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4 DESIGN ESSENTIALS FOR LINE-OF-SIGHT MICROWAVE SYSTEMS 267 

asis, a radio carrier in each No requirement for right-of-way 
The wire pair could be open . Less vulnerable to vandalism 
ct that follows it is assumed 

 

of multiplex configuration, "accidental" Not susceptible to cutting of the link 
pter S. . Often more suited to crossing rough terrain 
.s the medium of choice or . Often more practical in heavily urbanized areas 
use is driven by economics . As a backup to fiber-optic cable links. 
an well be another deciding 

 

group connectivity
r 

exce
e
ds 

of a forecast  cable systemsprovide strong competition with line-of-sight(LOS) Fiber-optic y  p g  
period, 

hoice at the outset. We do microwave, but LOS microwave does have a place and a good market. 

cents. We size the link for Satellite communications is an extension of line-of-sight microwave. It is 

veer a link for that future "pinch" also feeling the of competition from fiber-optic systems. It has two 

 

drawbacks. First, of course, is limited information bandwidth. The second is 

the discussion. It remains, exce^sive delay when the popular geostationary satellite systems are utilized. 

tdio-frequency transmission It also shares frequency bands with LOS microwave. 

)ntender in cable television One application showing explosive growth is very small aperture terminal 

port for telecommunication (VSAT) systems. It is very specialized and has great promise for certain enter-

 

removed from contention, prise networks, and there are literally thousands of these networks now in 

s per unit length than fiber 
a digital systems, builds up 

operation. 
Another application that will start to show explosive deployment in the 

n. Another reason to favor next several years will be forms of mobile/cellular and personal communica-

 

hereas coaxial cable needs tions such as Motorola's Iridium system. This system nearly eliminates the 

 

notorious delay problem by using low earth orbit (LEO) satellites. 

4 DESIGN ESSENTIALS r'OR LONE-OC-SIGHT MICROWAVE 
SYSTEMS 

4.1 Introduction 

Line-of-sight (LOS) microwave provides broadband bearer connectivity over 
a link or series of links in tandem. We can take advantage of this "line-of-
sight" phenomenon at frequencies from 150 MHz and upwards into the 
millimeter spectrum. Each link can be up to 30 miles (46 km) long or more 
depending on terrain topology. Some links extend over 100 miles (160 km). A 
series of LOS links is shown in Figure 7.1. Perhaps the key term here is line-
of-sight. It implies that the antenna of the radiolink on one end has to be 
able to "see" the antenna on the other end. This may not necessarily be true, 
but it does give some idea of the problem. 

Let us suppose smooth earth. This means earth with no mountains or 
ridges, buildings, or sloping ground of any sort. Here our LOS distance is 
limited by the horizon. Given an LOS microwave antenna height hft  or 
lam above ground surface, the distance d,,,;  or dk1T1 to the horizon just where 
the ray beam will graze the rounded earth surface horizon can be calculated 
using one of the formulas given below. 

N 

on media, and they display 
m, on the other hand, dis-
idio-frequency spectrum is 

and fiber media need not 
require right-of-way). 

)rmation bandwidth. Fiber 
L. Radio systems have very 
;anon that radio-frequency 
I private network applica-
Commission requires that 

zpporting 96 digital voice 
the 4- and 6-GHz bands, 

and 30-MHz segments for 

e if it has so many draw -

 

ipared to fiber-optic cable. 
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