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		nterrogators come in multiple formats, and you choose the most appropriate type to match the business process in which you are trying to use this technology Fixed interrogators are designed to be bolted to walls near doorways or attached to wire racks near doors, integrated into stands and dock door portals, and attached to conveyor portals and the like Mobile interrogators are handheld or mounted to vehicles
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		Mobile interrogators, such as handheld interrogators, are often used for low-volume reading or writing in exception processing, quality assurance, and mobile shipping receiving units Handheld interrogators come in a variety of forms and have a vast selection of options for communications They can be tethered, receiving power and accomplishing data transmission via a nearby base unit using an extensible cord Other types of handhelds can be wireless, depending on wireless networks or Bluetooth communications for data transfer, limiting operational time to battery life between charges Newer renditions of handheld interrogators are appearing in forms of cellular phones and personal digital assistants (PDAs) Handheld interrogators are usually monostatic, with integrated linear antennas The monostatic design keeps their size to a minimum since only one an-
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		An advanced system for configuring endpoints in a distributed environment The ability to configure communication protocols to be used between endpoints
tenna is used, while the linear antenna polarization is used to get the best read range The interrogator s orientation can be changed simply by turning your wrist
The resonances for frequencies below 100 GHz occur at 24 GHz for water vapor and 60 GHz for oxygen This absorption occurs to a much higher degree at 60 GHz than at lower frequencies typically used for wireless communications, and it weakens (attenuates) 60-GHz signals over distance, so that signals cannot travel far beyond the intended receiver This reduction in signal strength enables higher frequency reuse that is, the ability for more 60-GHz links to operate in the same geographic area than links with longer ranges
.
Vehicle-mounted interrogators, which can automate shipping and receiving of goods, are usually integrated into material handling devices such as forklifts, paper trucks, cargo trucks, and pallet jacks These interrogators usually have a special shape for easier installation onto the vehicle and a rugged design to survive the vibrations and other environmental conditions
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		The oxygen absorption affects the range, with the resulting benefits just described; however, link distances of millimeter-wave radios operating in the real world are limited primarily by rain Link distance increases as level of availability and rainfall rates decrease Rainfall statistics are well known for locations around the globe so that range and availability can be accurately predicted In moderate rain regions, the rain attenuation is about twice the oxygen attenuation, and in heavy rain regions, the rain attenuation is more than three times the oxygen attenuation Therefore, in designing a 60-GHz link to provide robust communication capability in the real world, rain attenuation is actually a larger factor than oxygen absorption, although both have to be taken into consideration Many high-frequency (10 to 30 GHz) and millimeter-wave (above 30 GHz) links fail to perform properly because rain rates are not properly applied or are not assessed appropriately for a microclimate area Say, for example, in Town A, just 10 miles north of Town B, we have an average of 48 inches of rain per year compared with Town B s 23 inches of rain per year (the average rainfall is the mean monthly precipitation, including rain, snow, hail, etc) The planning for a Town A link may not be the same as that for a Town B link, even though they are in the same rain region We have to keep in mind that the total amount of rain is not as important as the intensity of the rainfall (rain rate, mm/hr), which also has to be carefully assessed Many cities have their microclimate areas where temperature and rain rate differ quite significantly from one area to another Although important in the design of all microwave links in 10 38 GHz bands, exact rain rate data becomes absolutely critical when designing links in even higher millimeter-wave bands (see Figure 66) The ITU-R recommendation that can be used for estimating long-term statistics of rain attenuation is considered to be valid in all parts of the world at least for frequencies of up to 40 GHz and path lengths up to 60 km (37 mi) Most likely certain modifications of the existing models.
Specific attenuation Tx (dB/km)
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