REU-Wireless Communications
Summer 2007
Link Budgets

Richard S. Woltf, Ph. D.
rwolff(@montana.edu
406 994 7172

509 Cobleigh Hall

I I1 MONTANA STATE UNIVERSITY

mmmmm



Links: What happens between the

transmitter and receiver?
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Link performance considerations

* Need a minimum signal level at the receiver, S_.
* Received signal level will be a function of
transmitted power and intermediate gains and

losses

« Ratio of signal S to noise N, will determine
whether the signal 1s usable

* S/N=SNR
* Atreceiver, S=P
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Link Budget

Minimal received signal power required
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M is called the link margin

SInin 1s the minimum received signal power needed for communications

When M 1s > 0, the link has positive margin, more than enough power to

receive the signal
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Free Space Path Loss

Free Space Path Loss

4rd Y _ A
L:(Tj L (dB) = 2010g(4ﬂdj

General Path Loss formula

L(d)=L (d0)+10710g(dij

0

where L(d,) is path loss at the reference distance d,

loss exponent vy is the slope of the average increase in path loss with
dB-distance,
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Path Loss (dB)
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Table I. The Eath loss parameters over all huildings

Environment PLy 4 o
LOS Commercial 437 2.07 23
NLS Commercial 473 295 4.1
LOS Residential 459 2.01 32
NLS Residential 503 312 38
100 — ,
«  LOS Data i
o NLS Data
901 — LLs fit

T-R Separation {m)

Fig. 2. Path loss vs. T-R separation in residential environments
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Path loss over reflecting surface
E, =[1+a,e" E ~—Ejad

a, = —11 is reflection coefficient

indirect path

% A@ Is phase difference between
d i direct path and indirect path
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Link budget calculations

Lots of tools on the web to assist you!

 http://www.ecommwireless.com/cgi-
local/wireless.cgi
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Link budget calculations

Lots of tools on the web to assist you!

* http://www.wirelessconnections.net/calcs/
BudgetCalc.asp
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