


































































Today
Wireless Signals as EM Waves

Modulations
SNR SINK BER

Capacity
Data rate

Zigzag
Channel

I Hidden Terminal

Decoding Collisions





































































speed of light
3 108

speedof
light wavelength

Iff frequency
temporal

Wi Fi 2.4GHz 2.4 10942

5GHz 5 109112

KEI EM





































































d 31,1 1.9 3
01 0 I

Celli

700MHz

2100MHz

3500th

Spectrumwood

0t





































































Modulation
Kaan

EE
send a war

do not send a ware

tM
on offkeying

Amplitude
Modulation AM

I
1 i t





































































team

pace
2 bit in each wave period

747

1 za
3 109

Bit

Frequentftp.t
keying FM

I f

IA

I I





































































BPS K Y OAM 160 AM

a symbol
complenveto

s

Hani

n
i

complex numbers

a ej
Phase

amplitude bait
funny

i





































































A est cos of
t j sing

Fl

t

it

E E
I

1





































































HE

Iii

Is m_sym

community

T
datarating

T





































































Chant
market

m
demodulator

complement

K compton Y

Ya
foe and

noise every
small

wireless
channel

n

howdo
weknowh

how do we use h





































































i

Taseffalues preamble

II hehe

hest to decode bits
data

Bottyotulet
Can

I

1 I ol Ij

1 I

lo l

p





































































pre

Ghetto
amplitude phase chey

0.5 0 55 to 5 0.5

coherence
time

coherence
fry





































































Earl
h u and

noise

End
signalpower

receive y

ggse
ratio had

a
noise power

dB to log NI
SNRdB log then ha

I
20dB 100

30dB low





































































3dB 2

786dB 5

Bad low

SNI
signal is

weak 4170

noise
is strong

Is interference

Y hath ti

g
I

I

that
noise

SINR
Yh interference

run f T
on the same

Ammo fry





































































BER bit error rate

Ef

tooobits
18kt

mean
sender compare

Bee HIIIII

BERT 0.5





































































DataRateffopacity

Data rate
how many

bits

can I send persecond

subps 1,9bits per s

tooMbps to8 bits per
s

y
modulation

Data rate bits usymoexs.hn

symbolfifdan

Bpsk bits symbol 1 11 3
MdAMs bits symbol z d

2Mbps





































































Rate adaptation
algorithm

É
I

at
Capacity of a link

BW log ItsNR
k It dB





































































Zigzagging
Terminals

Decoding Collisions

access
petals

Hiddontrmind
Medium

listenbefontalk

DAP

ÉED

D cannot hear
D2

each
th






















































without
error

Oct

Pa th
Pat

two variables

Elgort
set

d





































































C

E

C












































































































































































































































































































