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R dls ¢35 (ABSTI 23)

HaEls @8 (AS @6) ¥ feddacfaa He'g (Communication) w34 3, fan &t Hee &® BusarsT ISt6
glaert fiarest (fedadnardfea 2en) €t 293 993 I J9 AaET I M3 I% YU3 9 AT J, e 8a
RSB de<ad ot gedn feg f¥a af 3 gt &f A faor 3=

Heets ¢5 ferm an memst, fig' & Aw Ardle (Haels eeg) faor Aier 3, gdt He'g dae Isl

HeEls 2x fEa fedagied Budds J v AB®d deead Idt Haels ganagd (Telecommunication)
Ags3 fder 3, fin o BusarsT £ gf 3 gt gf A dT €t Sfen I8, §&d m3 f¥agde Re<et € €93 ag
A TS

Rl ea dmf Wy feRrmsrer (KEY FEATURES)

Mgfsx HETEt® 26 I& fedint Ags3t Yyers dae Ia:

<fer % (Voice Calls)

e SMS (7gc RAA AJfen)
e  MMS (Hoh s ARw Fafer)
. TNB

o TBCH

=

o IHI" W3 EISIE faarafsar

« GPS &<tdms



Wifynr & wIsTyas (EXAM POINT)

faBfa Herels 26 Ag®a deedd mrgdidadd T €93 Jae Is, fen &t fogt § It fif3 s & <t
Ao 7ieT J:

o 7B e (Cellular Phone)

e 7% &5 (Cell Phone)

HI3TYyads ad w3 fefsgrra I

oA UASTI/HAET RS
Sreit-arelt (Walkie-Talkie)  Donald Hings
ufgs HEmEls 26 Martin Cooper
UfgsT eugs RS 25 g/(l)%‘g);(ola DynaTAC
o Ihoees Communicator
Ufow Agsg Sceax Nippon Telegraph and

Telephone (NTT), Japan

it &8t Hd3eyas

Martin Cooper § "RaE1% @& € fusr (Father of the Mobile Phone)" faar fter Ji

ATEls @5 fasd dH age I&s?

AEEts @6 3316 3da1t (Radio Waves) ddt Ao'd Sae Ial

1937
1973

1983

1994

1979



CELL IN MOBILE PHONE

A cell is a small geographical area covered by a base station (cell tower)
that provides mobile communication services.

1. WHAT IS A CELL? 2. HOW A CELL WORKS IN MOBILE PHONE (CALL PROCESS)

A cell is a small area

Mobile phone Signal received MSC processes Signal sent to Receiver’s phone
covered by a cell tower. ‘ o e 9 0

sends signal by cell tower the call another cell receives signal
» The shape of the cell is

usually hexagonal. ‘ ))) ((( ))) ((( ))) )))
|
« The whole city or country | —> > >
is divided into many cells. ‘
« Each cell uses certain x . ; : ;
£ a5 icat The mobile phone The tower receives MSC connects the call The signal is sent to The receiver’s phone
re'zquenmfas JICOungate sends a radio signal the signal and sends to the required the target cell tower gets the signal and
with mobile phones. h 0 ¢ he Mobil K h " h 2 tiback
Hexagon shape helps in maximum to the nearest cel it to the Mobile network (another cel near the receiver. converts it bac
coverage and frequency reuse. tower. Switching Center tower or telephone into voice.
(MSC). network).
3. HANDOVER (MOVING FROM ONE CELL TO ANOTHER) 4. FREQUENCY REUSE KEY POINTS
When a user moves from one cell area to another, the call is transferred The same frequencies can be reused in cells » A cell is a small coverage area of a cell tower.
to the new cell with stronger signal automatically. that are far apart (not adjacent). This increases
the capacity of the network. » Cells are usually hexagonal in shape.
((can) Moving (@) ((cgn)
towards > » Mobile phones always connect to the
another cell nearest cell tower.
——————————— >
Q » When we move, handover occurs and call
In current cell, signal New cell tower detects Callis transferred to sontinues:
becomes weak. stronger signal. new cell (handover). » Frequency reuse in non-adjacent cells
Cells with same letter use same frequency increases network capacity.
This process happens in a few milliseconds. Call continues without disconnection. because they are far from each other.
ImportantiTerm Cell : Small area covered by a cell tower. MSC (Mobile Switching Center) : Routes calls between Handover : Transfer of call from one cell to another.
nporia gims Base Station (BTS) : Cell tower that communicates with mobile.  cells and to other networks. without disconnection.

NEElS 26 IIst mirew & farset Hast (Electrical Signals) €8 e I w3 851 § 3316 glaeH!
HEE 578 638 A% Ted 34 3reT I

RSB &eedd €t mder (Cellular Network Concept)

fea 23 gdifoa 939 & s-a8 fdfimit i Efanr AT 3, fragt § A® (Cells) faar Aier 3

(

JJ A% <t Aer {8 g7 AcHs (Cell Tower) da<T JI

A% T m'a'g (Shape of Cell)

&cedd Wra' (Network Planning) &€t 7% T wiad 83d (Hexagon) HiemT Air Ji

2% 3USaH Ho'd (Full Duplex Communication)

HEE® @5 Full Duplex Communication § AHIES Sde I&!

Wda3 de BU3ar3T f¥a AN 88 €t Aae J& M3 AS <f Ao Jal



HSIUS MIAR Jda1a (Multiple Access Techniques)

f&a M 993 Ad Busdset § Hod &t AgS3 T Bl I& foiintt 3aatar @asimt Aidnt gal

1. FDMA (Frequency Division Multiple Access)

Jd BU3aT3T § SHdT GlaeH! 9a fa3r AT Jl
feRrmzred

« Jd BUST3 Bl 2yt GlaeHt
o YIHI AS Sy FIaeH €g3< Ial
BTrgds

-

o User A — Frequency 1
o User B — Frequency 2

e User C — Frequency 3

2. TDMA (Time Division Multiple Access)

et BugarsT i giaert © 293 dae d, Ud 2y-ed AT (Time Slots) €S|

. S & g fenr w3

o Jd Busas' § ¥a fsguras ant fiser Ji

3. CDMA (Code Division Multiple Access)

A3 Bu3ars™ € glaert €t €93 aae I%, Ud Ja B st 2udT 33 der di

« FDMA && fimrer ygrernsit



o 2O AHJET M3 UM Hofamm

4. PDMA (Polarization Division Multiple Access)

3316 3dar Emf 24-2Y Polarization States € €93 3 fHata® & =Y 13T AT Ji

AEES @6 © UsS'E 93 (Mobile Phone Identification Codes)

Jd HEEts ¢ &8 93 fedus (Unique) ugs &89 de Jal
1. ESN (Electronic Serial Number)

. fe@yes 32-bit =g

. @& o mEEt (Permanent) 33 '3 Ydrd™ i3 AT I
it &8t Hd3eyas

ESN AgTs! (Permanent) g Jl

2. MIN (Mobile Identification Number)

e 10Wa wrdgd

. NEES &89 3 Y3 &i3T AieT J

3. SID (System Identification Code)
o feByz 5 nigi v dgg
o JJ ABSJ AT YE3 (Carrier) § fd3m 7ier J1

Bvgds

e Jio
o Airtel

e Vi



4. IMEI (International Mobile Equipment Identity)

IMEI gg Raets faeetn § fiisr e T 8 fesdus 15 miat ar §9d J1
feg gg J3hc €1 Sudt Ug's g Il
ferdt Ha33™

fseeitn &t ug= (Device Identification)

&ceda gafemT (Network Security)

9d! 3 aaftm (Theft Prevention)

=13t M3 AIfen

IMEI &93 U3 gd& &gt:

*JUZ '3 #06# 3Tem I3 AT @6 &t Settings w3 Ufdar '3 241

AT E® as < Isa

CF S YT 5H 8en
ESN Electronic Serial Number CRCRIEYS
MIN Mobile Identification Number dTdd (Subscriber) € uge
SID System Identification Code  $<<=da YE'3" €1 UB'E
SIM CARD

SIM € Ud' &™H: Subscriber Identity Module

SIM ag3 f&€a AHde ads J 1 HEElS ReT yer 3 (Airtel, Jio wife) gwraT Avdt &3 Aier d w3 far €
g dt ATSddt Hed det

SIM f&8 Ada Arsarat

o« [IMSI



e Phone Number
e Authentication Information

e Network Details

IMSI

Yd' &™: International Mobile Subscriber Identity

feg SIM a3 @8 Adg ¥ fedys &99 J A Subscriber € UgTs &gt 2df3mT AfeT I

TMSI

Yd™ &™H: Temporary Mobile Subscriber Identity
IMSI €t 718 3 ¥™miE dceda fea mAgTet (Temporary) Us's 83 TMSI féer J1

8dn

-

o JUBHEST (Privacy) €ur@sT

o IMSI$ A&533 I 3 98"

eSIM

ydr &™H: Embedded Subscriber Identity Module

o f3evin 2 ggzena oo ot 5=t J<t I

o 249 faria® SIM a3 €t 83 &dil

o f3fAcs 3dta o7& Wadtee i3t Aidt JI

it &8t Hd3eyas

eSIM = Embedded SIM



9 WA 9% g gt 3t &t Jar J?
Step 1

@& 538 Control Channel § &3e" JI
o o i 3t

"No Service" feurgt fdar |

Step 2
@& SID € 779 ager J|
A SID fi® AT d 3t

@& mUe Home Network € Uyg's gg &7 J|

Step 3
@& 6cedd § Registration Request 3HAET Ji

Step 4

MTSO (Mobile Telephone Switching Office) @5 € Location fgaras aa=r di

Step 5

MTSO & Frequency Pair ms&e daeT i

Step 6

% Connect d At JI

Step 7

H BU3drsT gn A% feg g&T AT 4,

3t Network Handoff (Handover) &3<r I

% fast ga Ardgt gfdet Il

MTSO (Mobile Telephone Switching Office)



dH (Functions)

Call Routing

Location Tracking

Frequency Allocation

Handover Management
it B8 Hd3eYas

MTSO RAS®d Ho'd € dud! f6ti3ad (Central Controller) I

HANDOFF (HANDOVER

8% gt I% & & Cell Tower 3 gn Cell Tower &8 faat o de gHad das & yfafgn § Handoff
(Handover) faar fter i

Bvgds

-

Ad IAT g fE8 AEd ad 99 de J M3 % faa ga Agt afdet J, 37 feg Handoff ads Ase der Jl

HUVBE'IQIB?S AFES Ho'd Hae (Important Mobile Communication Terms)

AT YT &H

Wi-Fi Wireless Fidelity

WiMAX Worldwide Interoperability for Microwave Access
WAP Wireless Application Protocol

GPS Global Positioning System

WCDMA Wideband Code Division Multiple Access

GSM Global System for Mobile Communications

LTE Long Term Evolution

VoLTE Voice over LTE

CDMA Code Division Multiple Access



GSM fareH (GSM SYSTEM)

yd' &'H (Full Form): Global System for Mobile Communications

feRmset (Features)

e W3 3T I AE T HEE1s Ho'd fimtd (Mobile Communication Standard)

o f3fes ys&it (Digital System)

o 2G 3I&BAT Hal ATl I

GSM 868 (GSM Channels)

Control Channel

&dcedd ygus (Network Management) w3 fHaTsf&ar (Signaling) &€t 2af3mr Afer Ji

Traffic Channel

2fer (Voice) M3 3@ (Data) THIHAS BET EafamT AT JI

NI Els 2ot 8 T33 A @& Operating Systems

Android
Based On: Linux Kernel

Developed By: Google

i0S
Developed By: Apple Inc.

Based On: Darwin Operating System

ifemir et Hd3eyas (Exam Point)



. Android — Linux Kernel

. 10S — Darwin

Internet Service Providers (ISP)

Telenet

e  Tamm e yfg®r Internet Service Provider (ISP)

. AEUST: 1974

VSNL (Videsh Sanchar Nigam Limited)

« 333 <o Bease reet &t mgn3 1995 fea |3t
o &g 3793 v ufg®r Internet Service Provider (ISP) I
et &t HI3eyas

VSNL = 333 & ufg®r Internet Service Provider (ISP)

PHUBBING

i 3H MU 3% Hge fenast § sAanie™ dae d fagfa 3rt U Smartphone @t a3 &8 g8 98 de
dJ, 3t ferd Phubbingfsar e J1

Haels Scedd et Uidm (Generations of Mobile Networks)

Aevdts Aetd e fea/ (Evolution of Mobile Communication)

0G - 1G - 2G - 2.5G — 2.75G — 3G — 4G — 5G

0G (Zero Generation)

. Pre-cellular Mobile Communication



« Radio Telephones

e TI& (Vehicles) fev Aafu3z

Services: ae% Voice Communication

1G (First Generation)

HgM3: 1979

H: Japan

HA"": NTT (Nippon Telephone and Telegraph)
e  Analog Communication
e & Voice Calls
o U gieed (Low Quality)

Speed: 2.4 kbps

ifemr e HI3TYTS

1G = Analog Technology

2G (Second Generation)
e Digital Technology
e  Voice Calls
e SMS

. Email



Speed: 64 kbps
et et Hd3eyds

2G & SMS &t Hgm3 St

2.5G
Technology

GPRS (General Packet Radio Service)

. Packet-Switched Data

. Internet Access

2.75G

Technology

EDGE (Enhanced Data Rates for GSM Evolution)

Speed: 128 kbps 3«

e 37 Internet ReT

3G (Third Generation)

«  High-Speed Internet
e Video Calling

. Multimedia Services



Technologies
e UMTS

. WCDMA
Speed: 2 Mbps 3
ifemir &t H3eyas

3G & Practical Mobile Internet W3 Video Calling €t 5gm3 i3t

4G (Fourth Generation)

[P-Based Network

High-Speed Broadband

HD Streaming

Online Gaming
Technologies
e LTE (Long Term Evolution)

e VOLTE (Voice over LTE)

Speed: 100 Mbps 3

it s€t HI3eYas

VoLTE &8 Voice Call M3 Data f&d& €33 A Ao I&|

5G (Fifth Generation)

e ¥J33d Speed (Ultra-High Speed)



e Uc Latency
o 83 AW ¥g3 Ad Devices &t Connectivity

e UM Security

Applications
e  Smart Cities
e 10T (Internet of Things)
o  Self-Driving Cars
e«  Remote Surgery

e Artificial Intelligence (AI)

Speed: wegn g&3t f&g 1 Gbps 3 €t <a
ifem B8t HI3eYas

5G, Network Conditions © WgHAT 4G && &arsdt 10-30 J1sT 39 J

A3 3 Hd3eUas yiftmir 38 (MOST IMPORTANT EXAM
FACTS)

1. Martin Cooper & Mobile Phone <t ar &1t
2.  Motorola DynaTAC 8000X ufg®™ Commercial Mobile Phone Hli

3. IBM Simon ufg®' Smartphone Hli

4. Cellular Cell ¥ wregr W' Hexagon Jl

5. Mobile Phones Radio Waves € €33 ade I
6. Google Android, Linux Kernel '3 marfg3s Ji

7. i0OS, Darwin Operating System '3 MaTg3 di



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

GSM w" yg' a1 Global System for Mobile Communications dI
VSNL 3733 €' ufg® ISP Hil

Telenet €& @ ufgmT ISP Hi|

IMSI, SIM Card f&3 Store der Jl

TMSI f€& Temporary Identity JI

MTSO Call Switching § Jcd® Jde" dl

Handoff f€a Cell 3 gr Cell f€g Call Transfer ggeT i

1G = Analog

2G = Digital + SMS

3G = Mobile Internet

4G = LTE & VoLTE

5G = Ultra-Fast Communication

Phubbing = Phone + Snubbing

393 gddrel (QUICK REVISION NOTES)

Mobile Phones Radio Waves & €33 sd< 75

Cellular Cell & magd Hexagon Hiemr Afer J1

Martin Cooper & Mobile Phone €t 8H i3t

Motorola DynaTAC 8000X = ufg®™ Commercial Mobile Phonel
IBM Simon = Ufg®™ Smartphone|

Android = Linux Kernel |



i0OS = Darwinl

SIM = Subscriber Identity Modulel

IMSI = International Mobile Subscriber Identity|
eSIM = Embedded SIM|

GSM = Global System for Mobile Communications!|
Wi-Fi = Wireless Fidelity |

GPS = Global Positioning System|

MTSO Mobile Call Routing § ded® Jde" di

Handoff f€a Cell 3 gr Cell f€g Call Transfer ggeT i

1G = Analog

2G = SMS

3G = Mobile Internet
4G = LTE

5G = Ultra-Fast Connectivity
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