A Quick Guide on How To Shop For WiFi Equipments

In this chapter, we will review some price estimate, examples on how to shop for computer based equipments, and radio equipments Please note that this information is based on early 2003 experiences. It may likely to change significantly in years to come as more manufacturers producing the equipments at lower prices and higher performance.

To be honest, the easiest way to get these equipments is through your local computer store if any. Getting the equipment through the Internet may create a significant amount of headache. My experience shows that the local computer store price in developing countries may likely double the Internet price, as they have to ship the equipments and pay custom. Please note that most countries have a max Effective Isotropics Radiated Power (EIRP) allowed for both point to point and point to multipoint installations. Make sure maximum radiated power from the antenna fits with regulation. Normally, regulatory framework will limited the maximum radiated to reduce any possible interference.

Our experience in Indonesia, it would be beneficial if we can set some sort of WiFi community where all users, vendors, resellers, operators including some of regulator can get together regularly. In Indonesia, the platform used for the community gathering is a mailing list located at indowli@yahoogroups.com. IndoWLI stands for Indonesian Wireless Internet. It has currently 1000+ members all over Indonesia and going strong. Anyone who need help or looking for WiFi equipment can easily shout in the mailing list. It takes about 3-4 years to establish such community.

Price Estimate of A WiFi Station

In this price estimate, the investment cost is restricted to WiFi equipment only. It doesn’t cover any cost on the tower, the grounding system, the supporting equipment such as GPS etc.

Assuming professional Grade Equipments, we are looking at an estimated investment for the Access Point complete equipments in the range of:

Access Point

US$62-130

Pigtail


US$30

Coax


US$90-130

Sectoral Antenna
US$500-800

Omni Antenna

US$150-240

Total Investment
US$330-1100

Please note that in addition to the above equipment, we need dedicated Internet access as well as various software and equipment, such as, tower, lightning arrestor, bandwidth manager, mail server etc. It is basically a mini Internet Service Provider (ISP).

At the client side, we are looking at

PCI Card

US$50-105

Pig Tail

US$30

Coax


US$90-130

Directional Ant
US$100-250

Total Investment
US$280-480

You need PC running NAT / Proxy software. Alternatively, you may use US$70 Access Point & set it as wireless bridge / client to another access point. Thus, significantly reduce the investment cost as well as operating cost.

For those who dare to use home made equipments, the investment cost can squeeze significant low. Homebrew antenna is normally used to reduce the cost significantly. Some of us finds used heliax coaxial cable significantly cheap about US$ 3 / meter. To reduce the cost significantly, we normally put the equipment on top of the tower and run the powered UTP cable (Power over Ethernet) up to the top of the tower and, thus, removing the need to have a long coaxial cable run on top of the tower.

Investment cost for the Access Point, assuming we put the equipment on top of the tower.

Access Point

US$70

Pig Tail

US$30

UTP cable

US$30

Homebrew Antenna
US$20-30

Total Investment
US$150-160

We are looking at about US$200 investment cost difference between homebrew and professional grade Access Point equipment.

At the client side, the investment cost would be something like,

PCI Card

US$50

Pig Tail

US$30

Coax


US$30

Homebrew Antenna
US$20

Total Investment
US$130
We are looking at about US$150 investment cost difference between homebrew and professional grade Access Point equipment.

Comparing Prices on the Internet

Internet is the best tool for comparing prices. There are sites on the Internet that dedicated for comparing prices of various stores, or online stores, and not necessary related to a particulat manufacturer. Examples of such sites are,

http://pcmag.pricegrabber.com

http://www.streetprices.com
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Shown in the figure is the http://pcmmag,pricegrabber.com. It is a portal for comparing price via the Internet.
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Fill the search column with appropriate keyword, such as, “wireless internet”, will present a list of wireless product as well as its price.
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Clicking on particular product will provide the list of on-line shops that carry the product. It gives information on price, tax, shipping, availability as well as comments from other shoppers.

Another good place to compare prices is the http://www.streetprices.com. Similar to http://pcmmag,pricegrabber.com. It is basically another portal for [image: image4.png]2 StreetPrices.com: Your Low Price Search Engine - Microsoft Internet Explorer BETE
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comparing price on the Internet.
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After entering the appropriate keyword and getting the list of equipment, we may click on the particular equipment to get a complete list of on line shops that sell the particular card. Good thing with http://www.streetprices.com, it gives the price history for the low prices as well as high prices.
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Getting Indoor WiFi Equipments
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Getting WiFi equipment for indoor application would be the easiest task, one of the on-line shop may be the http://www.tigerdirect.com. We may use the indoor equipment for simple & low cost outdoor installation. However, for more serious outdoor applications, we need to consider specially designed outdoor WiFi equipment.
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In addition to normal WiFi equipments, Access Point and WiFi cards, we can get some antennas as well as the cabling and power over Ethernet.
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Simple low gain antennas with are offered. Connecting the WiFi equipment through the coaxial cable and the external antenna may extend the distance and be able to reach nearby office / sites. A distance of 1-3 km would be easily attainable using properly configure Indoor equipments.

Outdoor WiFi Equipment
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For dedicated outdoors and long distance installation, we need to consider outdoor WiFi equipments. Most of these equipments would be more expensive than indoor equipement.

These outdoor WiFi equipments are normally produced in environmental protection enclosure for outdoor installation.
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SMC Wireless High-Gain Antenna DI135

SMIC's Wiraless High Gain 13.5 dBi

Antanns is 3 univarsal sntenns that can

Media Result Pages: <<First Page 1 2
Memory

Modems. SMC EZ Connect 78 Inch Antenna Cable SMC Power Injector (For Access Point)
H T e ffprt ot
Motherboards Access Point/Bridge and an SMC High provides power to the Access Point
Motherboard & CPU Gain Antenna, A genuine SMC product (SMC2655W) via a Category 5 cable,
L e e [l i
M P s

Office Equipment

in el $39.99  Usually Ships Within 45 Hours $39.99  Usually Ships Within 45 Hours

Placma Displays

Pawer Protection

Printers.

Printer Supplies SMC EZ Connect 25ft Antenna Cable. SMC EZ Connect 50ft Antenna Cable.
Pracessore (GPUS) S 52 S A o e
e J e P e i
Removable Storage

Scanners Usually Ships Within 48 Hours Usually Ships Within 48 Hours

Servers,

Software

Sound Cards $89.99 $129.99

Speakers

Training

Video Cards
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It normally has power over Ethernet build-in. Thus, the equipment can be place on top of the tower powered through a shielded Ethernet cable. Consequently, coaxial cable between the outdoor WiFi equipment and the external antenna can be kept very short, in some cases, shorter than one (1) meter. It will significantly reduce the signal loss by placing the WiFi equipment close to the antenna.

The significant different between indoor and outdoor equipment is not only in its external packaging enclosure, but also its internal firmware and radio equipments design for a more robust outdoor operation.
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Home > Products > 2.4 Gz Antennaz
Products b

OEM Oppartunities b 2.4 GHz Antennas

Deployment Infa b YDI stocks a wide selection of 2.4 GHz antennas for use with our Wall Mounted FP12 | |
complete line of Wireless LAN and WISP equipment. They can also be

used with any 2.4 GHz radio equipment. We also have a line of Radio

Antennas which have an 802 11b Wireless device built into a flat

Company Info » panel antennal Our selection includes arid dish, omni-directional, flat
panel and whip antennas. Most of these are in-stock for immediate
delivery! If you don't find the antenna you are looking for, contact us

Sales & Marketing | for sssistance.

Technical Question

Join our Mailing List

Techrical Support »
Calculations b

WIPOP Base Antennas

[oages [0 | = 42408 - Omni-cirectional sntenna with 5 d8i o gain

PT-2421 Dish Antenna

2.4 Gz Antenns < = 42412:0 - Omni-directional antenna with 12 dBi of gain
A2410-Marine = 42412:D - Omni-directional antenna with 12 dBi of gain and &
Added 03.Apr.2003 3o domntilt

Wirsles: Intemet - Ap-

Wieleze Internet —ap- = 42410-Marine - Omni-directional marine antenna wi i
At LR Accese ot Ormni-directionsl s fth 10 dBi

Added 01.Apr.2003 of gain and an optional deck mount

White Papers - 60 Gz = LP14 - Long panel antenna with 14.2 d8i gain

&10ore I [ Iemet



Inside the firmware, outdoor WiFi equipments may have some sort of proprietary protocol to increase data transfer reliability. For example, some may use polling mechanism on the Access Point to all the nodes on the frequency to reduce packet collisions.
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2.4 e actamna 2412:0 - Omni-directional antenna with 12 431 of gain
[orse 24120 - omni-directona antenna with 12 681 of gein and
Ridedothm 200 e
Wieless Internet - 4p-
Ant-LR Access Poit ©Omni-directional t ith 10 dei
Riied oL 2005 of gain and an optional deck mount
white papars - 60 Gtz b1 - Long panel antenna with 14.2 dBi gain
Unlcansed Whlezs Lb17 - Long panel antenna with 17.2 i gain
Sopmunicatens Lb12 - Long panel antenna with 18 d8i gain
B 45,2483 Dual - 2.4 and 5.9 GH sector antenna with 13 and
sie itors 16 481 gain
Main Offics HB30-13 - Horizontally polarized sector antenna with 13 dei
gain
5000 L Highway
aplup s by HB30:16 - Horizontally polarized sector antenna with 16 dei
gain

CPPTITI T Mioh Gain Directional Antennas

990 Almanor Avenue

Sunnyvale, CA 94085 E12421 - Grid dish antenna with 21 d8i of gain
Tel: 408-517-8150 PT2424 - Grid dish antenna with 24 d8i of gain
Fax: 402-617-8151

EP124 - Ampliied flat panel antenna with 12 d8i gain
EP18A - Ampliied flat panel antenna with 18 d8i gain
EP12 - Flat panel antenna with 12 dsi gain

-800-664-7060
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Some equipment may have latest state of the art radio equipment to fight with multipath and signal reflection. Orthogonal Frequency Division Modulation (OFDM) radios might be a good example to serve in NLOS (Near Line Of Sight) links.

Choosing the correct outdoor equipment would be a headache, some equipment gear for urban / city crowded environment with high concentration of nodes with multipath problem. Some vendors more concentrate on long distance backbone transmission in rural areas where less nodes and interference.

Some example of outdoors WiFi manufactures is,

http://www.cirronet.com
http://www.cisco.com
http://www.orthogonsystems.com
http://www.smartbridges.com
http://www.wavelan.com
http://www.waverider.com
We are looking at US$1000-2000 investment per outdoor node excluding the tower. It is very expensive for most installation. We may modify indoor equipment for outdoor usage to start a simple WiFi infrastructure.

Getting Radio Equipments
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PT2421 and PT2424
Pricing Information
PT2421 Grid Dish Antenna $149.00
PT2424 Grid Dish Antenna $179.00
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Description

The 2.4 GHz directional grid dish anteninas from YOI offer high gain for refiable long-range wireless data communication at an
economical price. They incorparate gril style reflectors and a feed element integrated ith a lead-in cable terminated in an N-Male
connector. Installation s simple using traditional U-bolts, accammadating poles or pipes with diameters between 3/4 and 2", Each
1]
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Getting the antenna, coaxial cable, lightning arrestor for outdoor installation might be difficult at the first time for technicians with computer only background. Most of advanced radio type equipment cannot be found in normal WiFi store, especially the one aim for indoor installation.
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Model PT2421 PT2424
Gain 205 db +/- 1db 23.5db +/- 1db

VSWR <1851 <1851

Beamwidth (-3dB) 120 100

side Lobes >20de >20de

F/B ratio >2ade >2ade

Cross Pol Rejection 25 d8 28 de

Impedance 50 ohms 50 ohms

Polarization Linear Linear

size 24" 19" 26" x 30"

Antenna Weight 426 Ibs. 7.02 Ibs.

Dimensional Weight 50 Ibs. 70 Ibs.

Wind Loading 80 bs@ 125 MPH 130 Ibs@ 125 MPH
Mounting 3/4" t0 2" OD Mast size 3/4" t0 2" OD Mast size
Finish Power cost paint, Gray Galvanized Steel
Connector “40° Cto +80° C “40° Cto +80° C
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One of good example for on-line radio equipment store especially aim for WiFi outdoor installation is http://www.ydi.com.

For example, we can found various type of antennas, including omnidirectional antennas, sectoral antennas, yagi antennas and parabolic antennas on different polarization, i.e., vertically or horizontally polarized.
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Home
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oS Gemini

Features & Benefts

e

Datasheet

Applications.

Technology

White Papers

About Us
Partnership
Support

Contact

Systems

ireless Ethernet Bridge

The OS-Gemini has been designed wit inelligence in
mind. it combines reliablty and security with
costeffectivenes= and ease of instalztion

Connects where Others Can't
The OS-Gemini enables true nomline-of-sight links, easily overcoming obstacles and trrains tha rendar other wireless systems useless. Where other products are hampered by
buidings, trees, small hils, or adverse weather, the OS-Gemini works around the obsiacles o make s connection. Any potential inerference is avoided by the O Gemini's
automatic frequency selection, which alvays chaoses a clear channel for communication. The OS Gemini supparts nor-line-of sight connections for up o 6 milez, witha user data
ate of up 1o 23Mbps.

Power up and Point
The OS-Gemini s easy to insall, and automaicaly selects the clearesi channel, modulation scheme and ransrit power for thelink. & lnk comprises two outdoor unis and two
Small indoor unis. Widebeam antennas make it casy 1o establsh the iital connection and an audio tona enables the installer 1o optmize the lnk.

A Sound Investment
The OS-Gemini operates in the license-exempt 5 8GH band, so connections can be established immediatly and without incurring costly spectrum license fees. Al ongoing costs,
such a2 leased lines, are eliminated, and the OS Germini ays back on 1 investment in e than a year. Wirele=s links can be moved if necessary, liminating the sunk costs of
cable or fiber infrastructure.

Security Conscious




Clicking on certain antenna, we can see the picture of the antenna. Some include the antenna radiation pattern. The antenna specification in PDF format can also freely be downloaded.
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In the specification page, we can review the antenna gain, Voltage Standing Wave Ratio (VSWR) for certain frequency range, 3 dB beamwidth, Front-to-Back (F/B) ratio, cross polarization rejection, impedance etc.

Having all this information in hand, it would be very useful for selecting an appropriate antenna for our wireless wide area network.

Shop For Tower And Accessories
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Access Points
> aiPait PRO Outdoor
2 3iPain PRO TOTAL.

airPoint-PRO™ Outdoor Access Point for the rugged Outdoors

AP PO doar airPoint-PRO™ Outdoor features LongRange™ wireless radio that provides

- e ke enhanced power to deliver high data throughput and long operating range.

Client Devices Housed in NEMA weatherproof asing, and using industrial grade components,

 aiie oot the airPointPRO™ Ouidoor is buit 1o perorm reliably_under all climatic

Qe asons conditons, wihstanding terperatures anywhere between 40 C and +65 C (40

 Sicane F 10 150 P. The airPoint-PRO™ Outdoor has been FCC certfied with many

> amic antennaconfigurations. nomally used by WISPs and ouidoor wireless

J— installrs. This provides a much-needed flexbilfy fo choose he right antenna

e withthe pattern and galn characteristcs coforming t local regulatory limis as

 FC Contit Arrne wellas coverage area requiremens.

o

; ;:‘:m‘;ﬁmw o airPoint-PRO™ Outdoor can be installed anywhere, exterior or interior of the building. The compact unit
can be mounted on a pole or wall. Wilh the included powerShot™ a standard POE injector, the

Software aiPoint PRO™ Outdoor can be powered over the standard Ethernet CAT S cable. In addiion, the device

> simpleNMS features a unique method of connecting outdoor Ethernet CATS cable. The device has a 1 foot CATS cable

. ferminating ito a weather-proof RJ 45 female connector. The nstaler can extend the CATS cable f desired

 simpespess length of up o 100 meters (327 feet

Enhancements Broadband wireless networks in large locations need to overcome the twin challenges of range and

e, thioughput o provide qualty broadband access o subscribers. Scalable and easy to deploy solutons are
needed that address both these requirements.economically and reliably while ensuring high user

Qualit Processes & Controls | <atstaction. AtPoint-PRO™ Qutdonr hrinas aaether unnrecedented ranae with matchless trouahmt 10
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Shopping for the tower and its accessories would be much easier if we can talk to the amateur radio communities. The radio tower needed for putting outdoor WiFi equipment and antenna is fairly similar to an amateur radio tower. Check out local amateur radio club station would be the best solution.
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pliShistes WaveRider s the world leader in NON-LINE-OF-SIGHT broadband
technologies and deployments for the license-exempt spectrum.

WaveRider
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o Catal
Whether you'e building a wireless —

broadband network to serve an entire
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subscribers, WaveRider has a
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View cataloque
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For North Americans, some of the tower manufacturers can be found at ARRL Web at URL http://www.arrl.org/tis/tisfind.html. A good example of tower manufacturer is the Glen Martin http://www.glenmarin.com.
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CIRRONET e

When you need high-performance, cable-free communications-without sacrifcing speed, range or relabilitrlook o b i e
Cironet™ for proven salutons. For over 15 years, Cirronet’s patenied technology has put wireless to work wherever
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module o be egrred
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News and Events.

Industrial Wireless Communications
Transceiver modules, Ethernet bridges, and network access points and

Novess Produch standalone serial modems for OEMs and network designers.
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Before we buy a tower, we need to ask the question how large is the antenna? The larger the antenna, the stronger the tower would be. Check wind-loading rating of the antenna, and match it to the tower wind loading rating. Most towers are design for 80 km/h wind loading. It would be advice able to check which part of the country are we living? What kind of weather? Are we expecting any strong wind?

Please note to properly grounding (or earthing) the tower. It is the biggest defense against lightning strikes, and can also affect the performance of some radios.

A last note, please don’t forget to use all the safety harness before we do all the installation process. Some of the tower manufacturer will also sell the safety equipment as shown in the figure.

