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«ls the polarization of both transmitter
and receiver anteanas the same?

#And yes. .. did the anteana manufac-
turer tell the wruth in specifying 9 dB
gain?

Since Ihere is so much variability in

i But we already know that the total
i loss is 71.6 dB, s0
i

+12-XdB=71.6dB

|
I x=836dB.

these factors, i is usually & pood idea o

assume that the results could be off by a
factar of 10 or more. In other words, a
real-life system had better provide 1en
times more power than the calculations
indicate is needed. S6l, such calcula
tivns do give you a rough idea of the
mirimiem reasonable power that might
do the joh.

Path loss

In the above example. we started with

In Ihe above exampte. the anlennas ac-

tuatly contribuled an 13 dB gain (9 dB
for cach anwenna). while the cable loss ¢

added up 1o 6 dB (4 dB at the transmit-
ter, 2 dB at the receiver). This adds up o

a total gain of 18 - 6 = §2 dB. In other | . g
= - &0 the actual signal loss might be smaller

words, we had an effective gainof 12 dB

in the antenna systems, und still lust 71.6

dB in the transnussion; lhis means Lhat

the loss in the 1/2-mile path was actually

71.6 + 12 = 3.6 dB. This is called the
. path loss.

a transmitter ottput of 100 milliwas

and wound up with enly 0.006% micro-
watls al the receiver. This 1s a totad loss ¢

of

Loss in dff =
0.0069 microwalls

108 ™[50 millavans

6.9 x 102 waus

=101
%8 % 10T wans

= 10 log 6.9 x 10%) =-71.6dB.

Let's sce whal the signal had 0 po -

through on its way from the transmitter

to the receiver: a cable at the transmitler;

4 transmit aptenna. half a mile of airi a
receive danienna; and some cable at the
receiver. Let’s then add up the losses in
¢ach of these:

Cable at the 408
fransmitter
Transmitter
antenna H
1/2 mile of air -X dB
Receive +9dB
antenna
Cabl_e at the 268
receiver

4+9-X+9-2
TOTAL = +12-XdB

“Did the antenna
manufacturer tell the truth?”

The path loss is actually dependem
only on the distance and the frequency.
Ir is calculated by assuming thar isotro-
pic antennas are used at both the wrans
mitter and receiver, and there are no
olher losses i the coax cables. We then

i use the loregoang equations o calcu-
i late, step by step, the received power in
| relation 1o the transmitted power.

the above equations i one big equa-
tion which gives the path loss directly in
dB:

Parh loss in ¢f =
“¥

{4m= x distance?
10 log e
wavelenglh=

where both the distance bhetween the
transmitter and Lhe receiver, and the
- wavelenglh. must be given in meters.
The path koss is uselul not only in
cases where we want o get a signal from
cone place 10 another, but alse In cases
where we don’t. For example, suppose a
- 2-meter receiver 15 locared 15 mile (322
© roeters) away from someone else’s Irans-
mitler on a ncarby trequency: in other
words, the nearby transmitter might in-
terfere with our efforls W receive a weak
signal. How much interference will the
transmitter cause to the recciver? The
. path loss is a guide 10 how much the
! transmilted signal will be attenuated in
the 1/5-mile path:

Alternatively, we can combine all of

Path loss in 48 =
5 e
10 log [57.91 x (322 m} :

(2 m)?
&6.1 db.

This means that if both the transmitter
and receiver have (solropic antennas and
no loss in the coax, the received signal
will be 66.1 dB weaker than the trans-
mitied signal, In an actual case, you
would have to add in any antenna gains,
and then subtract cable or mher losses,

once These are taken inlo account.





