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focus 2015

> Presentation of Slobodan on "Propagation equation"

> Presentation of Marshed on "Radio channels in WPAN"
> also: Shannon, Capacity

> define 2nd presentation
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for 290ct

- Slobodan: (l) calculation of receive power
and (II) Shanon capacity values

- Marshed: short presentation of paper
- Josef to ask Pedro to present AirTies meas
- agree on 2nd topic

- (Basic Internet) presentation
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Free Space Propagation

develop propagation equation, see (http://www.antenna-theory.com/basics/friis.php)
Power received in an area in a distance R from transmitter:

= areaof asphereis 4, =4+ 7+ R?

= power ftransmitted from isotropic antenna is P

= antenna area of receiver is 4, =% /i

= power received in A_r=P_r
FP.=F*AjA, =P, =P+ A (4% 7% R%)

thus

P, = P, Gi G, (%)
= convert into dB
= provide examples for f = 10 MHz, 1 6Hz, 100 GHz
= discuss influences on radiation pattern
How much is 0 dB_m and 10 dB_m?
= Convert dBm to mW is: mW = 10"(x/10), x = number of dBm
= Convert mW to dBm is: dBm = 10*log10(y), y = number of mW
So you get:
= 0dBm=107(0/10)= 1 mW
= 10 dBm = 107(10/10) = 10 mW

Free space attenuation L = 92.4 + 20log(d[km]) + 20 log({ f[/GHz])
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Relation between propagation values

—

Field strength for a given 1sotropically transmitted power: [/L e, %‘C_
E =P, — 20logd + 74.8 7”‘) C l/

Isotropically received power for a given field strength: — - 7;

P,=FE — 20logf — 1672
Free-space basic transmission loss for a given isotropically transmitted power and field strength:
Ly=P, — E + 20logf + 1672
Power flux-density for a given field strength: Q

S=FE - 1458 _ <Ay
where: 29 EJI;I/‘ S, loo< 2¥iTy SL
P, isotropically transmitted power (dB(W)) :
P, : 1sotropically received power (dB(W)) 4 \ mg
E: electric field strength (dB(uV/m 3
I frequency (GHz) M 7]/
d: radio path length (km)
Ly free-space basic transmission loss (dB)
S power flux-density (dB(W/m?)).
Taken from International Council for Science - www fucaf org/SSS2010/presentations/day2/Wilson(Propagation) ppt -

9/10/2015
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#MIMO laptop
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Figure: A MIMO equipped laptop (Source:Valenzuela, BLAST project)
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¥ Range versus SNR
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Lessions learned

Let's start What have we learned?

» antenna characteristics and gain

» what happens if I double the frequency (900 - 1800 - 2400 MHz)?
= minimum GSM receiver sensitivity

s other questions related to radio?
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Rate vs, Distance (M=N=1)
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