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① connecting over long distances .

L¥É"←#→
• Difficult because

→
Power attenuates → bit errors
with distance

Recall : 7qaEw-←wmhwv → Mmmmm:wAnw.im?mhr
• what matters is the ratio :RÉÉÉ

Power of (noise (N) + interference(4)

= µ÷g called St NR



② communication Range

• Power attenuates trz
☐ Transmit

• Received powers =P°Y÷
1w1
r/ rma×=

communication range

÷
SNR> needed

•
☐

SNR <needed

Pt = Transmitted -_ 100

power

}
what is

the communicationN= Noise power =3

range of wifiI= Interference = 0
in this case ?

SNR needed = 1.33



③ Why not blanket cover the city with wifi ?

1w11wd 1w1

÷
'w" Yes that's the

ifi 1w1 1w1
if→ idea vrittv

← to 9 cellular
& networks . . .

1w1
'w" 1w"

1w1
Except . . .



Ea Cen towers instead

of wifi boxes to

send signals from
a good height .

Ex All cell
towers

connected with

wires

☒• Managed by a

single administrator
or company .

"
cellular

"

because hexagonal cells can fully cover 2D space .



④
"

connected by wires a single admin
"

: what's the big deal

A : Mobility and Handoff
for continuous

connectivity .

⇐
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When should

the phoneM③ switch towers?



④
"

connected by wire a single admin
"

: what's the big deal

A : Mobility and Handoff
for continuous

connectivity .

B. Billing and

Accounting ⇐
y
¥



c. scheduling
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⑤ Understanding frequency and spectrum and Bandwidth

~ in nth MH .
freq.

f-=- I -5=2 f-=3 f--100

C. 1 Hertz) (2 Hertz) (10011-2)

freq
/ Éfo=1920MHÉ

Fg = 1900MHz fy= 1940MHz
20MHz

to
to

to

gqg, µµz} Bandwidth

1920MHz
1940MHz

What happens if signal and interference
are using

different frequency bands
?



¥
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☒ It
t.FI

Aha ! ! No collision

because they usedÑfferentfrequen① -

bands .



bands

c. Scheduling : Optimally assign frequency n to each cell to
minimize interference .
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c. scheduling

A¥¥¥



⑥ How to meet tremendous demand data & net . speed ?

↳ Everyone needs spectrum or bandwidth
. . .

but where is free spectrum . It's so crowded !

-

ATT Verizon
&
sprint

>f



⑦ Generations of cellular technology : 19-126134-149-156

Analog Dig . MIMO

> smaller range
> More bandwidth

phone > Data
call

Next generation i b- a- + IoT

↳ Every medicine
bottle has a tag . . .

connected to 5G

Possible to track the medicine .
Drones .

Whales . . .

↳
Every object starts getting connected .

Wow ! !

Abrita Chakravarty
6 minutes to download a movie with 4G. 
15 seconds to download same movie with 5G



⑧ cellular Network and society

(a) Radiation of nearby cell towers :

(b) Distracted driving → accidents → deaths

e) Cellular network talk time = money in somecountries

(d) Education over cell phones for everyone .
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coming up next lecture
:

Internet


