the 
RGS when it is configured. WPA security is always enabled in this case and a strong 
password is set by default, and communicated to the RGC when it is paired. No user action 
is required. 

7. Configuration functions are available via the RGS webserver to choose a new strong WiFi 
password, or to manually set the password. Of course if the RGS WiFi password is changed, 
any previously paired RGCs will have to be paired again to get the new password.

8. When using Direct WiFi, the RGS supports WPA only. WEP is not supported.

9. The RGC supports WPA only for direct and indirect WiFi connections.

10. Wired connections are possible. Both RGC and RGS have an 100/1gps LAN port.

11. When the RGC is using the wired protocol, the protocol is not secure. It is assumed that if 
the wired protocol uses a WiFi router, the router is secured with a WPA key and the RGC 
can them be set to have the correct SSID and WiFi password. It is possible but not 
recommended to use an unsecured WiFi link.

12. Can access over the internet be supported? Go on a trip with your RGC and connect to 
home? This requires a server to forward the protocol through the NAT router at home, unless 
you punch through with a port which is not that secure, and a problem to configure. This 
would require a new protocol, and access to a Server provided to forward the protocol back 
and forth via HTTP protocol to traverse the NAT routers.
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7 Video Compression
This page may be an interesting resource:

http://en.wikipedia.org/wiki/Comparison_of_video_codecs

There are a number of codecs that are open source on this page. Video compression for this project 
has the following goals/requirements:

• Be suitable to achieve the high frame rates with low-end processors / chips.

• Be suitable for acceleration using hardware both for compression in the RGS, but this 
compressor need not be related to a video graphics chip.

• Be suitable for decompression using a video graphics solution suitable for a low-end laptop.

The protocol need not be compatible with any particular standard since the video channel is private 
to the RGS / RGC pair.

8 USB Remote over TCP/IP
This is apparently a solved problem. There are several tools for sale for windows and there is an 
Open Source project for Linux on Source Forge.

Products:

http://www.myutn.de/

http://www.sysnucleus.com/usbshare/

Open Source:

http://usbip.sourceforge.net/

9 Gaming Analysis
The following questions need to be answered, probably by evaluation of a prototype running on 
hardware similar to the eventual platform:

1. What frame rates are required to play high performance games?

2. How does this compare with playing video?

3. Delay is ok with Video. Not OK with game output. How low a delay can be achieved?

4. Do we have a product from a marketing point of view if we support a fixed 30FPS?

5. Can we do as high as 60FPS?

6. How low a delay can be achieved on USB input?

10 Gaming Laptop Suppliers
A quick scan of the tech specs for these gaming laptops indicates the size, weight, cost and power 
required for these. The RGC is designed to be significantly lighter, cheaper and less power hungry 
while delivering the same experience in when used with a gaming desktop or console.

DELL - http://www.dell.com/us/en/dfh/notebooks/xpsnb_m1730/pd.aspx?refid=xpsnb_m1730&s=dfh&cs=22

Windy Weather Confidential - 12 - 3. Feb. 2011

http://www.dell.com/us/en/dfh/notebooks/xpsnb_m1730/pd.aspx?refid=xpsnb_m1730&s=dfh&cs=22
http://en.wikipedia.org/wiki/Comparison_of_video_codecs
http://usbip.sourceforge.net/
http://www.sysnucleus.com/usbshare/
http://www.myutn.de/


Remote Gaming Console Requirements and Functional Specification

Alienware - http://www.dell.com/us/p/alienware-m17x/pd?refid=laptop-alienware-m17x&~ck=mn

OriginPC - http://www.originpc.com/choose-eon-gaming-laptop.asp

[end]
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