1gada) bl awli | s agd .2
elad LY Jla (Rrabling o<l ) L€ 2ol LKL VL)) aadi
Jausg) Juupally Ul 2l e Juagall (0 lagledl) alsd Gy prlgal) s . lesleal
Jly (Reflection el gl e Ll ol oload) ity (Sl sl Loyl
el Qs eum siel) giall LYl sl8 Jiy cAttenuation iy (Diffraction

LY
Sl Jlan 23 (gl Jlgll Jallg) canil e puly Jlae o Tl rlgal) i
gl el e 2-1 IS e (00t Gl ) ooyl Caally 13 Angdl (J5hs

Band Frequency range
HF Band 3 to 30 MHz
VHF Band 30 to 300 MHz
UHF Band 300 to 1000 MHz
L Band 1 to 2 GHz
S Band 210 4 GHz
C Band 4 to 8 GHz
X Band 8 to 12 GHz
Ku Band 12 to 18 GHz
K Band 18 to 27 GHz
Ka Band 27 to 40 GHz
V Band 40 to 75 GHz
W Band 75 to 110 GHz
Mm Band 110 to 300 GHz

) Cabll e :2-] JCEN



Sl Jpaall GG 8 Al ngl Gl datid e dola (@ Gubt sale Slegall 58
) Bl gl o) Call Y Lessinad ol LY Al e lgian Jaall jaid
So ldle GVl ga BB ) e ) oy cilbed) JE ellaly Ligad L)
daldl 90 ISM bands by dudedl debivall cildasiadl) Ll eladdl oy anads
272 ) (B pans

Caall (o ISM e cpaua ..l Bluetooth ,WiFi : Jie el L Laail) olins (Jens
JSM s pla ) (yglal Ll (WiMaX :Jie ¢ gyl dalail Jeat Lty ¢ ganil

26 83.5 125
MHz, : MHz : : MHz :
> € > € gl
902 928 24 24835 5.725 5850  Frequency
MHz MHz GHz GHz GHz GHz

ISM Lol ey laal :2-2 K

Sliglaly Al glgl Gt 4dai) Jadyy cdan sagnall 3jsdl (e g0 ol Caldl
ciaally Sl Aalaily (o ly (i) Slell ally Aplatl il Jadd Sy Y (AL
Sl | gy Al janadeg ame g s 5y€0a) clipdally Sl e Sl Ky
Tulia ol gy oonll G 13gd Jlad) Jazin)) gb LU YLyl ol 3 dula)
) 13 Y (Ul 138 ariins o) (il rgly gl

I3g) Jaadall (gl ol i Dl (Sjie i deghie i ) AL Sl Lak
e el <Multiple Access awiall Mlal culsi @ JU) (385 il ol Caguah Sy ¢ ol
.Spread spectrum gidl Calall ¢ilisi (Random access slall



Multiple Access amial Mat) el .1.2

) pll ) el ol o

.Frequency-Division Multiple Access (FDMA) aajll aLuil asial) Slaill

.Time-Division Multiple Access (TDMA) o3l 2Ll aaeiell Slall

.Code-Division Multiple Access (CDMA) jlo)ll aLuisly aaiell Sl

Orthogonal Frequency Division Multiple Access saalaiall canjill ALl sl ladl)
.(OFDMA)

:FDMA 2310 alochly aswia) 30as)

o S Bppa g s ) AL aYlai) el daiadd) Loafl dajall ausi S
Guard ) ol dejmy camle Loagll il o3 o Juabyy 2aly ljifid mie (Channel) oy
Al 8 Gy s2pad Ao ciladie agng il 13y ciyslaial el g J205) i (band
1 o Jiafin A LAY pging LI Ml pgiy By 25 Gl pan o] - Qi) Vi i)
o Aok dilial s b Ak dasd (e Y Lol ASLON dasd) Jadid diey sl
il

> (e ) L ey Jlsd AUl same B ey Jloi 318 Yta 2-3 JSAN ey

) Vg dapads 558 Jgh dililans PR o Juapd (6335 i oo S Japads

Data
| 7
]
[ e o | 8,
f__-_-——--_l
l s ;
f
|——r=]
. Commaon
— Charnel
{
Data
[ 7
) ot |
S oo
Ity sl LA N ]
B
f
Silent

25 Sl samial) ) Ak :2-3 Ja



Lale) Ll Gy e ) LGN el ae G Lol ApE) ol
(o S Al o aadid Al GIGA Tl ol 8 dlgen (05 WS ((Conventional FM)
Cladje et QT Gl oy Aa8) o2 (3 Aelell Ll 3 ol sl o e
Bagall e

(TACS, AMPS) (Jis 4l 4iilell 4bLel LaksY) : o FDMA J &y o A oail ool
(P25, TETRAPOL, EDACS) (Jie 0l dpad ) el

TOMA () aluchly aseia) 3

Zajng Jlapl ool Lajall uis eUatl Wi (paum (il cillana 5o anlih A 030 (33
Lojadl o dina ey oy ol 138 e dane (K apad (gay JLEN @Al Luj
Juii @AY Lapad e A g G 4l panadyy LS cctlpinall JLb DS o5y g3
el Lea i gl Gannid) Jia)) Gl DA atily b Jlah Ahse K gk e
sane aa dejay Jlstl 5Ll Yte 24 JKEI ppy Al Lad Gl a3y il sl
P o duail ) iy e IS apadl (g (operiins dayf b iy Juad ol
300 D3 Ly g Joha Jifind o JuufY Annalld 1380 . il 13 dempuadi s ko s
L8 ] paaddl i)

Clbardll Ji5 10l Jart Ll LS FDMA 2 e 65 8080 vl Lajall Zugill o34 padis
Lgeaal) (& AL (g patind il s L) i 532 apadt o Al cNaen
Al ) e ey el ol ciiaa) cillaaadl ol sty TDMA dadaly 4l
) Sl e ) el Rl Lyl 3 e g Al o3 oot A Ll s
S 08 0 Alas o) J8d (g 3 1 e mglly ¢ and lpumas (o 3201l illasal
G gl o Y L e A chlad) sae Kl e 6 lad e WS ¢y e
Jitiad Y Jupal

LS S-136 5 GSM el cyLal Hlui : b TOMA &b i Al L) ool (e
gl i iy JS atig



Data Data

N Firir
I [ L
T [ T Ll ase
L oJIE UL [ [ |

s Common
e Channel

—_— W —

Firir il 1
NN NN 4
|0l (XN T [ [N X ] i <
[ 1 [ [ ] =5 [ T

Silent Data

G ALl sl 2 2 12-4 Jea

:CDMA le)) aluBly amia) Mt

Caaaial 405 Lol Jol€ Jed asly dhsae b FDMA 46 o CDMA 4k Caliag
Lojadl Jest il a3y (03 e JLopl lland) e el TDMA 48 (e it
SO g JAS Jpean gy ol s sy o cllad) Sl men L
Tphi o pail AU adiay L pald e allig g Calll 4 CDMA Lo ccilbdl
e oo Cllty Code jloy (elide) Aana S (anadi (gyny \eihyy ¢(coding theory) sl
ety Lo Lpnalatl) Ll (3ot Gy i) 830 gy . (Chip) 2881 o5 45U JaeYl e
.Cy 48lay Liaraie lgia IS cillans dayf o calliy CDMA Ui 2-5 JS8I ey



Data

l d;

1

l dici 1 dzc:

dici+dzczvdzcz +dyscy i
Data

T ds.c; dicy
50

T d; T dy
Silent ate

Slo ALl ssiall Dl Ak :2-5J<a)

b s My TN EUE Bamy g ptan Tlhael Elilanal Jieal Lyglise Slascal) Haa S 81585
ALY BlaY Cada (e 8K Jef dial s5Lay

38l Aed sy e J Lo Al BEN Jus el ccblas Jlob b dhas cus; 1Y
Haadly Lalal) 28650 ¢; 5 <1 dasall Jlupy! ad el dy Gus djcy b 0" S T Sl
Gl 2-5 JEN LS U8 e chllasall hlBE,; ST 1agas Ll e axe e ddlgall
Gy el Apalal Hlug da ) cllhad) e gl LISV s e S el 3,LEY)
Al ol e shal Bob e Asell Gllaaal e ddaas A 35l (DAt Sad cillaad)
3L bl Jlay (¢ SLamy) sl e Al 3,LaY L) (DAt Sl dAaad) 486, o
-Data=(d,.c,+d,.c,+d3.Cc3+d,.C4).Cp : 1 sl

45lhe saame v g Aada aam €Al (e €l o 2330 o CDMA 4 (385 Alalall Alaill ey
Sl ae jlie WedUie o B & LBl s3ead) L o] WS (TDMA 5 FDMA il ae

-l
CDMAOne, CDMA2000 Jill cailel)l Lol i CDMA Zn® anadnig Al adai) r,gi e
3G

Anyd gy WS gind) Caplall il saal CDMA L Hlie) (S 4 Laadla) (h

< o |
Z 2
2 >
TDMA, PDC
ARSPS; THGS, T, GSM > GPRS/EDGE
<
= 2
Q =
e
o =
CDMA - EVXDO
LTE, AIE, WiMAX UMTS > HSDPA
TD SCDMA

B = user#1 [ = User#2 [ = User#3 B - user#4
led Aariiiinal) Aakaii) oo ARy aeial il ey 2—7 Jan



Cellular networks 413 cNLa™) cilSud Ciuag 1dasia

Gllaaall Joly L) Jis & clilaii) el e sanly Wla 080 LY Adai e
Cral o 8Ll Cpentiie aexy AEN cyladl Ll 4,0 BE) s dal Wi
Al alel) AL aeapas

Jlae o Ly cdumidie cileUsinly saamie Jlu) cilhss Hadin) oo 458l 380 Jeo asa
Nebaty —40c 8 daae Jlu) dhasse a8 WA ) L dihie s (g 8a53me Jupall dpkass
Sslaiall LOAY diaiadall oaapl llaill Cabiady codae (o Glab I8 JS Ganadd (g
e el pamay co L sy UWDIAY (Kay @l sy cCrosstalk Jaliiall paacill §f Jalal) sl
Lol Uil s oz

o Bl U8 e damgial Laeldl cllaadl 60 of Uil WA st de (Jumial (g
LS e l@l cllaadl o dyslaie crliliue p3aY o) JKE) ety -l dsluie clalus
A i G Bl pdlal W o Lo Jpeaall oy oYy 71 JREN
Ll gel) ala gy AuE ligman f Laeld) cillaadl 35U Ui dagh §f alad) Joal Liaadd)

’

LAY ol prigall :7-1 JSN



pAgaall lElail Llaaiud salef
WA 5 sl Uil i ot (Says cAiide D05 el 3)slaial WDAN Ganadi gy
Adide WA 3 saie L) shay 40d aagl Jatiuly e lee clo dilus lemny (o 220
Sleatid Giuli (n Jaadl o Gany ) Ll Aalead) pasy ool Bl w55 8 el (40
sale) il samie pilad A0 L mell legamey pe legfild) JAlan Y S anll Gl e
Qs JS Janadiy daap Gtk e dablial Saapll )5 (o us (gl Glaill st
Gapes qyh =72 JCEN jeday Laiy Ay coliliad dayf agysi @72 S eday . oaap Blany

Al DA e Dan g el

Circle with

()~ )
adius D
r CH YL

Bang il der apygi (0 cApaap calilias dayf auisi (@ 172 JSA

1aase @Dlgind ) oyon csam Lo leddls ppantingl s 2l (I b A8 Gyt f Jaisad oo
o Qlaall Jols sae aladind gy cdeadll Gl e piell Al e 5508 e leleagy laasill (e
Pty Allall saa
el Glaill claag JelS ot g o Jla 40 Jads 4eaall saaa aagi gy @
ety el sl b Al dala 8 AN @ oS 0 Jlay glae BS e M Bl
Aalall 33y L€uali sl a)ss



sae ) saalsl AIAN s (goldl LUl exdied Al ABESH <d) LU b oK
LBrd gm ledie A mamlg) e Liaf Dan o dall) DD Gl ey padd DA
AR (3l Al LEY) 85 S eamdas Cang Leadivdl) de i) s LDLAY

Locldll dasdl aadiidy Al e o plad J9 jaadgy ailelad ) 4040 250 e
s JCslaily dgage lfilsa

L EPSES NEALIRA I PYSR VO |
Lol dlaae L@ 08 IS Koe 4 ol ol Ll QUad Luas)) jaaliell 3 7-3 oy
EOLdiaally Bl el (e 2aeg controller aSatiag clilsell (o degens eumi base station
A< i) sangl cp JLai¥) A ya) Aallesy ASaid) agf LAJAN @l Laiadall gl e JLaidl
e JLaVl eha) e —BY) e iy (- Aand) claagl e awd oK AN 3L
AJAN e @lyaillg dac 1) Aaal)

Base \N\
transceiver
stalion

Mobile 1
telecommunications Basc

ications switching office tramscelver
station

Base 1 \N\

(ransceiver

station “

gsla aliad Gt ) yealia) 17-3 JL

Public
telecommumnications
switching network

Mobile telecommunications switching allall eyl b S e s Lacld ddase S dani g
Cw Bale bl 05K L JCA mang WS dacldl)l illaadll (e 2 apody a3 (o3 Office (MTSO)
Glasg) car JLaiW MTSO (e ALY 6% f (S 4 pe €l 00 @) cillasdlly MTSO
Public telephone Zcseall dsiledl oYL A5 as L‘a\ MTSO Lijp LS ¢aS)ana

aiadd L Agglall AN Sjidey culll caledl Spde e JLaY! caclil switching network



—aY i Ll cllee (ghady (JuaiV) eyl ol 4 Lald dgiga 316 Jlail JS MTSO
o2algi 358 Jlgh JLai¥) A8ha asfi WS

Jlaglaall Ji' gy WSl cdgi chaclil Aasally A anal sangl) o el e olegs sy
¥ sk e b)) L ) clesleall Jal Traffic channels "culesleall J& cgi andid
§ il Jlail em Speech traffic "< )l cigadl o llin A clogaall Jid s,
Sy eolall lail oo adiegd Sl gl WL JLaiY) 85k aal Ll y) data ") cililaed
Geinly (3lay Lo lghay cAiiaall JLa¥l fshly ol Gald 5o Lo lebo cdmiiag Adide Gau ales
A 3ge A bl Bty § A atal casglly AN o el

el gl cigha 1.1

MTSO Lot fkic (peum (i5ale Giidng o (Al Jladl ehal cighad 7-4 JC8)

f Ry daaly

S 3 35LE) o Sy sy Llads e ISl sangll agf Al sasg) Xyt e

J e ld dhae JS A58 Y @74 JE) )slaall Aaclall clhadll gasl dalS
dasall 458 e @301 Gllee (g0 g Aala set up Al slE e Sl ) Sie
gy il Jadl deiasy A8 a0l saagll Cusy Lalllay L Jad) dadse Jiady A4S a0l
A a0al sang) culin 13l L AS el sassl) chat Adhe Cangy gy JSEr SSaal gl
Lde (gymn cclll Tl L) Aaylill Do) daadl ol (gaand sana 4SSl e
$eaY 510 Paging sladl cilles shha) JaY 3<aial s



(4) Monitor for stronget signal (b) Request for connection

B
| Bua

(d) Call aceepted

(ey Ongoing call (1) Handof¥

saaly MTSO yauza Jlct) slya) cighad 174 JC2N

gl 850 Jlajly Jlsi) oLl A aiall sangl aséi 138 5a0a) sangl e 1 odU) JLaiy) e
o A aiall sangll KB 0 Jlay J8 b-T7-2 JSa (335 (e sliinedl A 58 e
Pasadl ) Qalladl S Jlob a8 bl e SN dey caelall Al sld gl
pran il 1Y (JLaiVl pli dlaje P MTSO ) il 13 Jugs A e
faliie CWlas 320 (ad Agide dyaall Lac@ Ahadll datll cilegled) Jii cilgi
SJlai) Baasd JE Ble) Ji JLa) LY 5, Sie

MTSO Juj .dysihall sass) ae JuaiVl cla) MTSO Jslai :Paging olall igysl e
=72 JSEN Giy Lsthadl) sang) 3 e aldieWY Loaeld) colbadll oy L) ol D,
Ngr Lalal Al Al 518 e ool Ay Jloly Wysn Lacts Ahae JS A58 .C

e — Aluled Rl sld sycind) \eidle e — dslhall sasgll Cap s JLaiY) JsB e
38 MTSO ,ias .MTSO I Ll Jusi bysn ) cine @) dasall Llaly 4585 lead,



Logllaally LAWY sasell Cfiiaiade piael@ obadl e dlhae JSV datie dlele Jll
MTSO i a5 ¢« Jlai¥l 13¢) Laindal) cilogledl J6 306 Laeld dhase JS iy
d=7-2 JEN 3ag ¢slidl sigy Lo daglidl A< jacial sas )

oA Olilaas A Ageal LY lasgd Jolim (Jla¥) 558 Joka sl fyaiid @
ALE) 3)LaY) a1 s JLaiyl Alaye PIA Aead MTSO 5 Lacldll cillaadl e
savae (Blaliey HUEYL Caen Lo sl G W gadll e 358 Joiall (gginal i
(ilagleall Jii gl 5ads @l MTSO Jaiy JLaiyl 138 (sled) st (om

e Al AN 3l pyld JLai¥) ol AS5anal sasgl @€jai 1Y :handover L) e
Uaaall Ayl saagl o3¢) sana Alle 3U8 janads cagid (8] L2 Bl e el
obd) b QL p Uil s el Vg MTSO agi f-7-2 JE) spaall duae )
el 138 (e ariiiedll

(Jlai) @l ol Juai) eadins aal ogh L :Call release JL=iNl s o

el ilaaal) SIS ilagleall Jai g8 y5a0 (gyaney MTSO la) (gane

-Hand off ’\ \..Lm 2.1

o eSS i @llyy @Al ) el Aase e A pae sany Ll s Atha) ) Al
O e delse 2o e iy Aaha) AalalY) 3 degiie (gyhy aduall Dl &b L gpal ) dis
A JSng A il sasgll (e il 5)LaY) 525 e 2y Lol Aaad) (e aloall A ya) fas
Jelell (f Lol Afal sadl 58 aali of clindd Y Je tlyy (Al sasgl Koy
A il sangll Capla (e S o) Aied) SLEY Jawg 8 sl 4al eall aadivadll )
S sady QI B Sy el e 58 P s grays —Relll dasd) oyl e

bl e e @) cilanal e A< el sasgl ) ALl LAY 3aDU A0 8 Al
LY Cayglat o Aulilly oW Lo @ dlasddl o Dol HLEY 305 o oW Latl ) e
038 (038 () (e o) LAY b Alaadl s sl i) Gy (@AY iladl oo
Citbaaall 3)LE 30k il Jla 8 cine W) yiilasal) o dlsiial) 34;33\ L)) __)fj é\ a_,._?.:.zbamy\



G5t Lyl 3ad o Lllh Lael8) Alaadl pe Aafiye Aliniall sasgl ol o Epb) Gpapl i) adias
ae @) Alaaall 55l 508 cos Jla 8 U ghe ey Jua) hainly et J< gl s22as die
el Agha) o I e ol At Loc 8 Aaaall 3)L3) 50 culky Afiall (ggie cand

5L ok LB Aasall 55U 50 el ledie Al Afha) ey o acitd BIEN Lol puay) W
CRar Y Y Aaa)Y) AEs Ll ) 038 (uiat L3a0ne Adiey A)aial Basgll lema Adadijall dasal)
Aaadl 5L3) Le,la) sad capslan 13 ¥) AGL) W) Ahaddl ae lehali) amt o A<jatall daaall
Saaaad) ddielly A0

t by 48Uy agan) L3.1
25! e Jly) Bl Soelidll Sl poumse Juan 3 Gglal) ekl 3 Bl 3o cuals
e ¢ e W) e adal Casl gl
Gelaidd (ayis Lo eJled Jlas) (380 dima Afie 353 (156 J Al L3 o oy @
Alze Jla))
pe WY JAS e aall Aol clasgl Jloy Gla mdds dad) e cclgl) iy e
el lieY gy Jobl sl dpyUadl Al e Jalially sygladdl DAY & ABladl) e LaY!
Alo I daiall uat
el sad 58 o Jumidl e CDMA 48 aodis A gl caplall dalad 3 o
ot Lol ol e Laliall Ggluie pae @) dasal ) Alalgl) 38 pand) casg)
sax o SIS Aana IS Jlaj 28Uy KSaill
Gagidd ol Al AW A L JLay) Bla WSl o) e i gl Al ol
arnd el dladl e Glagles f saclas & jon A a0l saagl led ) adwg "d8LLY
st lgde 3y Lol asd) (e Al 3N 50k o Ladiud ods 8 A<l sasgl
Sl dda’ LBl Lapiiay) b Al LAY sk ae Lufe iy JCE L) 6l
A mid) dasdl 5L Je @luld shal e Lae@) dhadd) a8 DA ey "ELIL A
Aaled dlagl cigl e oy pady ddnd dhaaal Jlay) 48 SLa L S e A
e 1ag) Aaiasal



TDMA 1& le sacieall Zygal) ey laiV) odas e SE Qi
"LELS L kil CJgY) Jead Aalal sl Caped g cApglall i€l e AW Jlal) el
cpadall Anaall VLAY clead jdg o juaidiy sagaas ilew <l ("Analogue systems'
Ayl SN Al il gl uils o @llis (<) dg o el Jsatll cilead ) g
) Ay cdea (e Apady OLash adied ¢ SBI Jaall et gy calai slg okt o Jeall (ga
Sl I caliall 38l Jal g guly padd DLam) ey Lo il sae 8 5adins ules
Jrad . Oldaeall i g8y Tpaatll a0lsily JalIL ey B Jeal) Lty JolIL JBLS JoY1 () g
S ety Al b Ly crgeal) Sae (g UK data Gy cilaee Ja Wbl Alatll sl 53
@ Lae olad) moaiy (oS il ot ety Gl celanll aid Cigaally Cllaedl il
o TDMA (4ol awial LuaVl Ml eolads S8 Jeall aadiy chgaall Jliiad 8 sasa )
S Jo¥l Jaall (g5 e Bumy Jlatd 3Ll (perdions 30 )l ) (oo s CDMA Sl
LAl 3L adAbie JS janad

:GSM network architecture G J.al A<ud .2
iaki 3, Global system for mobile communications (GSM) (gglall chl<u )l LUsi el
g b AUl 1 sy ASG8e Lgyd dgen e Al wilialge cajih (s BN Ll
a5 Jsa ooasill (3Uaill GSM alas axdid . wend Alall 3 iy Ljlas paneal) 2Uill A8 i
(Uaile) ALagll 1245 siclall Alagll 124) dicliae 518 124 laax iy 2y 900 MHz
sanly Ul S side Anld JS @)l . 7-5 JCAY WS Gaslgll slall 200 KHZ da)a g

TDMA L& (384

-



Band = 25 MHz = 124 channels

< ]
Channel: 200 kHz ‘
L. o
| |
890 Reverse band: 124 channels 915
MHz MHz
935 Forward band: 124 channels 960
MHz MHz

GSM alail Lﬂ;aaﬂ\ auaall :7-5 Jsal

Ll (Al anp clila Al cia €idl ax alajy GSM AUt aulgl LENI peg
.1900 MHz 5 1800 MHz: a5 GSM

:GSM Al 4Cud 445 .1.2

Um ss0all 5 .GSM St il (e (golall coflai¥) allasd 2l eolis€adl 7-6 J<al o

JCay dilage A5 «GSM Uil dlalall casg o Interface allaall cilealy Y Abiss A

Jandl (e dilide <S35 U8 (e driiaes destie Bhea mil Lea «GSM Llatl 4l culialsally JalS

toe GSM LU Calliyg i Led

Lacldll dhadll ae 48 ) saasll llat :mobile equipment (ME) "4 anall sas,l @

S8 e Ll dgaly' o Load Capedy UM Qi) deals e L) datl) 280G 1)
Juat¥) Slea Jie oJLaW) e ) ASanall sasgll ellaas il SASLON Liuy)
Aallelly SLOU Lyl sasg o JLat¥ Slea oging ABLadl s3eall e ope § J)
Subscriber identity module &1l cs e 4sy)5 ey cmobile equipment (ME)
aidl) @ldlly GRsd) 8, (gad Smart card 4Ky dlay e 3le a5 ((SIM)
sassll (o Aeadly Agiaa) Cllundl iy padoaddl il plide ) A8l clgne Jelal
fapd Jay cen ) gesee JEN JLa) Slea An il Dol deady Ak
Lallall Jandl lpidl Lsa eny WA 15 e lpddl &) <y Lalils SIM
elladl ALl 3e) W85 138 ceamyg International Mobile Subscriber Identity (IMSI)
eallall Jsatlly SIM Ayl o3) eansy Las



Ahis A
- ' I
/ R | £ 7
Base I
.tr.mﬁwr | - - -
AN N o o o
N, Base | ‘
 Base ) station |
'tnnsﬁvef/ controller hI\' Mohile Operation and
station | switching maintenance center
I center
,j. . |
\,__+Basesiatisn subsysters / | ata communicayion
: netwark
I -
|-

I

¥ Network sushystem J
| ., —
|

|

|

| AuC: Authentication cenier

PSTN
HLR: Home location register

' EIR: Equipment identity register
ME: Mahile equipment
PSTN: Public swithched telephone netwaork

SIM: Subscriber identity moule
VLR: Visitor location register

GSM St Jiall (e (gslal) VL) allasl Lpulud) @il :7-6 J<al

saagl ol (alln :Base station subsystem (BSS) el cilhasll 4e 8l saagll o
a3l gie JS Base transceiver station (BTS) 4acldll cillaadll (e dae (10 die
Ap o @iy adied jegl€ 35 A jie 100 (e Al LB Caial mgliug aaly Al
Base ali Saie acldl cilbaall dlfly Koty AGE) pesi ey LY L)
Qg anadhy a4 3 A 055l MTSO  (Jilys station controller (BSC)
Paging elall clehialy 2Satyg calidll hllae g ¢ lblasall

G byl de,dl saagl o (g :Network subsystem (NS) 400 4e,dl saa4ll @
BSSs [ Al cllee (o5 WS Apaseall il cailed) 45y GSM 4,04l A<, A
Cillagl o (ggint LS cagillun daan (e (ialiy (periinall Ciligs (e Fishy (i
mobile switching 43S, Juaal sasg 55 .Roaming Jsaill dulee pelil 4o
Joortl Adlise s MSC Jaill sasg (peus® NS fjauim (il uaiall center (MSC)
g)sil day)l lehee acy dpesenll il Cailedl 35 ae Jusiiy Circuit-switching <))
ity cDllarall 1B g

Aoyl Je dplal Jiasy Leaie :Home location register (HLR) <l jae Jaw @
goi Adleidll logleal) anl Lads §f Jiad (gymy ¢ASE) chleady ASIRE ey 4y Aaald))
el 13s 84Sl Wey Aanag



S e 2lea cle Jlail 4agl AN :Visitor location register (VLR) sl i) Jau o
O 33a3 (gray 43l Lageady dlpial o cilaslen NS ol A5 of e el J)
Csasd) S o clagies sy A "l il et Bpb g ) @i
MSC Jass 35l daylil Ailaiall e Lilyd

Oleglas Lds (gyny :Authentication center database (AuC) d.,,_d\ Gllees 30cd o
dljifie J< LAY il pling Fgl

Jaudl Vs Jiey :Equipment identity register database (EIR) (€ piall ;JP\ Jau e
Sleadl ) cally sl U8 e aatiid) Jsendl Sleall ddyg gt (el Cililans 5201
International Mobile Equipment dallall Janiadl jleall 458 cng 48 15 (4
il Anidl die dailall AGEN 8 e Sleal) Jala 8501 Vs 55,4 Identity (IME)
sha Sl ofes laglsy L 3N ) B A shea) A0l e <) EIR Jad

:TDMA frame format cilhsa) U} 4.3 .2.2
TDMA 258 (38 (oS jidie dnld saalgl slall 8 @bl 200 KHZ saalsll slisll dajs e aly
shadl Wjidally Laldll burst 4ai) J& (gm - Jlopl A Gacaddl el Sl @libe U
Lapsd aladinly Angeall LY daram gy 77 JSE G WS ) Gaall eam Jlapld
convolutional &}l i pll alaaiuly Aol clleesdll ey A «Linear predictive coder
Olibeall 53k D by gy IR zasaaly CalS A0l ey (oAl error correcting code
Gaussian Jusil) (385 J3xis 48550 G gy & celidally Galall il o e Hadiol 3he )
toe 77 JSED (385 csaalgll 483 ) JRE . minimum shift keying (GMSK)
encrypted bits aiill Llee o Al aadiad) Glilss (o 114 @
Glilae o daagial Aa0d clasg) Jlu) didie meud trail bits <l e il @
LaclEl) ddas ) e Adlias
gl 3HLIY) (385 Jaiisal) Jayal r-d;_\....u training sequence .y, sl iy (e A5 @
Jid s aadiid o il cillaas 8 280 il dl Cul€ 1Y Leg 202 stealing bit e
A Ua Apasan oL
Jyms o) cold Aaiis (3) @lid) ae CSLI (uiadl andinsy guard bits Gl <y o
DY) s (DA e ol el LaY!



_e=mT" ) 1 timeslot = 136,25 hit durations = 0.377 ms TSmag
= TS
3 57 encrypted bits 26 training seq £7 emerypted bits 3 8.25 I
traul stealing stealing guard
bits bit it bits
trail
bits

saaly Ay JiCin 177 JAN

8 (3 S side Al ) collaea) g5 Al (e 3l8 K alash (GSM alai 7-8 JKA muns
o ) gl iied shg cpSGide AlE (ge AlTe GlEE) e ldeed) U (<, TDMA
DY) agie JSin aSan gyl Legady llaes U} 24 asand (gyma + phY) poeadl ol Sl

8 Users

Baalgl el e < (oA multiframe saxial)

13
3 kHz — kbps
g ~Voice | Digitizer
13
3 kHz e kbps
g Vorce Digitizer
; 13
3 kHz —— kbps
g Voce | Dgitizer fj] ey _
v CLITTTTT] [(ITTTTT1] « 7
E [ 1 multiframe = 26 frames 1 D
Duration:Elzo ms D D D ‘M
! r ) o
e S e T e e FOMB
e 200 kHz !
:I‘_'l ...... |
Channel 001 T d HEA : :
i | e |
Channel 002 : H L :
: : : |
: : |
om=r=ryree e
Channel 124 : = el :
| 25-MHz band |
S R 2)

GSM .l :7-8 J<il



1 Jy3 PN EAPNEN
x> S gk Py ¢ Sgaall Julill wdy JS5 Jo¥) gk A GSM Ll spendi (g5a
LS lhlaeeg dfgeall llaedl Jil cilesleall J8 518 aadiidy ¢Sl dead Jady oy
&) -SMS puaidl Jilujl) dead a5 dpasl JSY) Laadlly GSM ol ayg5 gy GBI skl 4y
$e daal e AN A o Jaaed oha) Dglall Laail) ke e o deadd) s2a JlAy)
«Store and forward "Jusilly cppaal fawe (335 liallaay syuadl Jlul) 36 diege cilord
Al o adiey 4 L€ (Jlad oLi) SMS Jluf by ¥ Ly Talie (sSum alial 5 Jtllyy
"l dmg’ JSsign e adats cacknowledgment Syl akb Y dslay o @gisal
e Jluy Al ae EMS J3A 0 SMS a5e86 d2usi (o> .packet switching protocol

SAsa ‘,1;;{.1

tEJE B I JESY) gas

DUAY (goshall (sal IS GSM Al ol Tal Zaliall (a9 sk s chlaad jlay el die
Lkl dide e LEKY dimjlens (IS slad) 18 (€15 ccrlondll @l ol LIS aan U apesy
ey a3 (ypaanaal ot dlld oo Lnge Al Aad ks oo deals Aaaly ZES5 (pe 48 L 45180
saaall Glalaal) Luhy mend 3 @lis<e 23l GSM & o ale¥l sanal) cilessll

gl asly o) s panaedd e 9.6 Kbps . 8a50a0 Aoy Gilazs Joliy GSM ol e
High—speed circuit .l »,l GSM Uil il ki€ ljidiall Sl auaidl sa5 )
shal 358 Jshag Juai) (il diie) s 30 anadd 45K switched data (HSCSD)
(Raad (o S Aie) Sl @Dl Glua o (Sl elbadl J dopu (e gdn les Juai¥)
sl oLy dalay (p€iid lpeanads

Aaagiy Cllaaall (i Gpeganl) AGAN Y M e oSall Cings DB JSE cililans Jlu 305 n
s Oy @ -yl 4GS S fpacket switched public data network’ AN
1y (Jlail 558 Jlsha i aaash M GSM Al (A e bursts @i J<5 cilasdll
o Qlly Ul sl e e € oDl ) gagee SR (AN 23y adatinl gn
'General Packet Radio Service ' o)5 (ge)ll JLyi! chlead! alas yieddi gy AICEAN 528
Joli Jaee wd)l Al sk 4ai (GSM Ly daldl Um Qi) dealy Jadally (GPRS)
Enhanced Data "GSM skl ffise lidaze Jud i g3 sl dfend Giyag € <50 Glilae )
.rates for GSM Evolution (EDGE)



