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Lets Set Up A Community WLAN !

An Introduction to Setting up a Neighbourhood Broadband Wireless System
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Lets Set Up A Community WLAN ! 

An Introduction to Setting up a Neighbourhood Broadband Wireless System

Background

This document has been prepared to provide a general guide to setting up a community based not-for-profit Broadband Wireless Local Area Network in the U.K..

Recent national sales promotions (in 2001-2) of so called “high speed broadband internet access” targeted for potential customers in cities, profoundly disappoint computer users in rural areas when told it is not for them and that broadband internet access (for profit) will not come their way for many years - if at all!    Much modern rural employment depends on having up-to-date datacomms. As does countryside economic regeneration thorough successful rural relocation of new media and new computer based industries.…

Economically active teleworking country-folk are now apparently left with no alternatives but to petition national government and operators to “beg & plead” for a broadband service. 
  There is however a very low cost “community self-help” co-operative alternative,  promoted for several years worldwide: -

  http://www.wlan.org.uk/community%20wlan%20promoting%20sites.html
The community self-help co-operative alternative as a new concept, originated in the U.K. and has been informally promoted since 1998 via the world wide amateur radio community and the original website: -   www.wlan.org.uk.  Like many ideas first originating here, the eventual take-up and building of actual Community WLANs has been more effectively implemented abroad, even in countries such as Australia where the government regulatory regime was even less helpful than here.   See: Melbourne Wireless http://melbourne.wireless.org.au/nodes/  

Theoretically  “a mass consumer movement” might liberate the community from the excessive “tolls”
 by which modern high-profit-maximizing telecommunications oligopolies can be seen to “plunder and suffocate” every aspect of modern non-economic life.  See: Norbert Wiener’s (Father of Cybernetics) passionate 1948 socio-political “polemic”: -

 Information Language and Society http://www.wlan.org.uk/wiener2.htm
In the USA the same “market forces” which marginalise rural communities in the UK, likewise operate to exclude whole regions (such as Wyoming - their least populated state). The Laramie, Wyoming case study of what a community can do to help itself is particularly revealing, see: -
“Sick of crap DSL? Start your own service! “ http://www.wlan.org.uk/sickofcrapdsl.html.

Mission Summary

The aim is to set up a single community broadband network using license exempt Wireless LAN technology.  (Also known as WLAN, IEEE 802.11 or Wi-Fi) with simple tried and tested methods,.  

In its simplest manifestation a Community WLAN starts with a “HUB” - a single strategically placed, shared wireless “Access Point”  (AP) connected to an omni-directional community antenna located at some common vantage point.   This today allows at any one time up to 128 computer users with “wireless LAN transceivers” at any ”line-of-sight” visible distance of over 10 miles, to interconnect free of charge to an 11Mb/sec local area network “hub”.

A “Wireless Ethernet Hub” may seem no “big deal”, but as “a means to an end” is an enormous life bringing and wealth creating community asset.

Once the basic network “hub” is set up, the aim will be to extend its coverage by adding more identical nodes and connecting with “peering arrangements” to any other similar neighbouring groups.   All facilities normally available to users of a “wired” network and especially broadband internet gateways to the outside world, neighbouring community networks, multiple video conferencing nodes, independent community TV & Radio webcasting and file servers may be added in due course on an ad hoc and possibly commercial sponsored or subscription paying basis from ANY point on a newly created alternative network. 

Organization

A Community Wireless Local Area Network differs from commercial alternatives, in its primacy of core consumer values.  Traditional Co-operative structures preserve a neighbourly community sharing ethos, fair disposal of collective profits and long-term strategic benefits.

A genuine pioneering community initiative will have considerable practical advantages over any purely business approach.  For example: any legitimate UK commercial operator must pay GBP £40,000 per anum for a Public Telecommunications Operator’s license (PTO). Also the going rate for commercial site rentals is many thousands of GB pounds (typically GBP £7000 per year) compared with generally free or token rents granted to not-for-profit community groups....

For organizational structure, there are alternative corporate models such as co-operative limited companies where each member holds a “property share certificate” but these are expensive to set up and maintain and are more applicable to an organization holding considerable assets and running large turnovers such as a regional (or national) co-operative internet bandwidth “bulk-buying  co-op”.   For a single village or neigbourhood, a simple community club structure 
  will be sufficient and such a constitution may be essential simply to avoid the liability of  “commercial regulation”. 

The U.K. Ham Radio community has in depth experience over 25 years of operating functionally similar local groups which manage strictly profit-free “local community digital radio repeater installations” (often very modest home-constructed DIY installations at peppercorn rent on shared commercial sites).   Affiliation to the RSGB 
 as an “Amateur Repeater Group (regardless of whether or not the community WLAN installation itself is actually “Amateur Licenced” or not) is highly recommended in so far as establishing the group’s bona-fide status.   To be a openly  “bona-fide local community group” may be essential to “win” a secure and rent-free site on top of the local hospital, water tower, school or local government offices..
Finding a Site

When starting out, a secure site for the community antenna and hub seems relatively unimportant, but as the technical options and limitations are rapidly overcome, site permission actually seems to become the main obstacle.   

The simple requirement is that a community WLAN hub antenna site should be visible from the rooftops of all or most of the potential users…  A prime public site with mains power and long term rent free security is a priceless asset.  Places like valleys in Wales and Scotland 
 are advantaged by nature since they can often locate masts on buildings on the side of hills which are clearly visible to 95% of the potential users homes and offices (in a small village or hamlet) and if placed on an occupied site, not require expensive wind and solar electric power systems or unattended security features. 
    Once many local users have screwed their antenna to a favourable rooftop point and have carefully “locked them off” for best signal, moving the Community AP mast to a completely new location will not be popular.

Starting with a secure public site and given antenna polarisation from the outset, does seem most important, whereas which equipment to use for a basic “hub” is far less so and any cheap AP will probably do to start off with….

Public buildings such as Community Centres, Fire Stations, Libraries, Council offices and Educational Establishments seem ideal but when permission can be obtained from a single individual it is a lot easier… Other sites such a “The Village Post Office” or “The Local Pub” may therefore in practice be more accessible.  
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 Fig. 2 WLAN Site at University of Bath 

If the antenna is to be placed far from indoor shelter and a source of power, it is desirable that the co-axial antenna cable(s) should not exceed 5 –10 metres so the Access Point must be mounted and weather-proofed near the antenna with its feeds for power, RS232 and “Ethernet UTP cable” run up to it from the location provided for laptop node “Administration Area” where the power outlet and transformer power supply and UPS/battery pack are kept…  If long cable is unavoidable then a two-way masthead amplifier must be used……possibly offset in cost by permitting the overall use of much lower grade and inexpensive cable. 

People in authority such as a manager, vicar, headteacher or chief librarian can often agree an immediate "temporary or trial" installation to see what it looks like and what it involves... whereas full-blown permanent permission necessitates legal agreements and all sorts of implied rights, liabilities and duties which are difficult to expect on a freebie basis. 

The physical intrusion is to mount a piece of 2 inch dia. (49mm) scaffolding pole vertically on a gable end or chimneystack etc.  The maximum length is 20-ft (6M) but anything from 2 metres upward should be sufficient to mount a dish and omnidirectional community server antenna.  Heavy Duty TV antenna brackets and expanding bolts are typically used for this costing about GBP £20.  (All from www.cpc.co.uk)  A hole is drilled to run the cable inside the building or to be less invasive a weatherproof access point box is installed close to the mast, with a custom made multicore cable neatly run and tacked to the “Administration Area” where terminates a laptop ethernet and serial connector, power outlet and low voltage supply adapter/battery (such as an indoor cupboard or electrical cabinet).  

The antenna should ideally clear the roofline but in many particular circumstances a 270 or 180 degree sector below the roofline from the side or corner of a building will be all that is required.

Access Point

To start a local group, the basic shared community WLAN equipment is the antenna and a WLAN Access Point (AP).   Switched on and set up this creates and an invisible 11Mb/sec Ethernet HUB connecting all computers fitted with adapters within its line of sight service area to connect as if they are on the same wired network. 

Anything today calling itself a Wi-Fi “Access Point” will at least work as a “plain hub”.  Some early products were limited to as few as 32 users.   The main feature to look for in alternatives from other vendors is the ability to “daisy chain” a string a chain of compatible free-standing Access Points, interlinking Community WLANs across a region and filling in “local coverage gaps”….
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Fig. 3 Intel 2011B  802.11 11MB/sec Access Point (AP)

The Intel 2011B is a multi-functional high-end stand-alone unit, which works as a Wireless Hub, Wireless Access Point, Wireless Repeater, Wireless Router, Webserver, DHCP Server and Wireless Bridge.  It has the special facility to connect to a standard dial-up telephone line via. a serial modem.  It can connect two distant Wired LANs  together… It can connect two Wired LANs together whilst maintaining local wireless connectivity around each.64/128bit WEP is optional.  The 2011B also support “Power over Ethernet” ....A recent practice of powering the Access Points over “spare” wires on the RJ45 “Ethernet” cable…. http://www.nycwireless.net/poe/  Its software allows it to support 10 named gateways.  The external antenna connectors 
 allow external high gain antenna to be fitted. 
  A standard community access point fitted with a omni-directional high performance 2.4 GHz omnidirectional antenna (which today have a maximum practical gain of +16dBi) approximately quintuples service range ( x 5).    This “range gain” of x 5 is multiplied by whatever gain is obtained at the “clients WLAN Transceiver” end so that if using a larger 120cms (4ft) dish (x 32 range) the client can expect an overall range increase of x 160  (say a fringe service radius of 20 – 30 miles or  32 – 48Km).  The falling price of cheaper Access Points is such that it is more important to secure a good site, put up a communal antenna, get ON-AIR as a “local hub” and for users to immediately procure, install and “lock-off” their client systems, than fuss about which AP to use… 

Antenna
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Fig. 4   “G8OTA bi-quad fed Satellite Dish” for 2.4GHz.

The above Fig.4 is a low cost Astra satellite dish with a home constructed feed 

A “WLAN Early Adopter” will want rotating kit like this at roof height to see what is happening locally and help newcomers get set up when there is no “Communal Mast” yet available.  

A conventional dish antenna like this with a home-made bi-quad feed and microwave coaxial cable and silver/gold-plated connectors is ideal for the radio enthusiast and serious experimenter who wants to attach standard connectors and “pig-tails” to WLAN equipment or use signal analyzers, signal generators, power meters amplifiers and other test equipment.    With the introduction of the “red block” (see below) such “classical” technical approaches are not now a serious proposition for  widespread ordinary use.

Antenna Performance:
A theoretical plain radio emitter sends radio waves in all directions equally strong.  This is called “Isotropic” radiation.  It corresponds to a pure optical “point source” emitter but has no “real world” equivalent.  

Various techniques are used by radio engineers to gather and focus normal antenna radiant energy into a single direction called a beam… Given a fixed measure or average total available power, the greater the concentration of power the thinner the cross-section of the beam (aperture) must be.   With dish reflectors the intensity of this “collimated” or “concentrated - pencil beam” is directly related to its effective range magnification…

The physics of this, means that  to quadruple the intensity at one point, its surface area must be quartered  (the diameter halved) and thus radio energy works at twice the distance. The smaller the angular beamwidth the more intense the point of the beam is.  How much concentration may be obtained, depends on the ratio of the dish diameter to the wavelength of the radio wave.  At the wavelength of a 2.4GHz WLAN (12cm), a 2.4 Metre (8ft) dish will have a beamwidth of just a few degrees but within the beam offer (at 36dBi) some 4000 times power gain..
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Fig.5  Antenna Beams

For broadcasting in all directions, an omnidirectional antenna achieves it’s all round coverage by flattening out the radiated power intensity like a flat disk (rather than a pencil)….

All seriously made antenna will have a polar diagram which maps the antenna’s gain response on a 360 degree sweep.  Unless otherwise stated all antenna can be assumed to have the same gain in both transmit and receive modes.  

Fig. 6
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Fig. 7
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Figs. 6 & 7 Polar Plots for “16dBi Horizontally Polarised Omni”

The above two “polar” plots Figs. 6 & 7 display the same measured gain and azimuth data but are represented differently.   Fig. 6 corresponds to the shape of the service area “footprint” on a perfectly flat terrain by whatever method the “fringe” is defined but is on a logarithmic polar scale..

The four parameters of most interest regarding an antenna are its operating frequency,  bandwidth, polarisation, beamwidth and gain.  Polarisation describes the orientation of the component electrical field and may be horizontal (preferred), vertical or circular right or circular left.   Beamwidth is the sector angle over which the power falls to the half-power points (3dB) defining the “edge of the beam”.   Gain in dB is the “relative power magnification” on a geometric decibel scale.   The use of dBi is with an “isotropic antenna” as a reference…  Rule of thumb: - Each 6dB  (quadrupling) of power change at a distance corresponds (in “free space”) to an effective doubling or halving of that distance.. .. When using dish antenna doubling dish diameter, doubles range.  On very long paths “atmospheric attenuation” comes into play so that  0.2dB of loss per kilometre of  “heavy rain” can quickly curtail the hard won advantages in power, low loss feeder & antennas….   (50 kilometers of solid rain can reduce range by 10dB, dividing effective power EIRP by 10 and range by 3).

I hope that my practice of always quoting the “free space range magnification” of a WLAN device (e.g.   x 16 ) rather than just “24dBi” makes things easier for non-radio engineers.  

[image: image9.jpg]



Fig. 8 HyperGain HG2415U

High Performance 15 dBi Omnidirectional Antenna. “features an impressive 15 dBi gain for long-range multipoint applications in the 2.4 GHz ISM band……. features a lightweight fibreglass radome for durability and aesthetics. It’s mounting system features two heavy duty extruded aluminium brackets and stainless steel U-Bolts for superior strength in all-weather conditions”. http://www.hyperlinktech.com
A  top of the range 15dBi Omnidirectional antenna like the Hypergain shown is Fig. 7 is suitable for a short range community wireless hub, has a power gain of about 40 times for a range increase of about x 5.  At US $190 it is relatively low cost and has a low potential visual impact with regard mounting in sensitive areas (such as off a church steeple)…..  As a vertically polarised antenna, it will not deliver the best results over very long (DX) or obstructed and diffracted paths (unless a pair are used mounted horizontally at 90 degrees as a flat “vee”).   For ultimate performance (my) more expensive horizontal omnidirectional solutions will always hold sway….. http://www.wlan.org.uk/hot%20spot%2016%20page.htm
The distant user or “client” who is licenced, would typically have an outdoor parabolic dish antenna of 60cms (2ft) dia. 

Bridging

All known Access points will provide a basic “local neighbourhood hub” to which at least one “gateway” may be attached.   The majority WILL NOT accomplish a “full wireless bridging” connection between other stand-alone Access Points whilst maintaining a local wireless network. 
  Full bridging” of “free standing” APs is necessary to enable extending the network as and where required from anywhere in its existing service area by casually “tacking-on” only additional free standing “APs” (rather than having to add full-time routing and bridging computers).   
I am reluctant to recommend the likes of multinationals such as Intel and Microsoft, but in the real world, the ordinary user needs a packaged plug in and go, tried and tested solution.  

Intel provides this superbly with excellent documentation and website firmware upgrades just as one might expect…  In 2001 I recommended the Intel 2011B series for 2.4GHz stand alone network nodes in my area around Bath…. A decision which has so far not been regretted..

The enthusiast approach:

A Linux alternative with complete access to source code is ultimately far better than any “closed proprietary system” such as Intel’s. For hard-core Network and Programming enthusiasts the Linux SMC/US Robotics, Linux reprogrammed “Eumitcom” Access Points are recommended.. http://ww.wlan.org.uk/linuxand.htm
It is possible to use a laptop or desktop as an access point. For a ready-made solution, Compaq offer MS Windows software to turn a PC with a Compaq PCI type WL200 card into an AP.

This is much the preferred route for the enthusiast. Linux can be used to bring old equipment back into service.. 

Recently released are products in the next generation of  “802.11a” WLAN which promise connections of 54Mb/sec on the 5GHz frequency band … some 5 times faster than “802.11b”.

User Equipment

What you need:

The basic user equipment required for connecting to the “wireless hub” (AP) is a microwave radio modem “WLAN Transceiver” called a Wireless (or Network) Interface Adapter (NIA) and an antenna if located more than say 1Km visual line-of-site from the nearest Access Point (assuming the AP has a good outdoor antenna). 

Whereas the choice of Access Points for later network building is important and restricted to perhaps a few, all the basic user NIA products seem to work fairly well, though some card types can never seem to work with certain PC Motherboard Types and configurations..
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Fig. 9  D-Link Wireless LAN Transceiver

Experience with User PCs suggests USB auxiliaries are the easiest to fit, install and “hot” swap.  

It is much the case also with “WLAN Transceivers” where the USB version have proven to be the easiest to install on a number of different domestic and portable PCs.  USB cannot be used with a lead length longer than 5 metres so extension cables are used which have self-powered built-in cable repeaters.  It is possible to source these moulded into a single length.  Whatever length they are, the required USB cables will be cheaper than the (severely lossy) equivalent lengths of co-axial cable.

As computer processor speed creeps upwards above 2GHz, there are compelling EMC technical reasons for keeping “wireless devices” as far from the computer as possible!

Wireless LAN Transceivers (Wireless Interface Adapter - WIA) such as a D-Link DWL-120 Fig.9 (shown with dipole antenna vertically polarised) connect two computers up to 300 metres without wires … (This product apparently now has a redesigned case). 

Range extending antenna are legal to sell or self-build since these work on the amateur 13cm band, e.g. using an old satellite parabolic dish and a few pounds worth of metal and other materials but are generally illegal for non-licenced use.

Weather Proofing

In Fig. 10 is shown the concept (Pat. App. for) of the “Red Block” WLAN Transceiver where the USB adapter is fitted into a weatherproof outdoor mounting on a plane reflector (a 250mm dia. metal plate 14mm away) This can be used as a stand alone rooftop “WLAN Transceiver” with about 10dBi Gain (x 3 range) or for long-range  mounted on a standard satellite dish the required size ( x 30 range for a 1.2 Metre / 4ft  30dBi dish).
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Fig. 10  Schematic of USB  “Red Block” WIA in weatherproof housing (Vertically polarized).

Microwave ovenware plastic is perfect electrically but may not have more than a year or two's survival under the rigours of aggressive outdoor solar UV radiation and weather .… I have used "Frisbees" (90p) and for 100 up, these can be custom printed with your  logo etc (take care with black paint).   "Polyethylene" was actually developed at the birth of Radar as a microwave dielectric (making bowls and toys in the 1950s was “just a solution looking for a problem"..)     The main thing is to avoid microwave absorbing materials... Worst = black antistatic conductive plastic and foam... Also anything with high moisture absorption content... dry wood is bad.... Graphite and carbon powder often used in block pigmentation….  Putting DRY samples of painted plastic in a 2.4GHz microwave-cooking oven is a powerful go-no-go test (beware of meltdown & fast ignition of samples). Grey & white plumbing PVC components which are designed with a 15 year outdoor service life will meet our requirements well, but are not the cheapest…  

With the supplied half-wave active dipole antenna element positioned parallel to the plane surface of the reflector at 14mm distance, a small improvement is gained by the addition of  a “director element” consisting of a circular disc of 43 mm diameter and spaced 10mm in front of the active element dipole. Note that as shown, the assembly is for vertical polarisation…

A small dry sponge foam arch  (cut like an “Arc de Triomphe” 24mm high) can be used for mounting the director over the active element.  I have stuck these with super-glue, hot glue and sticky-pads.. 

To make the set up totally weatherproof, once everything works well, the cavity edges should be entirely “sealed for life” with polyurethane foam.  A more professional and experimental solution is to use a weather proof, radio transparent plastic housing but (unless microwave-kitchen-ware) even a budget gasket sealed polycarbonate box and good multiway connectors will cost many times more than the wireless network adapter itself…

All dish pole and wall mounts allow downward adjustment to zero elevation (horizon) as this is logically the lowest possible setting.  The fixing trunnion fitted to the rear of  the “Red Block” suits the arrangement of all satellite dishes (today) which have a standard 1.5 inch diameter circular fixing collar holding the regular 11GHz Low Noise Block (LNB).  OUR 2.4GHz "WLAN Transceiver Red Block" are designed to replace the standard LNB…  Having a different centre (the point of focus a few cm off axis) will account for a very marginal loss of performance (say < 0.5 dB) but enable the beam to depress more downwards towards the horizontal.

The red block (like all dish feeds) can be used as a “stand-alone”  12dBi gain antenna... ( x 4 range extension) or used with a variety of standard sized satellite dishes 
.

With a portable computer and using equipment no more sophisticated than a D-Link DWL-120 mounted like this on a 2ft (60cms) satellite dish, Radio Amateur Licenced Operator G0TJP has connected 24Km (approx. 15Miles) line of sight to the Bath University WLAN.

The ordinary user may do likewise with a DWL-120 mounted on a rooftop dish with a chain of 5 metre long USB repeater cables going down to his/her computer’s USB port. 

A local WLAN club/ small business entrepreneur can assemble, distribute and install equipment of the above sort in order to raise funds….

User Hot Spot
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Fig. 11 A Typical HOT Spot (Bath WLAN 2002)

Figure 11 shows a typical rural setting for an omnidirectional mast at a distance of 600 metres from the pub beer garden shown in the foreground.  The distant mast has a 1.2 Metre (4 foot) diameter dish and horn feed below the tree line pointing away from here, giving long range interlinking to another node at the City of Bath some 14Km distance… See footnote 

This set up enables use of laptop computers and hand-held PDAs around the vicinity forming a local “HOT Spot” of wireless connectivity of at least 600 metres radius.

If necessary the Intel 2011B (but not 2011) can regulate the transmitted power to within the limits of “Licence Exempt Compliant Use”.  See footnote 
 

These access points provides Intel’s own “WLAP” protocol for “plug in and go”  self organising network interconnectivity between a string (and web like meshing) of local nodes.

Setting up a Gateway

Users of the basic community WLAN hubs proposed here can videophone, net phone, swap files and play network games at hitherto incredible speeds but at present, connection to the internet is see as a priority requirement.

Connections to the internet always cost money today, however the cost advantage of “collective bulk buying” is exceptionally good with internet bandwidth, such that a basic ADSL service bandwidth (equivalent to the basic domestic service on offer today from BT for £29.99 per month) can be provided for 600 collectively united (Comm Unity) users the same bandwidth for approx. GB 90 pence per month 
.  
For startup, most “Sysops” (amateur system operators) will start with the cheapest single-user 60:1 contended ‘DSL connection which they then share through a WLAN gateway.  Whilst perfectly acceptable for setting up and testing the equipment and long range operation through multiple nodes, from the point of view of a “single-user service tariff” this is not at all agreeable to the supplier and can lead to sanctions. 

When moving on to multiuser service,  “bulk buying” and distributing internet access in commercial volume, these petty single-user limitations disappear but raises another problem which is that under the present UK government regulatory regime (See footnote 
) it is not possible for a SINGLE organization to set up an IEEE 802.11 Wi-Fi network AND supply “bulk purchased” internet connections without a Telecommunications Operators Licence (£40,000).   Users who want to connect to the internet through an open community network therefore get an email account and pay any fees and subscriptions for this “privately & separately” - obtained though an entirely separate organization which does not undertake to supply wireless connections at all.  (A private landline dial-up IAP can now be set up by anyone for under GBP £600). .  

If the legal gymnastics of this proposition seem absurd, consider how the UK liquor laws enable one to brew ones own ale and give it away, but NOT SELL it.  Or how you may sell alcohol in a shop but not at a café or restaurant (yet people may be encouraged to bring their own to consume with a meal…) Or better: how a motorist can stop and pick up passengers and convey them anywhere providing this is “strictly NOT for hire or reward” or else fall foul of the bus and taxi licencing regimes …. 

Practical:

Once the legalities are met, a simple and quick start-up can be to use one of the low cost “internet sharing”  Access Point products which connect a top end DSL line (permitted multi-user/business) to a “wireless neighbourhood”….   For future service expansion a gateway will need to be set up based on using a stable PC with a high speed Internet connection, somewhere in range of the community network. 

MS Windows:

For beginners and non-enthusiasts, there are overwhelming advantages in setting up PCs with the “plug-in-and-play” automatic driver and system configuration and availability of standard Windows Drivers.  The stability of MS Windows (95, 98) earlier precluded it from small server applications.  The improved reliability of MS Windows since the introduction of NT 2000 Professional enables a desktop or laptop Windows PC to now be used as a practical OS for a first internet gateway (or backup) gateway service…  

The Windows PC Host has to be setup to connect to the Internet using a standard broadband cable, dial-up or satellite service.  

The WLAN (NIA) and then the Gateway Software are then set up in this order.

A Windows Internet Gateway Shopping List: 

1. A good quality branded desktop PC computer. Reliable and quiet… A “Proper Server” even better.  (Dell do some cheap “SOHO” desktop server PCs from GBP £500.)

2. Windows 2000 Professional operating system.

3. Regular (USB) ‘DSL connection (must be upgradeable to a shareable uncontended  ‘DSL connection - up to 2Mb/sec).

4. A Compaq WL200 PCI card (2 high speed USB ports may conflict). 

5. External dish feed and antenna pointing to the nearest Access Point. 

6. WinRoute Lite Proxy Server/Gateway/Firewall software (unlimited users).

“WinRoute Lite offers a fast and easy solution for sharing a single Internet connection for your entire network. WinRoute is a firewall, network address translator, and router, all in one. It can connect your network to the Internet through a single IP address. It provides transparent network access for all standard TCP and UDP applications. Supported protocols and applications include HTTP, HTTPS, FTP, NNTP, SMTP/POP3, IMAP4, RealAudio, VDOLive, CU-SeeMe, ICQ, IRC, PPTP, Telnet, SSH, SNMP, Ping, and Traceroute. With firewall security, and newly added network functionality such as port mapping, and support for multimedia, online gaming, and IP telephony, WinRoute Lite proves to be an ideal solution for home and small office networks.” http://www.tinysoftware.com/winlite.php
Linux:

For versatility, reliability and economy, a Linux machine and Apache Server Hosting is the best small and medium solution.   For gateway software, enthusiasts and Linux users have a wide range of alternatives, which can build and configure a system from raw components … http://ww.wlan.org.uk/linuxand.htm  We have successfully used Apache and IPCop.


Internet costs:

At GBP £29.99 per month BT currently is selling 600 users “broadband”  (at 500Kb/sec contended 50:1) for a net annual fee of GBP £215,928 per year.  This same bandwidth IF collectively purchased and fairly distributed at cost can in principle be sold to “bulk-buying co-operators” for  1/30th  this price. i.e. For GB 90 pence per month or a net GBP £6000 per year.

See footnote 19
The more internet users, the cheaper the bandwidth.  Competing with the likes of national telecos should not be difficult: -  a 90% discount  (GBP £2.99 per month) or less for a superior service looks quite possible, however as things stand  for many  rural users  simple availability, not price is the current issue.
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Fig. 12  Winroute Lite Proxy Server Network Settings

In the recent past, inserting new cards/adapters onto PCs or configuring external peripherals such as modems and particularly setting up small networks and host configuration was a difficult and time consuming “highly clerical” chore. 

The really hard part of Linux is that hardware specific device drivers for every generic card and on-board device used on a Linux machine has to already have been written by someone or else must be freshly created, developed and debugged.   Experienced system builders therefore regard the quality and compatibility of any known Linux drivers as the primary consideration when selecting  components.

With modern Windows consumer “plug in and play” software and especially the introduction of “DHCP” (Dynamic Host Configuration Protocol) in networking, the setting up of commercial proprietary software such as Winroute Lite’s “Firewall, Gateway, Proxy Server Software” makes the exercise (albeit at a high price) almost too simple.  

Other Services 

A “gateway computer” can be expanded to function as a network file server and run Radio and TV webcasting software.  See: - New hardware options for community media hardware http://www.wlan.org.uk/st-well2.html
Schedule of Tasks

Set up a group.. 

Advertise group (Posters….Press Releases etc)..

Inaugural Meet

Set up proper club.. Open bank account.

Templates / Ideas for all this:- http://www.wlan.org.uk/startup-pack.html
N.B.  Demon Internet was set up in 1992 by 100 CIX users putting up GBP £100 pounds each.. Unfortunately despite being brilliantly farsighted networkers and programmers they were too naïve to be properly constituted and their accountant a few years later sold “the business” himself for GBP £30,000,000. 

Contact other local connectable groups for any possible reciprocal peering agreements.
Run the microwave propagation program http://wlan.org.uk/downloads/g4jnt-atv.zip
Is it feasible to connect to any distant community networks or nodes?

Where are good sites to put up a first Community WLAN Hub?

Can enough of the existing members all “see” the proposed mast?

Get site permission.

Raise funds (Grants = slowest.. Advanced Subscriptions 
  = quickest).

STARTUP NOTES - CHECK-LIST  

(http://www.wlan.org.uk/wg_sp_1.htm) 

RSGB Model Club Constitution 

(http://www.wlan.org.uk/wg_rules_1.htm)

Inaugural Resolution document  

(http://www.wlan.org.uk/wg_resolve_1.htm) 

Posters template 

(http://www.wlan.org.uk/wg_po_1.htm) 

START UP PRESS RELEASE 

(e.g. http://www.wlan.org.uk/wg_pr_1.htm) 

Membership certificates 

(e.g. http://www.wlan.org.uk/wg_memcert_1.htm)  

Site Owners Agreement 

(e.g. http://www.wlan.org.uk/wg_site_ag_1.htm) 

LAUNCH DATE PRESS RELEASE 

(e.g. http://www.wlan.org.uk/wg_pr_2.htm) 

References

Amateur & Community WLAN Promoting site.. www.wlan.org.uk
Consumer power..  www.consume.net  (all UK WLAN users should log themselves onto the CONSUME database)

Horizontal Polarised 16dBi Omnidirectional.. http://www.wlan.org.uk/hot%20spot%2016%20page.htm
Linux Access Points are recommended.. http://opensource.instant802.com/.

New hardware options for community media hardware..  http://www.wlan.org.uk/st-well2.html
Norbert Wiener Father of Cybernetics socio-politics: http://www.wlan.org.uk/wiener2.htm
Powering the Access Points over “spare” wires on the RJ45 “Ethernet” cable…. 

http://www.nycwireless.net/poe/
RADIO SOCIETY OF GREAT BRITAIN  http://www.rsgb.org/
RSGB approved model constitution.. http://www.wlan.org.uk/wg_rules_1.htm
Sick of crap DSL? Start your own service!.. http://www.wlan.org.uk/sickofcrapdsl.html
Vertical Polarised 15 dBi Omnidirectional Antenna.. http://www.hyperlinktech.com
WinRoute Lite an ideal solution for small networks... http://www.tinysoftware.com/winlite.php
WLAN Group startup help: http://www.wlan.org.uk/startup-pack.html
World Wide Community WLAN Promotion..   

http://www.wlan.org.uk/community%20wlan%20promoting%20sites.html
Campaigning MP3 Music ?
Thunderclap Newman - There’s Something in the Air.MP3 (4.6MB)  (unavailable here – try www.kazaalite.com)
Woody Guthrie - This "WLAN" Was Made For You And Me.MP3 (2.4MB - out of copyright so O.K.)
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�  Whether or not this “rural deprivation issue” is actually “industry led promotional spin”: created to focus “want and need” to push up prices or attract government funding” remains to be seen….





� The average teenager in the UK is spending GBP £1500 per year on telcoms. Hidden as an indirect cost in so many goods and services, as much as 10% of the overall average national wage or income may be being leached out of the system via.  “unnecessary media and telecommunications service costs”.  


� Using existing out-moded and overpriced solutions, a “large British telecom company” would currently charge you individually £768,000 per year for providing a comparable (but much inferior “leased line” fully interconnecting person to person service} whereas to set this up in your town or village for everyone will cost today a single payment of only as much as a single desktop computer (GBP £600 - £3000) at a price depending on performance and required “quality of service”. 





� It should be noted that community ICT is not only about democratizing the internet but delivery of telephones and radio and tv media too since these are essentially carried as data too. 


  


� A Radio Society of Great Britain (RSGB) approved model constitution for an Amateur radio WLAN Club may be downloaded at: - �HYPERLINK "http://www.wlan.org.uk/wg_rules_1.htm"��http://www.wlan.org.uk/wg_rules_1.htm�





� The “RSGB” represent the interests of amateur radio “repeater” enthusiasts to government and have other useful services such as affordable insurance for non-commercial, not for profit “club scale” radio site operators.. 





� See: - Wireless broadband ICT choices for hill & valley communities (in Scotland & Wales) � HYPERLINK http://www.wlan.org.uk/ict_choices_1.htm ��http://www.wlan.org.uk/ict_choices_1.htm�





�  Electricity consumption for a stand alone access point can be as low as US $6 per year.     


�  You can do lots of things on a temporary or trial basis providing it is temporary (which can mean running it or a trial basis WHILE formal approval is pending). Amateurs have operated at prime sites for years, with no “rights per se” at all! 


 





� The (reversed BNC) antenna connector can be made by mixing internal parts between certain BNC plugs and certain BNC line sockets (Greenpar types do this).  Remember to keep the discarded components since these make an essential engineering test lead for the feeder.





�   With the “Intel 2011B” model internal transmit power regulation under software control can ensure that the station remains EU compliant with the resultant Effective Isotropic Radiated Power (EIRP) inside the licence free limits.  (Amateurs can run these at full power below 2450MHz). 








� (New = GBP £15.70 from cpc.co.uk) with a bi-quad feed, mounted on a standard antenna rotator (similar from cpc.co.uk for under GBP £80). This is actually a folding antenna mounted on the roof of a VW Camper / mobile radio workshop.  Gain approx. 27dBi.


� At 2.4GHz with a dish of this size the power in the single focussed beam is intensified by approximately 256 times giving an approximately x 16 range increase in range …….. Combined with the x  5 “magnification” at the “server” a total improvement (just with high performance antennas) of  x 90 range which will extend the normal extreme operating radius of IEEE 802.11 (normally of no more than three or for hundred metres) up to 30 Km for most municipal area schemes and reliable working full-bandwidth inter-nodal links of  8 - 15Km.





�  “Bridging” (to the next Access Point – node-to-node-to-node or “daisychaining”) is not a “standardized” feature in 802.11 so that in the absence of a common operating protocol, network operators WHO REQUIRE INTER-NODAL INTEROPERABILITY must use just one of a limited number of incompatible “full bridging” AP products such as Cisco, Lucent, Intel or the US Robotic/SMC Linux unit.    Some manufacturers of Access Points use the term “bridging” in the limited sense of connecting one wired network to another, without supporting “Mobile Users” at the same time.   Sometimes the term is confined to say bridging a ‘DSL service to a local wireless zone (The classic coffee shop HOT Spot model).





�  FD Ratio = 0.72  (On inspection Richard Banbury reports great variation between different (so called standard) dishes calling for designed feed gains of between 8 – 14dBi.





Free standing "Red Block" = 10dB (range x3) 


With 18 inch Dish = 20 dB (range x10) 


With 4 ft dish = 30dB (range x30) 





� The BIG IDEA of the "Red Block" is that by not physically and electrically connecting an “external antenna”  (such as by connecting a “pig-tail” or socket to compromise the CE Mark integrity) long range is achieved “entirely without internal modification or electrical connection” and therefore stands outside conventional notional limitations on electrically attaching illegal high gain antenna.….Also as a self-assembly hobby item it is specifically exempt from normal EU commercial product type approval regulations.   In the "Red Block" NO physical antenna connection is made to an NIA …improvement is entirely serendipitous like moving around in a location in order to get a good signal on your cellphone. (phasing effects cause over 20dB / 100 times, variation in signal as you move around in a multipath environment) 





� Two antenna connect  to the Intel 2011B Access Point’s “twin diversity antenna” sockets.  In order to keep antenna cable losses to the minimum, the AP in this example was mounted externally just below the horn feed in a weatherproof polycarbonate enclosure.





� In this case (and with an add-on regulator called the “Green Box”) the range enhancement is retained for reception without exceeding EIRP limits.





 


�





� Reckoning based on:- Residential ADSL @ GBP £29.99 contended 60:1 (500K Dwn 250 Up) and "Business ADSL @ GBP £100 month" contended 40:1 for 2Mb...... I have a best alternative UK "backhaul" figure of GBP £6000 pa. for 5Mb Dwn. 2Mb up. (5 Mb is about right for a single 802.11b "11Mb" channel....)  This I think is 10 times faster than 500K and (assumed uncontended 60:1)... which is where I get the 600 number from.... HOT 





� See: Cable companies cracking down of Wi-Fi:  


 �HYPERLINK "http://news.com.com/2100-1033-942323.html?tag=fd_lede"��http://news.com.com/2100-1033-942323.html?tag=fd_lede�





� ….about needing a TCO licence (40K) - anyone can now do this under the general authorisation and does not need to notify OFTEL/RA or whoever, but there are some things required by the DTI, such�as a code of practice and a dispute resolution service. The OFTEL site has a lot more information on it. There is also some guidance at:- �HYPERLINK "http://www.seeonline.net/broadband/CommunitySelfHelp/SelfHelpToolkit/Legal/Regulatory/TelecomsRegulation/"��http://www.seeonline.net/broadband/CommunitySelfHelp/SelfHelpToolkit/Legal/Regulatory/TelecomsRegulation/�    However, we do not agree with a number of statements there, about things that might be required (such as Annex II status)��Robert J Ladyman    


Voluntary Administrator -  � HYPERLINK mailto:wlan-talk@beeb.net ��wlan-talk@beeb.net�   -  Sysop and WLAN Builders’ mailing list for wlan.org.uk.


�  Bruce Ballard suggested:  “The gateway can be more economically provided by either a 3Com firewall (£250) or by a PC running ICS (Internet connection sharing) which comes with 98SE and above. Alternatively, if ICS is non-preferred, Sygate Server does a similar job to Winroute. … preferred is the 3Com”.


 


�  If 60 members agree to put up a single year’s basic commercial broadband fee (£360 x 60), they can “at a stroke” buy and permanently own their own local broadband telecom system and get a 10 fold performance (5Mb/sec Internet Access contended 60:1) and still have money in the kitty for expansion…








